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PREFACE. 

The  present  annual  edition  of  the  Copper  Handbook,  which  is  the  fifth, 
is  presented  with  mingled  feelings  of  pride  and  regret — honest  pride  in  the 
immense  amount  of  hard  and  steady  work  that  it  has  cost,  and  regret  that 
the  days  had  not  more  hours,  in  order  that  more  work  might  have  been 
done,  and  certain  shortcomings  remedied.  As  matters  stand,  the  book 
represents  a  year  of  hard  work,  and  if  the  year  had  been  longer,  more  work 
might  have  been  accomplished. 

'  The  two  final  chapters,  which,  collectively,  include  nearly  five-sixths 
of  the  entire  book,  have  been  rewritten  from  beginning  to  end,  and  it  b  a 
source  of  regret  to  the  author  that  the  limitations  imposed  by  lack  of  time 
have  prevented  similar  rewriting  for  every  chapter  in  the  book.  It  was 
felt,  however,  that  these  were  the  more  important  chapters  of  the  book, 
and  also  that  they  covered  the  topics,  not  only  of  most  vital  interest,  but 
the  matters  susceptible  to  the  greatest  changes  within  a  twelvemonth.  A 
great  mass  of  material  from  thousands  of  different  sources  has  been  sifted, 
and  the  facts  of  importance  gathered  therefrom,  and  verified,  as  fully  as 
pocsible.  As  in  previous  editions  of  this  book,  the  author  expressly  disr 
claims  all  pretensions  to  infallibility,  and  will  thank  any  reader  for  corrections. 
The  fifteenth  chapter  of  the  book  contains  no  less  than  3,849  titles,  with 
from  two  lines  to  fourteen  pages  devoted  to  each,  and  in  a  work  of  this  nature, 
where  the  statements  of  fact  run  into  the  hundreds  of  thousands,  errors  are 
inevitable.  All  that  is  claimed  is  that  every  honest  effort  has  been  made 
to  verify  the  assertions  given  in   the  book,  and   that  for  every  statement 
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f4  i^i  fh#tci^4kfA,  v#fiiW'»fk'*ft  fyf  '^r'jfrni'jcntriv^  e'viiitf^cre  o€  aome  sort  can  be 

V/r  ^ifMf  pKiMk'Ati/m  ^J^iklini^  with  any  braorh  of  cniniDg  attempts  to 
yi^^  itftffft  'fiA  frfrti^fy  Mtft  UttAunsA  rRnponMbilify  of  the  companies  listed. 
UMhttnHv,  Mt  ^f/ft  Uf  mjf/fkrHtts  the  flheep  from  the  goats  is  fraught  with 
fMiiV  tUtftU^n  Mul  fUtfttuli'tfot,  AM  wHl  af»  gntit  responsibility,  especially  in  the 
f.M'Mf  /^  fr  mrtU  til  ih\n  iminrp.f  ihf.  «c'opc  of  which  is  the  entire  globe.  The  work 
til  |iM«ihi(K  u\titu  thf'  hoiitmiy  mhI  rcHpruisibility  of  the  various  mining  com- 
\muU^  tiMM  \»9^h  vnrrM  iriuch  Uirih^r  this  year  than  in  any  preceding  edition, 
H«  N  HfftMti|uith4(i  of  which  iniiiiy  iiion;  coni{)anic8  are  endorsed  as  honest, 
¥fU\\p  ft  iiMM'lt  iCHVit^r  iiuitiltrr  thiiii  Mnrv,  are  denounced  as  unworthy  of 
Hilift(li>hi'«*,  \pry  iinluriitly,  thr  men  mid  corporations  denounced  in  former 
mlMUum  uf  \\\P  (*«>|>tH*r  lliindlnMik  nn^  not  plca-Mod  at  the  unen\'iable  notoriety 
||IV(Ut  \\m\\  III  ft  |iul>lit'Htloh  of  K<HHi  Mtnnding,  circulating  throughout  the 
Huihl.  tiul  11  limy  \Hy  naUI.  un  hii  I'vidciuH*  of  the  thorougliness  with  which 
IliU  HuiK  hiiM  iHH'h  iUuut  in  |km«t  (Hiitioiun,  tlmt,  notwithstanding  the  many 
ItkifkHU  \iHvhhI  hmhIimI  ih«^  HUthor  of  thin  lHH>k.  ranging  from  simple  threats 
s*i  \*«»i|H*iHl  olMv«U>K'iuvnt  to  |u*\»nru<iv4  of  nuits  for  crimiiuU  libel,  the  author 
|kH«  vv^  U»  W  (Ki«4«hiHL  nm)  ytfit  to  l>e  sunl.  for  nny  statement  containeii  in 
U^»  |44«^  loui  vilitHuiM  v4  th«»  w\4rk. 

VH  ik^'  uy4i^v  i\kiu|HMii^>»  \WiUHiiiet\l  ,^h  dinhonest  or  downright  fraudulent 
iu  iUv  livti  «ih(u4i  v»l  lKi*i  Kh.»1,  not  vuu'  Iw*  Uvn  able  to  prove  iC5  right  to  a 
bviVv*  iHt-u^i  (h<uk  >kt4!i  .^wrdwt  ii.  ihouich  ii  uutnber  h£i\-e  uuide  :ir tempts 
K^  MK'Uiv  >kiK'h  rHdii^N,  b>  uK^lhv\iK  rHti|(tr»^  lt\.*tn  v.x>ver«  bribery.  <:iirou|ch 
Wltf^  pisK^vwhi^K* Ul»vfcii  iv  lhix\%i.>  *.»i  i.)4)> >tv-{U  xK^ieuve.  ^..H  'iu*  !naiiy  ovm* 
yi^ihlM  vtKkHM^i  >^'«  h\»iK»iHbii'  tu  I  he  iMe^i  *K*ur  :iiiiiiuki  ^xiicoii^  -A  ::ie  Copper 
lApUHibwXi  jUvti  s>4fec«  the  ViiK'iKMit  >liiuh|;,.  Miihiig  Jc  Stii«?it:ii)£  C^;inpa;jy 
IMa  bgv4»  UmiKi  dii>iKHH>i  ti  'K  i  >4^ui\v  yA  itvp  ^x*^'^  '*-'  •*^'  tvitiior  --lar 
UiM  )iiUHl\    iK4iiKi     \»iKOi«i.     iiiiiuvtitxi    :u    i«oii\i«'ii.    >iit •  < i-^ :t •  i      -    >«« 'inuic 
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a  good  ratmg  in  Volume  IV  of  this  work,  but  the  task  of  keeping  track  of 
several  thousand  corporations,  located  in  all  parts  of  the  world,  is  no  small 
one,  and  the  erroneous  opinion  expressed  in  the  last  volume  regarding  the 
company  in  question,  was  given  through  an  error  of  judgement,  and  not  an 
error  of  intent. 

The  work  of  preparing  the  present  edition  has  been  greatly  facilitated 
by  the  hearty  co-operation  of  a  great  number  of  individuals,  firms,  corpora- 
tions, societies  and  governments.  Statistics  have  been  furnished  freely 
by  a  great  majority  of  the  officials  of  the  various  governments  of  whom 
requests  were  made.  It  is  hoped  that  for  next  year  even  the  Turkish  govern- 
ment may  be  induced  to  reply  to  requests  for  information,  though  as  yet 
the  Imperial  Minister  of  Forest^  and  Mines  of  the  Ottoman  Empire  has  not 
been  brought  to  reply  to  any  of  the  numerous  letters  written  him  during  the 
past  four  years.  The  mining  companies  have  responded  more  freely  and 
fully  to  requests  for  information  for  the  present  volume  than  in  any  preceding 
year,  and  especial  thanks  are  due  a  lai^e  number  of  engineers,  in  all  parts 
of  the  worid,  for  their  kindly  criticisms,  advice  and  voluntary  submission 
of  facts  of  interest. 

Like  its  predecessors.  Volume  V  of  the  Copper  Handbook  has  been 
written  along  systematic  t^nes.  Every  effort  has  been  made  to  group 
the  facts  given  in  logical  order,  and  to  avoid  needless  duplications, 
though,  necessarily,  the  final  statistical  chapter  contains  much  matter 
previously  given,  scattered  through  nearly  four  thousand  descriptions  of 
as  many  different  properties.  The  index  has  been  prepared  with  care,  and 
by  its  use  almost  any  feature  desired  may  be  located  easily.  The  titles  of 
the  mines  and  mining  companies  are  not  indexed,  for  the  reason  that  Chap- 
ter XV,  giving  the  mine  descriptions,  is  in  full  alphabetical  order,  conse- 
quently self-indexing,  thus  saving  nearly  forty  pages  of  double-column 
index  that  would  be  required  for  the  mine  titles  alone. 
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At  the  rear  of  the  volume  will  be  found  a  large  number  of  advertisements, 
for  which  the  consideration  of  the  reader  is  asked.  The  cost  of  preparing 
the  volume  is  so  great  that  the  enterprise  would  not  be  self-sustaining  but 
for  the  advertisements,  unless  the  price  were  doubled,  which,  in  turn,  would 
cut  down  the  circulation  of  the  work,  which  is  now  believed  to  be  the  laigest 
enjoyed  by  any  mining  annual.  Instead  of  scattering  the  advertising  through- 
out the  book,  where  its  presence  is  undesirable,  and  of  doubtful  value  to  the 
advertiser,  it  has  been  collected  in  a  single  section,  at  the  end  of  the  work. 
Every  advertisement  has  been  passed  upon,  and  to  the  best  knowledge  of 
the  publisher  is  that  of  a  thoroughly  reputable  firm.  Advertising  offered 
from  doubtful  concerns  has  been  refused,  it  being  intended  to  keep  the  adver- 
tising pages  as  clean  and  reUable  as  the  text  of  the  book. 

Horace  J.  Stevens. 

Houghton,  Michigan,  U.  S.  A.,  May  2,  1905. 
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CHAPTER  I. 
The  History  of  Copper. 

The  discovery  and  utilization  of  copper  occurred  at  a  period  so  remote 
tliat  even  legendary  accounts  are  lacking.  A  semi-authentic  narration  of 
the  facts  connected  with  the  discovery  of  iron  on  Mount  Ida  has  been  handed 
down  to  us,  yet  there  were  copper  mines  worked  on  this  same  mountain 
in  Asia  Minor  before  the  alleged  date  of  the  discovery  of  iron.  The  earlier 
history  of  the  useful  metal  is  surrounded  by  the  same  m3rths  as  cloud  the 
Btory  of  mankind  in  general  in  days  so  far  remote.  There  seems  good  reason 
to  think  that  copper  and  tin,  in  the  fonn  of  bronze,  an  alloy  of  these  two 
metals,  was  in  general  use  before  the  discovery  of  the  process  of  producing 
iron  from  its  ores.  Such  was  unquestionably  the  case  with  the  primitive 
peoples  of  Northern  and  Western  Europe.  In  Asia  Minor,  the  scene  of 
the  earliest  civilization  known  to  archaeologists,  many  weapons,  implements 
and  ornaments  of  bronze  have  been  found  in  buried  cities  of  seven  to  eight 
thousand  years  of  age.  On  the  American  continent  the  aboriginal  peoples 
were  unacquainted  with  the  use  of  iron,  but  the  richer  and  more  advanced 
nations  had  great  stores  of  copper,  gold  and  silver.  The  latter  metals, 
found  in  profusion  in  Mexi(»  and  Peru,  were  utilized  mainly  for  ornaments 
and  decorative  architecture.  There  being  no  important  tin  deposits  as 
y«t  developed  in  the  new  world,  and  there  being  no  evidence  that  tin  was 
mined  on  the  North  and  South  American  continents  before  their  discovery 
by  Europeans,  it  seems  altogether  probable  that  the  aboriginal  American 
aces  were  totally  unacquainted  with  bronze  and  brass.  However,  copper 
itself  was  used  extensively.  It^was  mined  from  Lake  Superior  deposits 
of  native  metal  in  very  considerable  quantities,  and  was  distributed  at  least 
as  far  south  as  Mexico,  and  to  practically  all  parts  of  the  territory  now 
constituting  the  United  States.  The  date  at  which  this  mining  was  done  is 
variously  estimated  at  some  hundreds  to  many  thousands  of  years  ago. 
The  Chippewa  Indians  were  in  possession  of  the  southern  shore  of  Lake 
Superior  when  it  was  visited  bv  the  first  white  explorers,  the  intrepid  Jesuit 
missionaries,  Rene  Mesnard  and  Claude  Allouez,  early  in  the  Seventeenth  cen- 
tury; Father  Mesnard,  the  first  white  man  to  set  foot  on  the  shore  of  the 
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great  fresh  water  sea,  having  lost  his  life  a  few  miles  from  where  the  greatest 
copper  mines  of  Lake  Superior  are  now  developed.  The  Chippewas  were 
then  unacquainted  with  any  of  the  practical  uses  of  copper,  though  possessing 
a  few  small  masses  of  the  native  metal,  saved  apparently  for  the  same  rea- 
son that  impels  a  child  to  collect  bright  colored  bits  of  broken  glass.  The 
Indians  not  only  made  no  practical  use  of  copper,  but  were  unacquainted 
with  the  use  of  any  other  metal.  As  extensive  mining  operations  were 
formerly  carried  on  in  the  district  held  by  the  Chippewas  in  the  middle  of 
the  Seventeenth  century,  the  last  actual  mining  must  have  been  done  at 
least  several  hundred  years  earlier,  or  some  oral  traditions  would  have  been 
handed  down.  Whether  the  mining  was  done  by  ancestors  of  the  aboriginal 
tribes  discovered  in  possession  of  the  Lake  district  by  the  earliest  white 
explorers,  or  by  some  antecedent  people  of  higher  civilization,  is  a  point 
that  archseologists  and  ethnologists  are  still  arguing.  Whatever  may  have 
been  the  derivation  or  fate  of  that  pre-historic  race  of  copper  miners,  vaguely 
termed  "  Mound  Builders,"  it  is  certain  that  they  enjoyed  at  least  a  rudi- 
mentary civilization,  and  were  successful  metallurgists,  for  they  possessed 
the  art  of  tempering  copper.  Weapons  for  the  chase  and  war  and  domestic 
utensils  of  good  finish  and  style,  and  highly  tempered,  are  dug  from  mounds 
and  found  in  sand  dunes  along  the  southern  shore  of  Lake  Superior  from 
time  to  time.  In  this  connection,  it  may  be  observed  that  many  zealous 
metallurgists,  mostly  of  the  amateur  stripe,  are  wasting  much  time  in  efforts 
to  re-discover  the  "  lost  art "  of  tempering  copper.  Sundry  fairly  successful 
processes  for  tempering  copper  are  now  known  to  scientists,  but  the  art, 
even  if  again  brought  to  its  pristine  perfection,  would  be  of  no  great  benefit, 
as  steel  and  iron  are  much  cheaper  than  copper,  and  far  preferable  for  any 
ordinary  use  to  which  tempered  copper  could  be  put. 

From  the  earliest  dawn  of  history,  copper  and  gold  seem  to  have  been 
in  common  use  among  the  more  civilized  nations,  the  yellow  metal  for  orna- 
ments and  as  a  medium  of  exchange,  and  the  ruddier  one  for  weapons  and 
implements,  usually  in  the  form  of  an  alloy,  as  brass  or  bronze.  The  ancient 
worid  of  Grecian  and  Roman  days  possessed  considerable  stores  of  copper, 
and  mines  were  regularly  worked.  There  are  apparently  good  reasons  for 
believing  that  the  Phoenicians  knew  of  the  tin  and  copper  deposits  of  Britain 
at  a  period  as  remote  as  1,000  B.  C.  Spain  was  the  source  of  the  principal 
copper  supplies  of  the  Roman  empire,  although  other  fields  were  also  worked 
to  some  extent.  Spain  has  been  furnishing  copper  to  the  world  for  nearly 
three  thousand  years,  and  remains  one  of  the  principal  sources  of  the  world's 
copper  supply. 

During  the  dark  period  of  the  middle  ages,  mining,  while  not  a  lost 
art,  was  certainly  not  followed  as  systematically  and  successfully  as  during 
the  more  prosperous  and  enlightened  era  of  Roman  dominion.  The  world's 
supply  of  gold  and  silver  decreased  from  century  to  centur>%  owing  to  the 
losses  from  attrition  and  misplacement  not  being  made  good  by  the  quanti- 
ties mined.  Iron,  being  subject  to  rust,  was  mined  and  smelted  as  required, 
although  the  production  was  surprisingly  small.     It  is  probable  that  the 
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United  States  Steel  Corporation  now  turns  out  in  every  working  day  more 
iron  than  was  produced  in  all  Europe  in  a  full  year,  at  the  period  of  greatest 
darkness  during  medieval  times.  The  supply  of  copper  during  the  middle 
ages  must  have  been  very  small,  but  the  science  of  statistics  was  not  then 
in  vogue,  in  a  period  when  a  king  was  called  Beauclerc — good  clerk — because 
he  could  write  his  own  name  without  the  guiding  hand  of  a  monk. 

When  Europe  awoke  from  the  letliaigy  and  sodden  life  of  the  dark 
ages,  in  the  Fifteenth  century,  the  use  of  the  metals  began  growing,  and 
this  growth  has  continued,  with  few  interruptions,  to  the  present  day.  The 
tin  and  copper  mines  of  Cornwall  became  sources  of  great  wealth  to  their 
titled  owners,  and  the  mining  of  copper  was  stimulated  in  Germany,  Nor- 
way and  other  European  countries.  In  the  Eighteenth  century  copper 
mining  was  started  in  the  American  colonies  of  Vermont  and  New  Jersey. 
In  the  Sixteenth  century  copper  was  discovered  in  Mexico  and  several  parts 
of  South  America,  but  the  Spanish  conquistadors  were  more  anxious  for 
the  gold  of  the  Peruvian  Incas,  and  the  silver  from  San  Louis  Potosi,  than 
for  the  cheaper  metals. 

At  the  beginning  of  the  Eighteenth  century  the  English  mines,  in 
Cornwall,  were  making  much  the  largest  part  of  the  world's  copper,  and 
even  at  that  date  were  of  such  considerable  depth  and  with  such  extensive 
underground  openings  that  the  problem  of  disposing  of  the  water  was  of 
the  most  vital  iinportance.  Many  good  mines  were  allowed  to  remain  idle, 
solely  because  the  expense  of  keeping  them  free  of  water  was  greater  than 
the  profits  of  operation.  The  first  steam  engine  was  built  for  a  Cornish 
mine,  the  Wheal  Por,  by  a  Captain  Savery,  very  early  in  the  Eighteenth 
century.  It  was  but  a  partial  success,  and  the  plan  was  improved  on  by 
Newcomen,  who  erected  a  pumping  engine  at  the  Wheal  Fortune  mine, 
Cornwall,  in  1720.  The  Newcomen  steam  engine  was  a  crude  and  wasteful 
de\'ice,  according  to  the  standard  of  the  present  day,  but  it  was  much  more 
effective  than  hand  and  horse  power,  or  a  water  wheel,  and  was  used  in 
many  of  the  larger  Cornish  mines  for  fifty  years  or  more,  until  the  genius 
of  Watt  brought  forth  the  modem  steam  engine — an  engine  that  a  century 
and  a  quarter  has  been  unable  to  improve  upon  in  essential  plan,  though 
many  and  great  betterments  have  been  made  in  details.  It  should  be  said, 
however,  for  Savery  and  Newcomen,  that  crude  as  were  their  steam  engines, 
the  pumping  plan  followed  by  them  was  essentially  sound,  and  the  Cornish 
pump,  first  made  by  Savery  nearly  two  hundred  years  ago,  and  improved 
a  little  later  by  Newcomen,  is  still  the  basic  model  for  the  Cornish  mine 
pimips,  scattered  over  the  habitable  world,  wherever  there  are  mines. 

The  first  Watts  engine  was  erected  at  Chacewater,  Cornwall,  in  1777, 
and  proved  a  great  succea*?.  It  came  none  too  soon,  as  the  larger  mines, 
deepened  by  reason  of  the  aid  given  from  Newoomen's  pumps,  were  at  a 
dc^th  where  the  first  crude  engines  could  no  longer  g^ive  satisfactory  results. 

Although  steam  power  was  first  applied  to  copper  mining  nearly  two 
centuries  ago,  it  was  used  only  for  handling  water  until  after  the  begin- 
ning of  the  Nineteenth  century.     The  first  application  of  steam  power  to 
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other  mining  uses  was  in  the  first  or  second  decade  of  the  Nineteenth  cen- 
tury,  when  a  hoisting  drum  was  first  actuated  by  steam. 

At  the  beginning  of  the  Eighteenth  century  Great  Britain  was  making 
at  least  three-quarters  of  the  world's  copper.  The  Cornish  mines  produced 
4,923  tons  of  refined  copper  in  1790,  and  the  Welsh  mines  of  Anglesea  made 
nearly  2,000  tons  in  the  same  year.  The  great  Mansfeld  mine,  in  Germany^ 
made  only  372  tons  in  that  year,  and  only  estimates  are  obtainable  for  the 
products  of  other  countries.  Spain's  output  was  insignificant,  and  the 
United  States  made  but  a  few  tons.  Russia  and  Japan  probably  ranked 
next  in  importance  after  England  as  producers,  and  Austria,  Norway, 
Sweden,  Italy  and  several  other  nations  made  small  contributions  to  the 
world's  copper  stock.  Australia,  South  Africa  and  Canada  were  then  un- 
known as  sources  of  copper  supply.  It  is  a  notable  fact  that  one  hundred 
years  ago,  the  mines  of  the  Unite4  States,  Spain,  Chile,  Mexico,  Canada, 
South  Africa,  Austraha  and  Tasmania,  which  now  make  about  90  per  cent, 
of  the  world's  copper,  were  either  totally  undeveloped,  or  else  producers  of 
but  a  few  tons  each,  while  Great  Britain,  which  made  almost  7,000  tons 
of  copper  in  1799,  produced  but  550  tons  in  1899. 

For  the  first  half  of  the  Nineteenth  century.  Great  Britain  maintained 
its  position  at  the  head  of  the  world's  copper  producers,  but  the  latter  half 
of  the  century  was  a  period  of  ever  increasing  depression,  relieved  by  only 
occasional  years  of  prosperity  for  the  British  copper  mines.  The  invention 
of  the  Watts  engine  and  its  application  to  pumping  machinery  enabled 
the  mine  operators  of  Cornwall  and  Anglesea  to  penetrate  to  depths  there- 
tofore undreamed  of.  In  1790  the  Dolcoath  mine  in  Cornwall  was  600  feet 
deep;  in  1816  it  was  down  1,368  feet,  and  in  1830  the  Tresavean  mine,  also 
of  Cornwall,  reached  the  great  depth  of  1,920  feet.  As  the  mines  increased 
in  depth  rapidly,  various  improvements  became  necessary.  The  old  method 
of  raising  ore  in  baskets  carried  up  ladders  on  the  backs  of  men  and  women 
was  replaced  by  whims,  operated  first  by  hand,  then  by  horse  power,  later 
by  water  wheels,  and  eventually  by  steam.  Around  these  whims  were 
coiled  the  ropes  that  hoisted  ore  in  wicker  baskets.  A  little  later  the  hempen 
ropes  were  replaced  by  wire  cables,  and  the  baskets  gave  way  to  iron  skips 
and  cages.  In  1842  the  first  man  engine  was  built,  for  taking  men  to  and 
from  their  work  in  the  deep  mines.  Mine  surveying  was  introduced,  and 
machinery  employed  in  the  mills,  where  hand  work  had  been  the  rule  for 
centuries.  The  Anglesea  mines  enjoyed  great  prosperity  for  the  first  quarter 
of  the  century,  but  gave  immistakable  signs  of  exhaustion  a  few  years  later, 
and  in  the  fourth  decade  ceased  to  be  important  factors  in  the  world's  copper 
industry.  The  smelters  of  Wales  had  attained  such  growth,  however,  that 
Swansea  still  remains  the  seat  ot  one  of  the  greatest  and  most  diversified 
smelting  industries  of  the  world. 

It  was  in  the  fourth  decade  of  the  last  century  that  the  competitors 
destined  to  destroy  the  English  copper  mining  industry  first  began  com- 
ing to  notice.  The  copper  discoveries  in  the  Lake  Superior  district  were 
mitde  at  about  the  same  time  as  copper  in  workable  quantities  was  found 
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in  Australia,  but  the  Australian  mines  were  of  slow  development,  and  have 
never  grown  to  be  of  great  importance,  while  the  Lake  Superior  mines  soon 
became  the  largest  of  the  world.  The  first  actual  copper  mining  at 
Lake  Superior  was  done  in  1844,  and  the  first  product  secured  was  a 
few  tons  of  oxide  ore — not  native  copper — taken  from  a  fissure  vein  near 
Copper  Harbor,  Keweenaw  county,  by  the  Pittsburg  &,  Lake  Superior  Mining 
Company,  which  later  developed  the  Cli£F  mine,  nearly  twenty  miles  to  the 
southwest.  The  Minnesota  mine  in  Ontonagon  county  was  opened  shortly 
after,  and  since  that  time  the  Lake  Superior  copper  industry  has  enjoyed  a 
large  and  fairly  steady  growth. 

Beginning  in  the  early  fifties,  the  Chilean  copper  deposits  were  sys- 
tematicaUy  developed  and  Chile  has  become  one  of  the  world's  greatest 
producers.  The  Tharsis  mine  in  Spain,  was  re-opened  in  1863.  It  was  in 
the  sixties  that  the  competition  of  cheaper  copper  from  richer  mines  first 
begun  to  be  felt  most  severely  in  Cornwall,  resulting  in  the  closing  of  one 
mine  after  another,  until  today,  the  Cornish  mines  in  active  operation  are 
few  in  number  and  their  profits  trivial. 

The  awakening  of  Japan  by  Commodore  Perry  in  1854  was  succeeded 
by  a  period  of  angry  contempt  for  foreign  manners  and  methods  on  the 
part  of  the  Japanese,  but  this  was  followed  by  the  revolution  wherein  the 
shogun  was  deposed  and  the  mikado  became  the  actual  instead  of  the  merely 
nominal  ruler  of  the  island  empire.  The  introduction  of  foreign  methods 
has  been  followed  by  the  industrial  awakening  of  Japan,  and  the  Japanese 
mines  are  now  sources  of  copper  supply  of  great  importance,  and  even  greater 
prcHnise. 

In  1806  the  Calumet  &  Hecla  was  opened  and  speedily  took  first  rank 
among  the  copper  mines  of  the  world.  In  1876  the  great  Rio  Tiano  mines 
of  Spain  were  reopened,  after  a  century  of  idleness.  The  Moonta  and  Wall- 
aroo mines  were  opened  in  Australia  at  about  the  same  time  as  the  Calu- 
met &  Hecla,  and  Tasmanian  copper  deposits  first  attracted  attention  in 
the  same  decade,  though  no  considerable  production  was  secured  until  nearly 
twenty  years  later. 

In  1880  the  Butte  camp  of  Montana,  now  the  greatest  copper  producer 
of  any  district  in  the  world,  was  discovered.  Butte  was  originally  a  placer 
gold  camp,  and  the  first  Butte  copper  mine,  the  Anaconda,  was  opened  for 
silver,  and  eventually  became  the  largest  copper  producer  of  any  of  the 
world's  mines.  In  the  latter  eighties,  South  Africa  developed  several  good 
mines;  the  Boieo  and  other  Mexican  mines  became  prominent,  and  the 
first  great  mines  of  Arizona  were  opened. 

The  beneficial  influence  of  the  copf>er  industry  upon  the  mining  and 
metallurgical  methods  of  the  world  has  been  most  marked.  The  first  smelting 
was  probably  done  from  copper  ores.  The  Bessemer  process  is  used  in 
copper  refining  as  well  as  in  the  making  of  steel.  Many  important  advances 
in  metallurgical  processes  have  been  contributed  by  copper  smelters,  and  of 
these,  the  latest,  and  perhaps  the  greatest,  is  electrolytic  refining,  which 
will  be  found  treated  of  more  extensively  in  the  chapter  on   metallurgy. 
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The  United  States  maintains  the  lead  won  some  years  ago  in  the  pro- 
duction of  copper,  and  continues  to  supply  considerably  more  than  half  of  all 
the  copper  mined  in  the  world.  The  promise  of  a  number  of  important 
new  fields,  in  Mexico,  Canada  and  elsewhere,  is  such  that  the  relative  pro- 
duction of  the  United  States  may  show  a  slight  decrease  in  the  near  future, 
though  the  actual  production  will  continue  to  increase  for  some  time  to 
come.  Of  the  various  fields  of  the  United  States,  the  Lake  Superior  dis- 
trict, although  the  oldest,  has  made  substantial  gains  for  each  of  the  past 
three  years,  and  promises  to  increase  its  production,  though  at  a  somewhat 
slower  rate  of  gain,  for  several  years  to  come.  The  Butte  district  of  Montana 
is  about  holding  its  own.  Like  the  Lake  Superior  district,  Butte  is  now 
feeling  the  effects  of  deep  mines  and  decreased  copper  percentages  in  its 
ores,  but  this  has  been  met  by  the  installation  of  the  most  modem  and  pow- 
erful hoisting,  dressing  and  smelting  equipments.  Continuance  of  the 
unfortunate  litigation  that  has  been  the  banc  of  the  Butte  camp  for  some 
years  past  prevents  the  operation  of  many  mines  to  more  than  a  portion 
of  their  true  productive  capacity.  There  is  no  indication  of  an  end  to  the 
litigation  in  Montana,  and  until  some  sort  of  a  settlement  is  reached,  Montana 
copper  production  is  not  likely  to  show  any  material  increa.se  or  decrease. 

Arizona  is  gaining  ground  rapidly,  and  in  time  will  certainly  lead  both 
Michigan  and  Montana  in  copper  production.  The  Yavapai  county  field  ' 
has  barely  held  its  own  in  production  for  several  years  past,  but  should  show 
an  increase  from  now  on.  The  Gila  county  mines  are  also  about  stationary 
as  regards  production,  but  their  prospects  are  improving.  Graham  and 
Cochise  counties  both  show  heavy  increases,  and  will  make  even  greater  gains 
in  the  near  future.  At  present  the  production  of  these  counties  is  practi- 
cally equal,  but  it  is  probable  that  Cochise  county  will  make  the  greater 
gain  during  the  next  two  or  three  years,  though  both  are  certain  to  materially 
increase  their  outputs.  There  are  also  copper  developments  of  promise  under 
way  in  Pima,  Pinal,  Maricopa  and  other  Arizona  counties. 

Utah  is  forging  to  the  front  as  a  producer.  The  Bingham  camp  is 
beyond  question  one  of  the  important  copper  districts  of  the  world,  and 
will  eventually  make  several  times  the  present  output.  Beaver  county 
has  had  too  much  booming  and  not  enough  mining,  but  the  Cactus  will 
become  a  large  producer,  and  there  are  other  properties  of  promise  that 
will  make  good  mines,  when  worked  as  mines  and  not  for  stock-jobbing 
purposes. 

Wyoming  should  become  a  steady  producer  in  1 904.  The  work  done  here- 
tofore has  been  mainly  of  a  preliminary  nature.  The  Encampment  and  adjoin- 
ing districts  of  Carbon  county  have  a  large  number  of  little  mining  companies, 
many  of  which  must  drop  out  of  sight,  while  the  stronger  will  doubtless 
absorb  the  weaker  and  form  a  number  of  regularly  producing  mines.  Idaho, 
Washington  and  Oregon  have  a  number  of  prospects  of  greater  or  less  promise, 
but  are  only  small  producers.  California,  which  has  copper  in  nearly 
every  county,  has  been  retrograding  in  production  for  several  years  past,  but 
is  again  increasing  its  output.     Nevada  lacks  regularly  producing   mines 
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and  Colorado  still  makes  its  copper  as  a  by-product  from  the  mining  of  gold, 
silver,  zinc  and  lead  ores.  New  Mexico  has  not  become  the  large  pro- 
ducer so  frequently  predicted,  though  possessing  copper  deposits  of  more  than 
average  promise. 

Alaska,  from  which  have  come  such  great  tales  of  cupriferous  wealth, 
will  become  a  regular  copper  producer  in  1904,  but  the  metal  will  be  made, 
not  from  the  interior  mines,  about  which  so  many  lies  have  been  told,  despite 
their  undoubted  richness,  but  from  the  ores  of  PVince  of  Wales  Island,  on 
which  there  are  several  properties  that  promise  to  make  rich  mines. 

In  the  eastern  and  southern  states  the  Tennessee  Copper  Company  is  the 
only  producer^f  real  importance,  and  the  results  secured  at  that  property 
prove  that  profitable  mines  can  be  developed  in  the  Appalachians.  There  is 
more  or  less  work  under  way  in  North  Carolina  and  Virginia,  where  some 
good  mines  should  be  opened  in  time,  and  a  little  work  is  in  progress  in  Ver- 
mont also. 

In  Canada  the  Boundary  district  leads  in  production  and  importance. 
The  development  of  pa3ring  mines  on  the  enormous  low-grade  deposits  of 
this  district  proves  the  field  of  great  importance.  There  are  richer  ores 
along  the  Pacific  coast,  where  considerable  work  is  in  progress.  In  eastern 
Canada  the  Sudbury  field  is  rather  quiet,  and  the  production  of  Quebec, 
Nova  Sootia  and  New  Brunswick  is  insignificant.  Newfoundland  remains 
practically  stationary  so  far  as  production  is  concerned,  but  may  show  an 
increase  soon. 

In  Mexico  there  are  copper  mining  developments  of  vast  importance. 
Mexico  is  now  making  more  copper  than  any  other  country  except  tlie  United 
States,  having  passed  Spain  in  production.  The  Greene  Consolidated  and 
Boleo  remains  the  principal  mines,  but  there  are  a  dozen  others  of  importance, 
in  process  of  development.  Sonora,  lying  just  south  of  Arizona,  is  an  esp>eci- 
ally  promising  field. 

EU  Cobre  mines,  in  Cuba,  are  being  reopened  by  a  strong  American 
company.  These  mines  were  large  producers  during  the  Nineteenth  Century, 
up  to  1868,  when  wrecked  by  a  revolution. 

The  Chilean  mines  are  not  gaining  in  production  as  rapidly  as  had  been 
hoped.  The  reopening  of  the  Cerro  de  Pasco  mines  of  Peru  on  a  modern 
scale  is  the  most  important  mining  work  now  under  way  in  South  America. 
Boh  via 's  production  remains  practically  stationary.  Important  develop- 
ments are  in  progress  in  the  Mexicana  district  of  Argentina.  The  unsettled 
political  conditions  in  Venezuela  and  Colombia  prevent  the  development 
of  properties  know  to  be  of  great  promise. 

The  Hispano-Portugese  mines  show  a  slight  falling  off  in  production, 
due  mainly  to  the  partial  exhaustion  of  several  old  mines  that  have  been 
large  and  steady  producers  for  many  years.  The  copp)er  resources  of  Spain 
are  so  enonnous  that  an  increase  in  output  is  but  a  matter  of  time.  German 
copper  production  shows  small  clianjje.  Italy  and  Russia  continue  to 
produce  without  marked  gain.  Norway  shows  a  substantial  increase,  and, 
next  to  Spain,  b  perhaps  the  most  promising  European  copper  field. 
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In  Asia  the  copper  production  is  insignificant,  out^de  of  Japan,  which 
continues  to  increase  its  output.  The  Japanese  mine-owners  have  ex- 
pended large  sums  in  betterments  during  the  past  few  yeais,  and  now 
have  better  mining  and  smelting  equipments  than  ever  before.  China  has 
some  important  copper  measures,  worked  in  a  small  way,  and  in  time  the 
Chinese  empire  should  become  a  highly  important  producer  of  the  red  metal. 

In  Africa  the  only  producing  mines  of  importance  are  in  Little  Nama- 
qualand,  Cape  Colony,  and  these  are  decreasing  in  output.  There  are  devel- 
opments of  the  utmost  promise  under  way  in  the  interior  of  Africa,  especiallv 
in  Rhodesia,  and  along  the  coast  of  German  Southwest  Africa.  While 
these  mines,  in  a  new  country,  cannot  become  producing  factors  of  importance 
for  some  years,  they  are  reasonably  certain  to  take  high  rank  in  time. 

In  Australasia  the  Mt.  Lyell  mine  of  Tasmania  remains  the  largest 
producer.  There  is  considerable  activity,  however,  in  several  states  of 
Australia,  more  especially  in  New  South  Wales  and  Queensland.  The 
copper  resources  of  Australia  are  enormous,  and  if  that  commonwealth 
can  be  cured  of  its  crazy  socialistic  notions,  good  progress  can  be  made. 

The  era  of  copper  manipulation,  beginning  in  1899  and  ending  early 
in  1902,  was  marked  by  unnaturally  high  prices,  greatly  restricting  con- 
sumption, followed  by  abnormally  low  figures  that  caused  the  speedy  absorp- 
tion of  the  large  surplus  of  metal  stored  up  by  reason  of  unduly  high  prices. 
The  course  of  the  metal  market  during  1903  was  more  regular  and  more  free 
from  manipulation  than  since  1898,  but  the  suspicions  of  purchasers  remain 
active.  Having  suffered  from  previous  interference  with  the  law  of  supply 
and  demand  in  the  copper  market,  it  is  but  natural  that  they  should  fear 
further  tactics  of  the  same  sort,  and  weigh  the  evidence  at  hand  quite  closely, 
before  making  market  commitments. 

The  best  interests  of  producers  and  consiuners  alike  will  be  served 
by  a  perfectly  natural  market,  in  which  the  level  of  prices  is  determined 
by  the  supplies  on  hand  and  the  consumptive  capacity  of  purchasers.  Copper 
consumers  are  prone  to  think  that  the  abnormally  high  prices  of  1899-1901 
were  secured  solely  at  their  own  cost,  yet  as  a  matter  of  fact  the  producers  " 
suffered  also,  to  no  small  extent,  from  the  selfsame  inflation.  By  reason 
of  the  unduly  high  prices  then  ruling,  many  new  mines  were  opened,  to  com- 
pete with  those  already  developed,  and  their  competition,  brought  about 
by  the  era  of  liigh  prices,  became  effectual  after  prices  had  dropped  sadly. 
Not  only  this,  but  the  cost  of  producing  copper  advanced  materially  by 
reason  of  the  high  market  price.  Costs  were  increased,  not  only  through 
higher  wages  paid  workmen,  but  by  reason  of  a  general  slackening  of  vigilance 
in  guarding  small  leaks,  it  seeming  impossible  for  any  corporation  to  be  as 
careful  in  good  times  as  in  an  ordinary  season.  It  has  taken  the  better 
mines  several  years  to  get  back,  even  partially,  to  the  vantage  ground  of 
oostB  occupied  before  the  era  of  boom  prices  that  began  in  1898. 
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CHAPTER  IL 

The  Geology  of  Copper. 

In  this  chapter  no  attempt  is  made  to  give  more  than  the  meregit  out- 
line of  the  geological  features  of  special  interest,  pertaining  to  copper.  Ge- 
ology is,  at  best,  lai^ely  an  empirical  science.  From  its  very  nature  it  can 
never  be  made  such  an  exact  science  as  chemistry  and  mineralogy  have  al- 
ready become.  This  is  said  in  no  carping  spirit  of  criticism  against  the 
exponents  of  scientific  geology,  for  their  work  is  of  a  highly  valuable  nature, 
and  if  the  geological  dogmas  of  the  present  day  contain  a  greater  amount 
of  assumption  in  proportion  to  ascertained  and  demonstrable  fact  than 
is  found  in  cognate  branches  of  scientific  research,  the  empirical  nature  of 
a  considerable  part  of  the  geology  taught  at  the  beginning  of  the  Twentieth 
century  is  due  to  the  inherent  difficulties  of  the  subject,  rather  than  to  any 
desire  of  geologists  as  a  whole  to  assume  more  than  can  be  proven.  Just 
as  a  forest  of  scaffolding  is  erected  around  the  walls  of  a  great  cathedral, 
while  building  is  in  process,  so  a  false-work  of  theory  is  indispensable  in 
geok^cai  research.  Behind  the  great  mass  of  temporary  timbering  the 
granite  walls  of  truth  are  rising,  slowly  but  surely,  and  as  they  rise,  the 
scaffolding  that  once  was  necessary  becomes  useless,  and  is  discarded. 

Rocks  are  divided  into  three  geological  classes,  the  igneous,  sedimentary 
and  metamorphic.  The  igneous  rocks,  fused  by  subterranean  fires  and 
ejected  in  sheets  by  volcanic  action,  or  oozing  forth  from  cracks  in  the  earth's 
crust,  may  be  divided  into  granitic,  porphyritic  and  vitreous  forms.  The 
sedimentary  rocks  were  deposited  by  the  action  of  water,  usually  on  beds 
of  former  seas.  The  dctrital  material  so  deposited  formed  conglomerate, 
shale,  sandstone  and  limestone  strata,  and  in  the  case  of  the  three  first  named, 
the  material  for  sedimentary  beds  was  necessarily  obtained  principally 
from  the  breaking  down  of  the  older  igneous  rocks.  Strata  of  igneous  and 
sedimentary  rocks  frequently  alternate  in  the  older  geological  groups.  The 
metamorphic  or  third  class,  consists  of  altered  rocks  of  the  igneous  and  sedi- 
mentary forms,  in  which  the  phenomena  of  crystallization  and  replacement 
have  been  brought  about  subsequent  to  their  deposition. 

The  Devonian  system  of  the  Paleozoic  group  was  long  regarded  as  the 
home  of  copper,  possibly  because  of  the  preponderant  importance  of  Corn- 
wall and  Devon  as  sources  of  copper  supply  until  the  middle  of  the  Nine- 
teenth century.  CJopper  is  more  widely  diffused  over  the  earth  in  rocks 
of  the  Permian  series  of  the  Devonian  system  than  in  any  other  series  of 
rocks,  and  the  Permian  strata  are  of  very  extensive  occurrence.  The  Jura- 
Trias  system  of  the  Mesozoic,  or  age  next  younger  than  the  Permian,  is  also 
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pnbSe  in  copper.  While  the  Pennian  Ifed^  stww  more  or  leas  eopper  in 
most  plaee«  wl«t«  ontcropping  exten«ive!y  or  canelullj  derdoped,  the  per- 
centaire  of  ooppfr  contained  L«  apt  to  be  snudl.  thou^  the  aggregate  of 
copper  to  depMt«d  is  pafft  coDiputation.  o«iii|^  to  the  diaspmination  of 
the  onu  throuidi  bed<  that  are  of  va<t  areai. 

While  native  copper  is  of  yery  frequent  occurrence,  and  is  noted 
in  moKt  cupriferous  di-trictii,  the  virgin  metal  is  usually  an  alteration  product, 
and  of  littk;  crxnjn«-rcial  importance.  In  the  Coro  Goto  district  of  Bolivia 
and  the  Kew^r^nawan  district  of  Lake  Superior,  native  copper  is  found  in 
iRich  quantities  &«  to  permit  of  its  extraction  upon  an  immense  scale.  The 
Bolivian  cr>pper  i.^  found  in  two  adjoining  conglomerates,  composed  mainly 
of  argillaceou«  sand>$tone»*,  and  of  «omewhat  uncertain  geological  age.  The 
Lake  Superior  copper  occurs  in  conglomerate  and  am^-gdaloid  beds,  probably 
of  the  Azoic  group,  though  the  exact  geological  horizon  is  still  a  matter 
of  dispute.  The  native  metal  Ls  most  frequently  found  in  eruptive  zones, 
at  the  various  points  where  it  occurs  in  ver>*  con^derable  quantities,  in 
the  sedimentary'  rocks,  such  &«  conglomerates  and  sandstones,  or  in  the 
trappean  rocks  of  igneous  origin,  and  more  especially  in  the  metamorphosed 
trapn.  Ak  an  alteration  product,  native  copper  may  occur  in  the  altered 
€^  oxy-carbonate  zone  of  any  copper  ore  body. 

The  source  from  which  copper  came  and  the  manner  of  its  deposition 
are  largely  matters  for  conjecture,  though  certain  features  bearing  on  these 
questions  are  fairiy  well  eitabli.<^hed.  The  metal  and  its  ores  are  in  all  like- 
Kbood  of  igneous  origin,  coming  to  the  earth's  surface  or  to  its  crust  with 
the  molten  magma  forced  upward  from  unknown  depths.  .\s  to  the  manner 
of  its  deposition  in  veins  or  beds,  there  are  many  theories,  of  which  those 
most  commonly  held  may  be  divided  into  two  classes,  the  first  holding  that 
the  metal  and  its  ores  were  deposited  in  various  rock  strata  and  veins  from 
solutions,  while  the  second  set  of  theories  fs  built  upon  the  primary  thesis 
that  copper — and  other  minerals — were  deposited  by  electro-chemical  action 
from  sea  water,  in  which  process  the  remains  of  liWng  organisms  are  pre- 
sumed to  have  played  an  important  part.  Both  theses  have  certain  corrob- 
orative evidences,  and  both  have  weak  spots.  It  is  possible  that  ore  deposits 
have  come  from  both  sources.  It  is  certain  that  the  sea  holds  neariy  all 
metals  in  solution,  but,  on  the  whole,  the  theory  of  deposition  from  sub- 
terranean solutions  seems  the  most  easily  tenable. 

The  more  common  metals  arc  found  as  component  parts  of  many  ordi- 
nary igneous  rocks,  though  in  such  small  quantities  that  these  rocks  cannot 
be  considered  as  ores  of  even  the  lowest  grade.  It  is  possible,  and  indeed 
probable,  in  the  light  of  the  limited  amount  of  exact  knowledge  now  possessed 
on  this  point,  that  subterranean  and  slightly  carbonated  surface  waters 
percolating  through  the  various  rock  strata,  very  few  of  which  are  imper- 
vious to  water,  leached  out  certain  soluble  constituents,  and  that  the  min- 
erals, 90  carried  in  solution,  were  deposited,  usually  in  crystallized  form, 
in  the  brecciated  rocks  and  in  the  numerous?  cracks  in  the  crust  and  upper 
strata  of  the  earth.    Carbonic  acid,  oxygen  and  sulphur  have  been  the  princi- 
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pal  reducing  agents,  carbonio  acid  gas  in  water  being  a  powerful  solvent. 
The  action  and  inter-action  of  these  three  prime  agents,  assisted  by  other 
reagents  set  free  by  them,  have  caused  complex  reactions,  many  of  which 
have  been  figured  out  to  theoretical  perfection,  while  not  a  few  supposedly 
natural  reactions  have  the  corrol)orative  evidence  afforded  by  synthetical 
chemical  experiments  that  have  given  the  reactions  first  established  the- 
oretically. In  the  case  of  the  rich  iron  ores  of  the  Lake  Superior  district, 
their  concentration  from  leaner  ores  by  purely  natural  means  is  no  longer 
open  to  question,  except  from  the  ultra-skeptical. 

A  third  theory,  once  generally  held,  but  now  in  disfavor,  remains  to 
be  noted.  This  is  the  idea  that  electrical  action  caused  the  deposition  of 
the  metab.  While  the  theory  now  finds  few  adherents,  I  must  venture 
the  opinion,  at  the  risk  of  being  considered  fossilized,  ^at  electrical  action 
has  played  a  most  important  part  in  the  deposition  of  many  metalliferous 
beds.  There  are  really  but  two  sciences,  one  being  mathematics,  which  is  ab- 
stract and  perfectable,  while  the  second  is  the  .science  of  the  concrete,  em- 
bracing all  matter  and  its  various  manifestations.  For  convenience,  the 
realm  of  science,  an  empire  vaster  than  Alexander  swayed  or  Napoleon 
planned,  has  been  divided  into  so-called  sciences  and  groups  of  sciences, 
but  the  boundary  Unes  are  merely  arbitrary  abstractions,  and  have  as  little 
physical  existence  as  the  equator  or  the  meridians  of  longitude.  Geology 
shades  imperceptibly  into  mineralogy,  which  in  turn  meiges  into  chemistry, 
dynamics,  optics,  and  electricity.  All  sciences  are  interwoven,  and  electrici- 
ty, a  manifestation  of  one  of  the  attributes  of  matter,  is  an  integral*  part 
of  every  other  concrete  science,  from  geology  to  biology,  affecting  alike 
the  organic  and  inorganic  kingdoms.  It  is  probable  that  terrestrial  mag- 
netism, percolating  waters  and  precipitation  from  superincumbent  seas 
all  played  a  part  in  the  formation  of  ore  deposits,  operating  under  chemical, 
thermo-dynamical  and  electrical  conditions  of  which  we  now  have  merely  a 
slight  theoretical  knowledge.  Mother  Nature  filled  the  recesses  of  her  myriad 
subterranean  treasure-houses  ^^-ith  the  wealth  that  man  now  wrests  from 
her  by  brute  strength,  and  the  little  craft  he  has  been  enabled  to  acquire 
in  the  prolonged  struggle. 

In  connection  with  the  foregoing  remarks  upon  the  influence  of  elec- 
tricity on  mineral  deposits,  it  may  be  remarked  that  there  are  puzzling  mag- 
netic earth-currents  in  the  Lake  Superior  native  copper  districts,  these  being 
especially  marked  upon  Isle  Royale,  where  the  variation  of  the  magnetic 
needle  is  remarkable.  It  is  to  be  hoped  that  these  phenomena  will  be  given 
the  careful  scientific  investigation  that  their  importance  warrants,  at  some  not 
distant  date.  Shortly  after  the  laying  of  the  first  Atlantic  cable,  Ayers 
Stockley,  still  a  resident  of  the  Lake  Superior  district,  performed  some  highly 
interesting  experiments  in  subterranean  telegraphy.  His  apparatus  was 
home-made,  but  he  sucoeeded  in  telegraphing  for  some  miles  along  one  of 
the  magnetic  currents  traversing  the  cupriferous  strata  of  Ontonagon  county,  * 
with  the  crude  but  effective  instruments  of  his  own  devising. 

It  is  still   a  matter  of  dispute  whether  many  of   the  great    bodies  of 
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chalcopyrite  and  cupriferous  p3rrite  and  pyrrhotite  are  veins  or  beds.  Re- 
cent investigation  leads  to  the  belief  that  inany  of  the  deposits  formeriy 
called  beds  are  in  reality  entitled  to  the  appellation  of  veins. 

The  great  predominance  of  sulphide  ores  of  copper  is  a  notable  fact,  75  per 
cent,  of  the  world's  production  of  the  metal  coming  from  ores  of  this  class. 
It  is  probably  safe  to  assume  that  all,  or  practically  all,  copper  ores  were 
originally  sulphides.  Chalcopyrite  is  generally  held  to  be  a  product  of 
crystallization  from  fusion.  Eventually  the  upper  portions  of  these  chal- 
copyrite and  bomite  ore  bodies  were  altered,  in  the  case  of  the  older  deposits, 
mostly  to  oxide  and  carbonate  ores.  In  all  likelihood  this  alteration  came 
about  from  the  action  of  water.  The  subterranean  waters  found  in  all 
rock  strata  at  greater  or  less  depth,  are  not  oxydizing,  but  the  surface 
waters  'have  an  affiiuty  for  carbonic  acid,  and,  carrying  this  gas  in  solution, 
these  surface  waters,  percolating  through  the  rock  strata  and  veins,  attack 
the  sulphide  ores,  which  gradually  yield  up  sulphur  and  become  carbonates 
and  oxides,  through  chemical  reactions  induced  by  carbonic  acid.  For  this 
reason  the  permanent  water  level  of  a  mine  usually  marks  the  lowest  depth 
at  which  oxide  and  carbonate  ores  are  found,  and  below  this  point  the  ores 
are  nearly  always  sulphides,  with  a  strong  tendencey  toward  lower  per- 
centages of  copper  and  higher  percentages  of  iron,  as  depth  is  gained. 

As  chalcop)rrite  and  bomite  (compound  sulphides  of  copper  and  iron) 
are  overwhelmingly  the  most  common  ores  of  copper,  and,  below  the  perma- 
nent water  level,  practically  the  only  copper  ores,  the  alteration  of  these 
iron-copper  sulphides  to  oxide  and  carbonate  ores  (or  sometimes  to  silicates, 
or  the  higher  sulphides  of  copper  alone),  by  the  action  of  percolating  surface 
waters,  charged  with  carbonic  acid,  necessarily  sets  free  one  atom  of  iron 
for  each  atom  of  copper  dissociated  from  the  original  chemical  union,  in 
which  one  atom  each  of  copper  and  iron  were  united  with  two  atoms  of 
sulphur.     The  iron  also  forms  carbonates  or  oxides,  most  usually  the  latter, 
and,  in  the  form  of  limonite,  a  hydra  ted  sesquioxide  of  iron,  is  carried  up- 
ward in  the  waters,  and  stains  the  rock  above  or  near  the  surface  of  the  orig- 
inal deposit  of  chalcopyrite.     The  characteristic  rusty-iron  stain  of  limonite 
is  a  prominent  feature  of  the  rock-capping  surmounting  many  of  the  laigest 
copper  ore  bodies,  and  this  "  gossan "  or  "  iron  hat"   is  a  welcome  sign  of 
copper  values  below,  in  nearly  every  copper-ore  mining  district  of  the  w^rid- 
It  is  not  an  invariable  sign,  however,  as  it  is  necessarily  lacking  in  many 
places,  such  as  at  imbedded  deposits  having  no  outcrop,  and  unaltered 
sulphide  ore  bodies,  also  at  points  where  the  original  capping  has  been  re- 
moved by  surface  erosion  or  glaciation.     The  gossan  may  also  be  found 
at  many  points  where  copp>er  does  not  lie  beneath,  but,  as  a  rule,  a  capping 
of  gossan  is  a  highly  favorable  sign  in  a  cupriferous  district. 

The  rich  oxide  and  carbonate  ores  existing  at  and  near  the  surface  in 
most  copper-bearing  districts  (except  in  the  native  copper  fields)  may  safely 
be  considered  alteration  products  from  the  chalcopyrite  and  bomite  ores 
found  at  greater  depths.  The  silicates,  phosphates  and  other  ores  are  prob- 
ably alteration  products  also,  as  are  the  higher  sulphides  of  copper  in  which 
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iron  is  not  present,  unless  as  an  impurity.  In  some  districts  the  unaltered 
sulphides  extend  to  the  surface,  but  this  is  the  exception  rather  than  the 
rule.  The  depths  to  which  the  carbonate  and  oxide  ores  may  extend  is 
dependent  upon  local  conditions,  and  ranges  from  a  few  feet  to  more  than 
one  thousand  feet.  As  a  rule,  the  oxide  and  carbonate  and  richer  sulphide 
ores  (such  as  chalcocite)  give  way  to  unaltered  sulphides  of  copper  and  iron 
at  the  permanent  water  level.  In  cases,  not  so  very  common,  where  the 
altered  ores  exist  below  the  water  level,  it  is  presumed  that  the  alteration 
occurred  during  some  antecedent  age  or  ages,  when  the  water  level  was 
lower,  or  the  rock  strata  higher.  The  native  copper  deposits  remain  abso- 
lutely unaltered  in  nature  or  quantity  below  the  water  level,  which  apparently 
has  no  effect  upon  deposits  of  the  virgin  metal. 

In  this  place,  it  may  not  be  amiss  to  insert  a  few  words  of  warning  and 
advice  to  those  lacking  extended  experience  in  copper  mining..  It  is  un- 
doubtedly true  that  a  geologist  of  high  scientific  attainments  may  make 
a  poor  fist  at  practical  mining.  Possibly  this  rule  may  be  considered  proven 
by  the  brilliant  exception  recently  made  by  Dr.  L.  L.  Hubbard,  who  stepped 
direct  from  the  position  of  state  geologist  of  Michigan  to  the  general  man- 
agement of  a  corporation  owning  undeveloped  lands,  and  within  a  few  months 
opened  what  must  become  one  of  the  greatest  copper  mines  of  the  world 
within  the  next  few  years.  On  the  other  hand,  the  practical  miner  to  whom 
is  entrusted  the  development  of  a  new  copper  mine,  may  profit  greatly  by 
bearing  in  mind  a  few  facts  that  are  not  only  geological  maxims,  but  proven 
by  innumerable  practical  illustrations.  It  is  certain  that  copper  mines — 
always  excepting  those  producing  the  native  metal — are  subject  to  greater 
changes  with  depth  than  mines  of  any  other  class.  All  mines  vary  more 
or  les-s,  in  width  of  productive  openings  and  in  the  values  found  therein, 
as  depth  is  gained,  but  copper  ore  mines,  while  varying  in  width  and  values 
with  depth  just  like  mines  of  other  metaLs,  are  subject  to  a  special  series  of 
variation?,  an  understanding  of  which  is  of  prime  importance  to  owners  and 
managers.  In  strong  veins,  where  iron-copper  sulphides  are  first  encountered, 
a  continuance  of  the  vein  to  a  considerable  depth,  with  comparatively  slight 
alteration,  may  reasonably  be  looked  for.  This  does  not  apply  to  gash  veins,  of 
course,  as  these  are  invariably  shallow,  but  the  experienced  miner  is  not  likely 
to  long  mistake  a  gash  vein  for  a  true  fissure.  In  other  cases,  where  the  sur- 
face openings  show  rich-  oxides  and  carbonates,  or  chrysocolla  and  similar 
ores,  it  should  always  be  borne  in  mind  that  these  ores  cannot  prove  per- 
manent. They  may  extend  downward  for  a  few  score  feet  only,  or  possibly 
may  hold  for  many  hundreds  of  feet,  but  sooner  or  later  they  will  give  way 
at  depth  to  unaltered  iron-copper  sulphides,  as  will  copper  glance  or  other 
high-grade  ores.  The  oxides  and  carbonates,  from  their  richness  in  metal 
and  the  ease  with  which  they  may  be  smelted,  are  highly  desirable  ores, 
and  have  been  the  making  of  many  good  minei?  that  othen^ise  would  have 
proven  failures,  through  affording  profits  with  which  to  open  more  extensive 
bodies  of  lower  grade  ore  at  greater  depth,  and  to  build  and  equip  the  large 
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and  costly  smelters  required  for  successful  treatment  of  the  iron-copper 
sulphides. 

For  the  reason  that  a  change  at  depth  is  inevitable,  it  is  highly  im- 
portant that  a  new  copper  mine  having  high-grade  surface  ores  should  prove 
its  property  before  forming  a  permanent  plan  of  mining,  smelting  and  finan- 
cial conduct.  This  can  be  done  in  one  way  only,  and  that  is  by  probing  the 
ground.  The  probing  may  be  done  by  diamond  drills,  or  by  sinking  shafts. 
Diamond  drilling  is  a  wonderful  aid  in  exploring  new  territX)ry,  but  at  best 
it  is  only  a  sort  of  blind-manVbufT.  As  a  preliminary  measure  diamond 
drilling  is  highly  commendable,  but  for  a  certainty  the  shaft  or  tunnel  is 
the  thing. '  Where  a  mine  is  already  opened  on  rich  copper  ores,  sinking  is 
the  proper  course.  This  will  determine  the  extent  of  the  richer  ore  bodies 
and  the  nature  of  the  unaltered  sulphides.  At  times  highly  profitable  oxides 
and  carbonates  are  replaced  by  sulphides  of  too  low  grade  to  work  at  a  profit. 
More  frequently  the  richer  ores  are  replaced  at  depth  by  sulphides  that 
can  be  profitably  worked,  provided  a  sufficiently  extensive  mechanical  and 
metalluiigical  equipment  is  supplied.  As  a  rule,  the  better  a  copper  mine  at 
surface,  the  better  at  depth,  but  there  are  such  important  exceptions  that 
development  is  the  only  safe  guide. 

For  the  reasons  set  forth  in  the  foregoing  paragraphs,  it  is  important 
that  the  management  of  a  copper  ore  mine  have  more  than  a  surface  knowl- 
edge of  its  property  before  laying  out  permanent  plans.  Handsome  profits 
may  be  earned  from  surface  and  sub-surface  ores,  but  if  these  be  paid  out 
in  dividends  as  quickly  as  earned,  the  change  in  the  ore,  certain  to  come 
at  some  depth,  may  leave  the  company  with  a  depleted  treasury  to  face 
the  problem  of  raising  large  sums  for  development  and  equipment.  Share- 
holders will  pay  assessments  more  readily  on  a  new  or  developing  mine  than 
on  one  that  has  been  a  dividend  payer.  In  connection  with  the  advice  con- 
tained in  the  preceding  paragraphs,  there  are  sections  in  the  chapter  on 
metallurgy  of  interest  to  those  lacking  exp>erience  who  may  be  responsible 
for  the  development  of  new  mines.  To  the  experienced  mining  men  I  am 
not  offering  advice.  Such  men  are  always  seeking  for  information  to  add 
to  their  already  extensive  stocks,  but  they  do  not  hanker  for  advice. 

The  various  chapters  on  the  ore  deposits  of  the  world  will  be  found 
to  contain  a  great  amount  of  geological  matter  of  a  more  specific  nature 
than  given  in  the  preceding  pages,  and  geological  data  of  a  still  more  detailed 
nature  will  be  found  in  many  of  the  d^jscriptions  of  mines.  In  the  chapter 
on  chemistry  and  mineralogy  there  are  detailed  descriptions  of  the  physical 
and  chemical  characteristics  of  the  metal  and  its  various  ores  and  minerals, 
of  which  the  principal,  from  an  economical  standpoint,  are  native  copper, 
chalcopyrite,  bomite,  chalcocite,  malachite,  azurite,  tenorite,  cuprite  and 
chr3r80Colla. 
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CHAPTER   III. 


Chemistry  and  Mineralogy  of  Copper. 

In  the  following  pages  will  be  found  a  list  of  the  ores  and  alloys  of 
copper,  with  brief  descriptions,  the  detail  depending  somewhat  upon  the 
importance  or  special  interest  possessed.  The  native  metal  itself  b  included 
in  the  list,  which  also  gives  the  synonyms  of  the  principal  copper  ores. 

No  attempt  has  been  made  to  render  this  chapter  exhaustive,  despite 
its  considerable  length;  Readers  desiring  further  and  more  detailed  knowl- 
edge of  the  various  ores,  including  their  optical  properties,  complete  pyro- 
gnostics  and  crystallization,  are  referred  to  the  standard  works  on  miner- 
alogy. It  is  believed,  however,  that  the  pages  appended  may  prove  of 
some  assistance  to  the  general  reader  interested  in  the  subject  of  copper, 
and  possibly  will  interest  the  scientist  as  well,  because  of  being  the  first 
encyclopedic  list  of  exclusively  copper  minerals  ever  published. 

Following  is  a  list  of  the  elements  with  which  copper  is  found  chem- 
ically united  in  nature.    This  list  includes  29  of  the  77  elements  known 
to  science  at  this  writing.     Following  the  name  of  each  element  is  its  chem- 
ical symbol  and  atomic  weight,  as  now  figured  by  the  best  authorities. 
Element  Symbol    Atomic  weight     Element        Symbol  Atomic  weight 


Aluminum 

Al 

27.1 

Nitrogen 

N 

14.04 

Antimony 

Sb 

120. 

Oxygen 

0 

16. 

Arsenic 

As 

75. 

Phosphorus 

P 

31. 

Bismuth 

Bi 

208.3 

Platinum 

Pt 

195. 

Calcium 

Ca 

40.1 

Selenium 

Se 

79.2 

Carbon 

C 

12. 

Silicon 

Si 

28.4 

Chlorine 

a 

35.45 

Silver 

Ag 

107.93 

Cobalt 

Co 

59. 

Sulphur 

S 

32.06 

Copper 

Cu 

63.6 

Tellurium 

Te 

127.5 

Hydrogen 

H 

1.01 

Tm 

Sn 

119. 

Iron 

Fe 

66. 

Tungsten 

W 

184. 

Lead 

PI 

206.9 

Uranium 

u 

240. 

Manganese 

Mn 

55. 

Vanadium 

V 

51.4 

Nickel 

Ni 

58.7 

Zinc 

Zn 

65.4 

Niobium 

Nb 

93.7 

The  elements  with  which  copper  unites  most  frequently  are  as  follows, 
in  approximate  order  of  frequency  and  preference :  Sulphur,  oxygen,  carbon, 
arsenic,  antimony,  bismuth,  silica,  chlorine,  phosphorus,  nitrogen,  selenium, 
wolframium  (tungsten),  uranium,  and  vanadium. 
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The  ores  of  copper  (alone  or  with  other  metals)  may  be  divided  into  the 
following  groups' 

Antimonides  Oxides  Sulphoarsenites 

Arsenates  Oxychlorides  Sulphides 

Arsenides  Phosphates  Sulphates 

Arsenites  Selenides  Sulphobismuthites 

Carbonates  Selenites  Tellurides 

Chlorides  Silicates  Tungstates 

Molybdates  Sulphoantimonates  Uranates 

Niobates  Sulphoantimonites  Vanadates 

Nitrates  Sulphoarsenates 

An  alphabetical  list  of  copper  minerals,  and  alloys,  including  nati\'e 
copper  and  synonyms,  is  appended. 

ADAMITE.  Essentially  a  hydrous  arsenate  of  zinc,  but  copper  may 
replace  the  zinc  to  extent  of  from  a  trace  to  23.5%  cupric  oxide^ 

AIKINITE.  PbCuBiSa.  Common  names:  Needle  ore,  ocicular  bis- 
muth. Copper  11%,  bismuth  36.2%,  lead  36%,  sulphur  16.8%.  Ortho- 
rhombic.  Crystals  embedded;  acicular,  striated;  also  massive.  Fracture: 
Uneven.  Hardness:  2  to  2.5.  Gravity :  6.1  to  6.8.  Luster:  Metallic.  Col- 
or: Blackish  lead  gray,  tarnishing  to  pale  copper  red.  Opaque.  Fuses 
on  charcoal.  Soluble  in  nitric  acid.  Occurrence:  Ural  Mountains  of  Rus- 
sia, and  Gold  Hill,  North  Carolina,  U.  S.  A. 

ALASKATTE.  An  argentiferous  galena-bismuthite  in  which  lead  ia  par* 
tially  replaced  by  silver,  3.25%  to  8.75%,  and  copper  3.5%  to  6.1%,  with 
traces  of  zinc,  antimony  and  iron. 

ALGODONTTE.  Cu,As.  Copper  83.5%,  arsenic  16.5%.  Occurrenoe: 
Chile  and  Lake  Superior. 

ALISONITE.     A  sulphide  of  lead  and  copper.     Probably  3Cu,S,  PbS. 

ALUMINUM  BRONZE.     An   alloy   of  copper  and  aluminum. 

AMMIOLITE.  Antimonite  of  copper  and  mercury.  Cupric  oxide 
15.5%  to  18%. 

ANDREWSITE.  A  phospho-silicate  of  copper,  iron,  manganese  and 
aluminum.     About  11%  cupric  oxide. 

ANNIVITE.  A  bismuthiferous  stibio-arsenate  of  copper,  carrying  about 
4%  iron  and  2%  zinc.  A  complex  mineral  of  the  tetrahedrite-tennantite 
family. 

ANTIMONIAL  COPPER    Chalcostibite. 

ANTLERITE.  A  basic  sulphate  of  copper  with  traces  of  zinc  and  oil- 
cium;  chemical  formula  uncertain,  contains  cupric  oxide  67%  to  68%. 

APHTONITE.     A  tetrahedrite  carrying  silver,  iron  and  zinc. 

ARNIMITE.     5CuO,  2S03+6H,0.     Copper  45.5%  to  48%. 

ASPEROLITE.     Probably  CuSiOj,  3H,0.     Same  as  chrysocoUa, 
in  excess  of  water. 
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ATACAMITB.  Cu2ClH,0|.  Copper  15.9%,  cupric  oxide  55.8%,  chlor- 
ine 16.6%,  water  12.7%.  Cleavage:  Imperfect  to  perfect.  Fracture:  Con- 
choidal.  Brittle.  Hardness :  3  to  3.5.  Gravity :  3.75  to  3.77.  Luster:  Ad- 
amantine to  vitreous.  Color:  Emerald  to  blackish  green.  Streak:  Apple- 
gieen.  Transparent  to  translucent.  Occurs  as  sandy  granules  in  the 
province  of  Atacama,  Chile,  where  first  discovered,  also  at  many  other  points. 
A  valuable  ore  of  copper  where  found  in  commercial  quantity. 

ATELITE.  A  hydrated  cupreous  bi-chloride,  2CuO,CuCl,+3H,0. 
From  crater  of  Vesuvius,  apparently  at  pseudomorphs  after  tenorite,  and 
neariy  the  same  as  atacamite  chemically. 

ATLASTTE.  A  copper  chloro-carbonatc  apparently  between  atacamite 
and  malachite.     From  Chanarcillo,  Chile. 

AUBICHALCITE.  2(ZnCu)C0„  3(ZnCu)(0H),.  A  basic  carbonate  of 
copper  and  zinc.  Carries  about  21%  cupric  oxide.  Monoclinic  in  acicular 
crystals,  forming  drusy  incrustations ;  also  columnar,  laminated  and  granular. 
Hardness:  2.  Gravity:  3.5  to  3.6.  Luster:  Pearly.  Color:  Pale  green  to 
sky  blue.  Streak:  Light  green  to  light  blue.  Translucent.  Soluble  in' 
adds.     Occurs  in  small  quantities  at  numerous  points. 

AZURTTE.  3CuO,2CO,H20.  Common  names:  Blue  carbonate  of 
copper,  azure  copper  ore.  Monoclinic;  also  massive  to  earthy.  Cleavage: 
Perfect,  but  interrupted.  Fracture:  Conchoidal.  Brittle.  Hardness:  3.5 
to  4.  Gravity :  3.77  to  8.83.  Luster:  Vitreous.  Color:  Azure  blue.  Streak: 
Lighter  blue.  Transparent  to  subtranslucent.  Soluble  in  nitric  acid.  A 
fairiy  common  ore  of  copper. 

BARKHARDTITE.  Apparently  a  chalcopyrite  partly  altered  to  chal- 
cocite,  by  loss  of  part  of  iron  content.  Assays  47%  to  50%  copper  and 
20%  to  22.5%  iron. 

BATLDOHITE.  A  hydrous  arsenate  of  copper  and  lead,  carrying  about 
26%  copper. 

BELL-METAL  ORE.    Stannite. 

BERZELIANTTE.  A  selenide  of  copper,  Cu,  Se.  Copper  61.6%.  Part 
of  copper  replaced  with  silver  at  times. 

BETJDAirnTE.  A  complex  and  somewhat  uncertain  arseno-phosphate 
or  phospho-arsenate  of  iron,  copper  and  lead,  with  sulphates  of  the  metals 
present  in  varying  quantities.     Contains  8.5%  to  12.3%  cupric  oxide. 

BHINITE.  3Cu,S,  2As,S|.  Copper  39.2%.  Carries  also  a  little  lead, 
iron  and  silver. 

BJELKTTE.     A  cupriferous  cosalite. 
BLANCHED  COPPER.     An  alloy  of  copper  and  arsenic. 
BLUESTONE.    Sulphate  of  copper.     Blue  vitriol.     Chalcanthite. 
BOGOSLOVSKITE.    Apparently  an  impure  chr>socolla,  carrying  car- 
bon dioxide. 
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BOLEITE.  Apparently  a  variety  of  percylite  carrying  chloride  of  sil- 
ver. Has  14%  to  15%  copper,  48%  to  51%  lead  and  about  9%  to  10% 
silver.     From  Boleo  mine,  Mexico. 

BORNITE.  CujFeS,.  Copper  55.5%,  Iron  16.4%,  sulphur  28.1%. 
Common  name :  Peacock  copper  ore.  Isometric ;  many  hexagonal  penetration 
tmns.  Habit,  cubic.  Massive.  Structure :  granular  or  compact.  Fracture : 
Small conchoidal, uneven.  Brittle.  Hardness: 3.  Gravity : 4.9 to 5.4.  Lus- 
ter: Metallic.  Color:  Copper  red  to  bluish  brown,  quickly  tarnishing  to 
iridescence.  Streak:  Pale  grayish  black.  Opaque.  Soluble  in  nitric  acid 
with  separation  of  sulphur.  Occurrence:  In  most  of  the  important  copper 
fields  of  the  world.     Uses :  The  second  most  important  ore  of  copper. 

BOURNONITE.  PbCuSbS,.  Copper  13%,  lead  42.5%,  antimony 
24.7%,  sulphur  19.8%.  Massive;  granular  and  compact.  Cr>'stals,  or- 
thorombic.  Cleavage:  Imperfect.  Fracture:  Subconchoidal  to  uneven. 
Rather  brittle.  Hardness:  2.5  to  3.  Gravity:  5.7  to  5.9.  Brilliant  me- 
tallic luster.  Color  and  Streak:  Steel  gray,  inclining  to  blackish  lead-gray 
or  iron  black.  Opaque.  Fuses  easily  on  chareoal.  Decomposed  by  nitric 
acid.  Occurrence:  Hartz  Mountains  and  Saxony,  Bohemia,  Hungary, 
Carinthia,  Cornwall,  Chile,  Bolivia,  Peru,  Canada,  Arkansas,  Colorado,  etc. 

BRASS.    An  alloy  of  copper  and  zinc,  about  2  parts  copper  to  1  of  zinc. 

BROCHAlfnTE.  A  basic  sulphate  of  copper.  4CuO,S03,3H,0, 
carrying  70.3%  cupric   oxide. 

BRONZE  An  alloy  of  copper  and  tin.  The  varying  proportions  give 
differing  colors  and  qualities,  such  as  bell-metal,  medal  bronze,  gun-metal,  etc. 

CACHEUTAITE.  A  selenide  of  lead,  copper  and  silver,  with  occa- 
sional traces  of  cobalt  and  iron,  carrying  7%  to  36%  copper. 

CALCIOVOLBORTHITE.  A  hydrous  vanadate  of  copper,  calcium, 
magnesium  and  manganese.     Copper  30%  to  35%. 

CALXDONITE.  A  basic  sulphate  of  lead  and  copper.  Chemical  com- 
position uncertain.     Cupric  oxide  about  10%. 

CANTONITE.  A  dimorphic  variety  of  covellite  crj'stallized  in  cube8, 
with  cubical  cleavage. 

CAPILLARY  RED  OXIDE  OF  COPPER.    Cuprite. 

CARROLLITE.  CuS,Co^8-  Copper  20.5%,  cobalt  38%,  sulphur 
41.5%.     Occurrence:  Carroll  county,  Maryland. 

CASTILLITE.  A  bomite  of  uncertain  formula,  carrying  approxi- 
mately, copper  41%,  zinc  12%,  lead  10%,  silver  4%,  iron  7%. 

CHALCANTHITE.  CUSO4+5H2O.  Common  names:  Blue  vitriol, 
bluestone,  sulphate  of  copper.  Carries  about  25%  copper.  Triclinic.  As 
crystals,  also  massive,  stsJactitic  and  reniform,  sometimes  with  fibrous 
structure.  Luster:  Vitreous.  Color:  Sky  blue.  Subtransparent  to  trans- 
lucent.    Soluble  in  water.    Solution  will  deposit  metallic  copper  on  iron. 
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CHALCOCITE.  Copper  glance.  CU|S.  The  richest  sulphide  ore,  carry- 
ing copper  79.8%,  sulphur  20.2%,  also  frequently  iron  or  silver  in  small 
quantities.  Orthorhombic :  Also  massive,  with  structure  granular  to  com- 
pact and  impalpable.  Cleavage :  Indistinct.  Fracture :  Conchoidal.  Some- 
what brittle.  Hardness:  2.5  to  3.  Gravity:  5.5  to  5.8.  Luster:  Metallic. 
Color  and  Streak :  Blackish  lead-gray,  tarnishing  to  dull  green  or  blue.  Opaque. 
Soluble  in  nitric  acid.  Occurrence:  In  nearly  all  sulphide  copper  districts 
of  the  world  in  small  quantities,  occasionally  in  considerable  bodies.  Uses: 
The  richest  commercial  ore  of  copper. 

CHALCOPTRTTE.  CuFeS,  (or  Cu,S,Fe,S,).  Copper  34.6%,  iron 
90.5%,  sulphur  35%.  Frequently  mixed  with  pyrrhotite;  occasionally 
carries  gold  or  silver.  Tetragonal ;  sphenoidal,  often  twinning ;  also  frequently 
massive  and  compact.  Fracture:  Uneven.  Hardness:  3.5  to  4.  Gravity: 
4.1  to  4.3.  Luster:  Metallic.  Color:  Brass  yellow,  often  tarnishing  to  iri- 
descence. Streak:  Greenish  black.  Opaque.  Soluble,  except  sulphur,  in 
nitric  acid.  On  being  heated  yields  up  a  portion  of  its  sulphur.  On  ex- 
posure to  moisture  and  heat  becomes  hydrated,  and  copper  and  iron  change 
reacUly  to  sulphates.  Occurrence:  In  every  copper  field  of  importance. 
The  most  common  ore  of  copper,  and  the  source  of  nearly  75%  of  the  world's 
supply  of  the  metal. 

CHALCOMElflTE.  A  hydrous  selenite  of  copper.  CuSeO,+2H|0. 
Carries  about  35%  cupric  oxide  and  48%  selenium  dioxide. 

CHALCOPHTLLITE.  A  highly  basic,  arsenate  of  copper;  formula 
given  variously — simplest  is  7CuO,As,0„14H,0.  Percentage  of  cupric 
oxide  44.5%  to  53%. 

CHALCOPTRRHOTITE.  Fe4CuS,.  Copper  13%,  iron  48%,  sulphur 
38%.     Occurrence:  Cuba  and  Sweden. 

CHALCOSIDERITE.    CuO,  3Fe,0„  2P,0„  8H,0.    Cupric  oxide  about 

8%. 

CHALCOSIHE.    Chalcocite. 

CHALCOSTIBITE.  Cu^,  Sb,S,.  Essentially  a  sulpho-antimonide  of 
copper,  carr>'ing  about  25%  copper,  48%  antimony,  26%  sulphur,  with  1% 
to  2%  iron  and  occasionally  a  fractional  percentage  of  lead. 

CHALCOTRICHITE.  A  form  of  cuprite  with  capillary  or  acicular  crys- 
tallization. 

CHENEVIXITE.  A  hydrous  arsenate  of  copper  and  iron,  formula 
uncertain.     Cupric  oxide  about  26.3%. 

CHESSY  COPPER.    Azurite. 

CHILEHITE.  Probably  Ag|Bi,  with  copper  replacing  silver  to  extent 
of  about  7%. 

CHIVIATITB.  A  sulphide  of  lead  and  bismuth  in  which  lead  b  partly 
replaced  by  copper  to  extent  of  about  2.5%.     Occurrence:  Chiviato,  Peru. 

CHLOAHTHITE.  Empirically  NiAs,,  a  diarsenide  of  nickel.  In 
analyses  invariably  shows  cobalt  and  iron,  and  frequently  traces  of  coppe' 
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bismuth,  antimony,  lead  and  silver.  The  ease  with  which  partial  replace- 
ment of  the  nickel  b  effected  in  both  chloanthite  and  smaltite  calls  attention 
to  the  minerals  keweenawite  and  mohawkite,  which,  though  lower  in  the 
series  of  arsenides,  are  very  properly  described  by  Dr.  Koenig,  the  discov- 
erer, as  compound  arsenides,  the  formula  being  written  (CuNiCo).  The  same 
formula  might  be  used  to  advantage  with  chloanthite,  smaltite  and  sundry 
other  arsenides  of  protean  forms. 

CHLOROTILE.  Cu„  As,08+6H,0.  Carries  about  32.5%  copper.  A 
hydrous  arsenate  of  copper.  Orthorhombic;  fibrous  and  massive.  Soft. 
Color:  Pale  emerald  green.    Transparent. 

CHRYSOCOLLA.  CuSiO,,  2H3O.  Carries  about  36.1%  copper.  Com- 
mon name :  Mountain  green  and  Mountain  blue.  Cryptocrystalline,  enamel-  • 
like.  Sometimes  botryoidal.  Fracture:  Conchoidal.  Brittle  and  some- 
what sectile.  Hardness:  2  to  4.  Gravity:  2  to  2.24.  Luster:  Vitreous  to 
earthy.  Color:  Mountain  green,  bluish  green,  sky  blue  to  turquoise  blue. 
Impure  varieties,  brown  to  dull  black.  Streak:  White  from  pure  varieties. 
Translucent  to  opaque.  Decomposed  by  acids  without  gelatinization. 
Occurrence:  Frequently  with  other  ores,  especially  in  upper  portions  of 
veins. 

CLARTTE.    Probably  a  dimorphus  form  of  enargite. 

CLAYITE.  A  stibio-arsenate  of  lead,  with  lead  replaced  to  extent  of 
about  8%  copper  and  a  trace  of  silver. 

CLINOCLASITE.    6CuO,  As,04-|-3H,0.    Carries  48%  to  60%  copper. 
A  hydrous  arsenate  of  copper.     Cleavage :  Highly  perfect.     Brittle.     Hard- 
ness: 2.6  to  3.     Gravity:  4.19  to  4.36.     Luster:  Vitreous  to  resinous.     CoIok" 
and    Streak:    Bluish-green.     Subtransparent    to    translucent.     Soluble    iiza. 
nitric  acid.     Oc^^urrence :  Cornwall  and  Utah. 

CONDURRITE.  A  soft,  black  copper  ore,  found  in  Cornwall;  su|;>^ 
posed  to  be  an  alteration  product  of  tennantite. 

CONICHALCITE.  An  arsenate  of  copper  and  calcium,  carrying  occa- 
sionally  zinc  and  vanadium.     Cupric  oxide  about  28%  to  32%. 

COIflVELLITE.  A  hydrous  sulpho-chlorate  of  copper,  carrying  72.3^ 
cupric  oxide. 

COPPER.  Cu.  Native  copper.  The  chemical  symbol  Cu  is  an  abbr^ — 
viation  of  cuprum,  the  Latin  word  for  copper.  The  metal,  native  or  refined ^ 
has  the  following  names  in  the  modem  languages :  kupfer  in  German ;  koppeir 
in  Swedish;  kobber  in  Norwegian;  cobre  in  Spanish  and  Portuguese;  cui\T-«^ 
in  French;  rame  in  Italian. 

Atomic  weight,  63.6.  Belongs  in  the  first  group  and  is  the  leader  o^ 
the  fifth  series  of  Mendeleef's  Periodic  System.  The  group  is  as  follows  - 
1.  hydrogen;  2.  lithium;  3.  sodium;  4.  potassium;  5.  copper;  6.  rubidiuiin>; 
7.  silver;  8.  caesium;  9.  unknown  (possibly  terbium,  atomic  weight  16(»  J 
10.  gold;  11.  unknown.  The  fifth  series,  of  which  copper  is  the  basic  leader, 
b  as  follows:  1,  copper;  2,  zinc;  3,  gallium;  4,  germanium;  5,  arsenic;  6, 
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aium;  7,  bronune.  The  three  metallic  elements  falling  between  series 
ur  and  five  in  Mendeleef s  table,  are  iron,  cobalt  and  nickel.  The  fre- 
lency  with  which  these  three  elements  are  found  associated  with  copper, 
id  the  ease  with  which  all  four  metals  replace  one  another  are  notable. 
le  general  resemblance  between  copper,  silver  and  gold,  which  form  as- 
nding  steps  in  the  same  group,  is  readily  apparent.  Mendeleef  s  Periodic 
rstem  may  not  prove  the  key  to  unlock  the  chemical  secrets  of  nature, 
it  it  may  be  compared  to  a  angle  tumbler  in  a  combination  lock,  which 
IS  been  nearly  set  in  its  proper  position  for  opening. 

System  of  crystallization,  isometric.  Tetrahexahedronal  forms  the 
toet  common,  with  much  twinning.  Crystals  often  show  cavernous  faces 
[id  occasionally  elevations.  Crystals  are  often  distorted  and  pass  gradu- 
lly  through  distortions  into  filiform  and  arborescent  forms.  Druses,  often 
f  considerable  size,  in  Lake  Superior  native  copper  mines,  notably  the 
entral  and  Phoenix  mines  in  Keweenaw  county,  afford  many  curious  crys- 
allixations,  filiform  and  arborescent.  Native  copper  also  occurs  massive,  . 
nd  in  granular  form,  and  in  laminse.  In  the  Lake  Superior  mines  the 
oetal  occurs  in  all  obser\'ed  forms  and  sizes;  in  lamellar  form,  from  micro- 
copic  flakes  up  to  sheets  of  immense  size  and  weight ;  in  crystals  of  greatly 
'ar>'ing  form  and  size ;  in  gndns  from  microscopic  size  to  considerable  nodules, 
ind  in  the  various  filiform  and  arborescent  shapes  in  druses.  The  finest 
Hirticles  are  grains  and  exceedingly  minute  flakes  occurring  in  an  upper 
andstone  of  the  Keweenawan  series,  while  the  largest  masses,  weighing 
ipwards'of  500  tons,  have  been  found  in  contact  and  fissure  veins  in  Kewee- 
law  and  Ontonagon  counties,  though  the  bulk  of  the  copper  produced  is 
lecurpd  from  the  stratified  igneous  and  sedimentary  beds  of  the  Keweenawan 
eries. 

Cleavage :  None.  Fracture :  Hackly.  Tenacity :  Second  only  to  that  of 
ron.  Perfectly  sectile.  Highly  ductile  and  malleable,  ranking  in  these 
)articulars  with  the  precious  me  tab.  Electrical  conductivity,  931,  as  coni- 
)arpd  with  1,000  for  silver,  which  possesses  the  most  perfect  electrical  con- 
luctivity  of  any  known  metal  or  alloy.  Conductivity  for  heat,  898,  as 
t)mpared  with  1,000  for  gold,  the  most  perfect  conductor  of  heat. 

Hardne^ss :  2.5  to  3.  Specific  gravity,  in  vacuo,  at  0  degrees  Centigrade 
equal  to  32°,  or  freezing  point  Fahrenheit),  when  chemically  pure  and  de- 
oid  of  porosity,  is  8.945.  Specific  gravity  of  ordinary  copper  of  commerce, 
lone  of  which  is  free  from  impurities,  varies  from  about  8.75  when  cast  to 
bout  8.95  when  rolled,  hammered  or  drawn,  the  exact  gravity  depending 
ipon  how  handled  and  extent  and  nature  of  impurities  present. 

Luster:  Metallic.  Color:  Copper-red.  Strtrak:  Copper-red,  metallic, 
liining.  Tarnishes  upon  exposure  of  air  to  brownish  red,  and  is  liable  to 
orm  a  coating  of  verdigris  or  oxide  upon  long  exposure  to  air.  Atmosphere 
iden  with  moisture  and  carbonic  acid  is  especially  favorable  for  the  forma- 
ion  of  verdigris. 

Fusibility :  Copper  is  fusible  at  approximately  2,000®  Fahrenheit,  or  a 
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trifle  less  thaii  1,100^  Centigrade.    Color,  when  fused,  searfpweo.    Copper 
becomes  volatile  under  the  high  temperature  of  the  electric  arc. 

Solubility :  Copper  is  soluble  in  nitric  acid,  aqua  regia,  and  strong  boiling 
sulphuric  acid,  also,  slowly,  in  dilute  hydrochloric  and  sulphuric  acids,  with 
admission  of  air.  When  in  solution  in  nitric  acid  will  deposit  metallic  copper 
on  iron  immersed  therein. 

Affinities :  Copper  has  a  greater  affinity  for  sulphur  than  for  any  other 
element.  Also  possesses  marked  affinities  for  arsenic,  antimony,  bismuth, 
oxygen  and  carbon  dioxide,  and  unites  with  many  other  elements. 

Alterations:  Native  copper  alters  on  exposure,  especially  in  damp  air, 
to  the  simpler  oxide  and  carbonate  ores,  such  as  cuprite,  malachite  and 
azurite,  and  occrjsionally,  in  time,  to  the  more  complex  ore  forms. 

Occurrence :  Native  copper  occurs,  usually  in  small  quantities,  in  most 
of  the  principal  copper-ore  producing  districts  of  the  world.  The  native  metal 
is  mined  upon  a  considerable  scale  only  in  Bolivia  and  Lake  Superior, 
U.  S.  A.  The  Lake  Superior  district  is  notable  for  produ(^ing  copper  from 
deposits  of  the  native  metal  almost  exclusively.  The  Lake  Superior  native 
copper  carrier  considerable  silver,  but  no  gold.  In  districts  outside  of  Lake 
Superior  and  Bolivia  the  metal  occurs  most  frequently  in  connection  with 
the  oxide  and  carbonate  ores,  and  occasionally  with  the  more  common  sul- 
phide ores. 

Impurities:  The  native  copper  frequently  contains  silver,  arsenic, 
bbmuth,  antimony,  zinc,  iron  and  mercury.  Commercial  copper,  refined 
from  ores,  may  contain  any  of  the  elements  already  named,  and  also  gold, 
lead,  selenium  and  tellurium,  the  latter  two  elements  in  very  minute  quan- 
tities. 

COPPER  GLANCE.    Chalcocite. 

COPPER  NICKEL.     Niccolite. 

COPPER  PITCHBLENDE.     A  ferruginous  chrysocolla. 

COPPITE.     A  tetrahedrite  earr>  ing  about  13%  of  iron. 

CORNWALLITE.     5CuO,  AsjOj,  3H,0.     Cupric  oxide  58.2%. 

COSALITE.  A  sulphide  of  lead  and  bismuth  in  which  lead  is  frequently 
displaced  by  copper  to  the  extent  of  1%  to  9%  and  silver  i%  to  16%. 

COVELLINE.     Covellite. 

COVELLITE.  Cupric  sulphide.  CuS.  Copper  66.4%.  An  alteratio? 
product  from  chalcocite  and  other  sulphide  copper  ores. 

CREDNERITE.     Cu,Mn40,.     Cupric    oxide    43%,    manganese    sesqv 
oxide  57%.     Monoclinic;  foliated  crystalline.     Cleavage:  Basal,  very  pc 
feet;  less  distinct  in  other  directions.     Hardness:  4.5.     Gravity:  4.9  to  5 
Luster:   Metallic.     Color:   Iron   black   to   steel   gray.     Streak:   BrownL 
black.     Soluble  in  hydrochloric  acid. 

CROOKESITE.     A      selenide      of     copper,      silver      and      thallii 
(Cu,  Tl,  Ag),Se,  carrying  44%   to  46.5%  copper,   1.5%  to  5%  silver 
16%  to  18.5%  thallium. 
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CUBANITB.  CuFesSf.  Copper  23.3%,  iron  41.3%,  sulphur  35.3%. 
Alao  carries  silica,  and  sometimes  small  percentages  of  lead  and  zinc. 

CUPRIC  OXIDE.  CuO.  Monoxide  of  copper.  One  atom  of  copper 
and  one  of  oxygen,  chemically  united. 

CUPRITE.  Cufi,  Copper  88.8%,  oxygen  11.2%.  Common  names: 
Octahedral  copper  ore;  red  glassy  copper  ore;  ruby  copper.  Isometric; 
conmionly  in  octahedrons;  also  massive,  granular;  sometimes  earthy.  Cleav- 
age: Interrupted.  Fracture:  Conchoidal.  Brittle.  Hardness:  3.5  to  4. 
Gravity :  5.85  to  6:15.  Luster:  Adamantine  to  earthy.  Color:  Light  to  dark 
red.  Streak:  Shining  brownish  red.  Subtransparent  to  subtranslucent. 
Soluble  in  concentrated  hydrochloric  acid.  Found  in  most  copper  districts, 
especially  near  surface. 

CUPROBISICUTITE.  Essentially  3Cu^,  4Bi,S„  in  which  silver  some- 
times partly  replaces  the  copper.  Carries  7%  to  16%  copper,  with  slight 
amounts  of  silver  and  iron,  and  occasionally  lead. 

CUFRODESCLOIZITE.  A  complex  hydrous  arseno-phospho-vanadate 
of  lead,  zinc,  copper,  iron  and  manganese.  Cupric  oxide  from  6.75%  to 
11.21%. 

CUPROPLUMBITE.  A  sulphide  of  lead  and  copper;  probably 
Cu^,PbS.    Carries  about  20%  copper.     From  Chile. 

CUPROSCHEELITE.  A  tungstate  of  copper  and  calcium,  canning 
silica.    Has  3%  to  7%  cupric  oxide. 

CUPROTUHGSTITE.  Tungstate  of  copper.  CUWO4.  Carries  about 
30%  cupric  oxide. 

CUPROUS  OXIDE.  Cu,0.  Two  atoms  of  copper  chemically  united 
with  one  atom  of  oxygen. 

C7AH0CHALCITE.    A  phosphoriferous  chrysocolla. 
CTAHOCHROITE.    CuSo^,  K,So4-|-6H20.    Hydrous  sulphate  of  copper 
M«l  potash.     Carries  about  18%  cupric  oxide. 

C7AH0TRICHITE.    Formula  perhaps   4Cu0,Al,0„So,-|-H,0.    A   hy- 
drous basic  sulphate  of  copper  and  aluminum.    Cupric  oxide  47%  to  50%. 
DARWrniTE.    Whitneyite. 

DELAFOSSTTE.  An  oxide  of  iron,  copper  and  aluminum,  carrying 
•bout  47.5%  monoxide  of  copper. 

DEMIDOVITE.    A  phosphoriferous  chr>socolla. 

DIHTDRITE.  5CuO,  P,04-I-2H,0.  Carries  about  55%  copper.  Mono- 
^^Hnic;  massive;  fibrous.  Cleavage:  Imperfect.  Fracture:  Conchoidal  to 
'"'even.  Brittle.  Hardness:  4.5  to  5.  Gra\ity:  4  to  4.4.  Luster:  Ada- 
*^tine.  Color:  Dark  emerald  green.  Streak:  Pale  emerald  green.  Trans- 
*^nt.    Soluble  in  nitric  acid.     Occurrence:  Germany  and  the  Urals. 

DIOPTASE.  HjCuSiO,  or  (CuO,  SiO„  H,0).  Cupric  oxide  50.4%, 
silica  38.2%,  water  11.4%.  Common  names:  Emerald  copper;  emerald 
*^^hite.     Rhombohedral ;    tetartohedral ;    also    massive.     Cleavage :  Per- 
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feet.  FwM^ture:  Conchoidal  to  uneven.  Brittle.  Hardness:  5.  Gravity: 
3.28  to  3.35.  Luster:  Vitreous.  Color:  Emerald  green.  Streak:  Green. 
Transparent  to  sub  translucent.  Fusible  with  charcoal  and  soda.  Gela- 
tinizes with  hydrochloric  acid.     Occurrence :  Siberia,  Hungary',  Arizona,  etc. 

DOGNACSKAITE.  A  sulphide  of  bismuth  and  copper,  carrying  about 
12%  copper.     From  Hungary. 

DOLEROPHAiaXE.  A  basic  sulphate  of  copper,  probably  2CuO,  SO„ 
with  62.27%  to  65.2%  cupric  oxide.  A  sublimation  product  from  the  labora- 
tory' of  Vesu\ius. 

DOMEYKITE.  Cu,As.  Common  name:  Arsenical  copper.  Carries 
71.7%  copper,  28.3%  arsenic.  Reniform  and  botryoidal;  cJso  massive. 
Fracture:  Uneven.  Hardness:  3  to  3.5.  Gravity:  7.2  to  7.75.  Luster: 
Metallic.  Color:  Tin  white  to  steel  gray,  with  iridescent  tarnish.  Occur- 
rence: Lake  Superior,  Chile,  Mexico  and  Saxony. 

EHLITE.  5CuO,  P,05+3HaO.  Carries  about  53%  copper.  Qosely 
related  chemically  and  in  physical  characteristics  to  pseudomalachite  and 
dihydrite. 

EMERALD  COPPER.    Dioptase. 

EMPLECTITE.  Cu,S,  Bi^,.  Carries  bismuth  62%,  copper  19%, 
sulphur  19%,  with  occasional  silver,  iron,  lead,  and  silica,  also  traces  of 
tellurium. 

ENARGITE.  Cu^S4.  Copper  48.3%,  arsenic  19.1%,  sulphur  32.6%. 
Orthorhombic.  Small  crystals,  also  massive;  granular  and  columnar. 
Cleavage:  Perfect  to  indistinct.  Fracture:  Uneven.  Brittle.  Hardness: 
3.  Gravity:  4.45.  Luster:  Metallic.  Color  and  Streak:  Grayish  black  to 
iron  black.  Opaque.  Fuses  on  charcoal.  Soluble  in  aqua  regia.  Occur- 
rence: South  America,  Mexico,  Luzon  in  the  Phillipine  Islands,  also  several 
American  states. 

EPIGENITE.  Chemical  formula  uncertain.  A  sulpho-arsenide  of 
copper  and  iron.  Constituent*  by  weight,  about:  Copper  41%,  iron  15%, 
arsenic  12%,  sulphur  32%.  Orthorhombic.  In  short  prisms,  resembling 
arsenopyrite.  Fracture:  Uneven.  Hardness:  3.5.  Lustor:  Metallic.  Color: 
Steel  gray.  Streak:  Black.  Soluble  in  nitric  acid.  Occurrence:  Wittichen 
in  Baden,  Germany. 

ERINITE.  SC^uO,  AsjOj,  2H,0.  Carries  about  47.8%  copper.  Ma- 
millated  concentric  crystalline  groups ;  fibrous  and  rough.  Brittle.  Hard- 
ness: 4.5  to  5.  Gra\ity:  4.04.  Luster:  Slightly  resinous.  Color:  Emerald 
green.  Streak:  Grass  green.  Subtranslucent  to  opaque.  Soluble  in  nitric 
acid.     Occurrence:  Cornwall  and  Utah. 

ERUBESCITE.     Bomite. 

ERYTHROCALCITE.  CuCl,-H2H,0.  Deliquesces  on  exposure.  From 
crater  of  Vesuvius. 
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EUCAIRITE.  A  selenide  of  copper  and  silver.  Cu^Se,  Ag^Se.  Copper 
25.3%,  silver  43.1%,  selenium  31.6%. 

EUCHROTTE.  A  complex  hydrous  arsenate  of  copper,  carrying  47.1% 
cupric  oxide. 

FAHLERZ.    Tetrahedrite.    Gray  copper  ore. 

FAHLORE.    Tetrahedrite.  ^ 

FAMATmiTE.  Cu,SbS4,  arsenic  occasionally  replacing  the  antimony. 
Copper  43.3%,  antimony  27.4%,  sulphur  29.3%.  Orthorhombic ;  Isomor- 
phoufl  with  enargite;  also  massive.  Fracture:  Uneven.  Brittle.  Hard- 
ness: 3.5.  Gravity:  4.57.  Gray  with  copper-red  tinge.  Streak:  Black. 
Opaque.  Fusible  on  charcoal.  Decrepitates  in  closed  tube.  Occurrence: 
Cerro  de  Pasco,  Peru. 

FIELDITE.  A  stibio-arsenate  of  copper,  having  about  37%  copper, 
7%  xinc,  1.2%  iron  and  traces  of  gold  and  silver. 

FOOTEITE.  Formula  probably  8Cu(0H)„  C  uCl,+4H,0.  A  hydrous 
chloride  of  copper. 

FOURllEnTE.  Probably  a  mechanical  admixture  of  galena  and 
tetrahedrite. 

FREDERICITE.  A  tennantite  carrying  about  6%  iron,  3.4%  tin, 
2.9%  silver  and  3.4%  lead. 

FREIBERGITE.  A  tetrahedrite  carr^'ing  26%  to  31%  silver,  as  well 
as  small  quantities  of  iron  and  zinc. 

FRIGIDITE.     A  tetrahedrite  carrying  about  8%  nickel  and  13%  iron. 

GERHARDTITE.  A  basic  cupric  nitrate.  iCxiO.  XjOj,  SH^O.  Con- 
iJiiiw  66.2%  cupric  oxide,  22.5%  nitrogen  pentoxide,  and  11.3%  water. 

GERMAN  SILVER.     An  fAlloy  of   about  5  parts   copper,  2  parts  zinc 
and  one  part  nickel. 
^LASBACHITE.    Zorgite. 

GRUENAUITE.  A  supposedly  impure  polydiniite  (nickel  sulphide) 
*^*'rying  11.5%  copper,  also  bismuth,  iron,  cobalt  and  lead. 

GUEJARITE.  Cu^,  2Sb^j.  Carries  about  15.5%  copper,  .'>8.5% 
^'Jtimony  and  25%  ?ulphur.     From  Andalusia,  Spain,   found  with  siderit*'. 

HElfWOODITE.  A  phospho-arsejiate  of  copper,  with  occas  onal  alum- 
^f^Urn  and  iron.     About  7%  cupric  oxide. 

HERMESITE.     A  tetrahedrite  carrying  mercur>'. 

HERRENGRUlfDITE.  CaO,  4Cu0,  2SO,+6H,0.  Carries  50%  to  54% 
^^pric  oxide. 

HOMICHLIlflTE.  Apparently  a  chalcopyrite  partly  altered  to  bomitp. 
^-arries  about  44%  copper  and  26%  iron. 

HORSFORDITE.  An  antimonide  of  copper,  probably  Cu^b.  Carries 
^*^ut  73%  copper,  27%  antimony.  Massive.  Fracture:  Uneven.  Brittle, 
^•nbess:  4  to  5.     Gravity:  8.8.     Luster:  Metallic.     Color:  Silver  white. 


38  THE  COPPER  HANDBOOK. 

tarnishing  easily.  Opaque.  Occurrence:  In  large  deposits  near  Mitylene, 
Asia  Minor. 

HYDROCIAIflTE.  Cupric  sulphate.  CuSO*.  A  rare  sulphate  from 
Vesuvius.     Effloresces  in  the  air. 

INDIGO  COPPER.    Covellite. 

JALPAITE.     Probably  3Ag^,  Cu,S,  giving  about  13%  copper. 

JOHANNITE.  \  hydrous  sulphate  of  uranium  and  copper,  of  uncertain 
formula,  carrying  about  6%  cupric  oxide,  and  67%  to  68%  uranic  trioxide. 

JULIANITE.  A  tetrahedrite-tennantite  carrying  less  than  1%  each  of 
silver  and  iron,  with  about  52%  of  copper. 

KEWEENAWITE.  (CuNiCo)jAs.  Carries  39%  to  54%  copper,  9.7% 
to  20%  nickel,  0.9%  cobalt.  An  arsenide  of  copper,  nickel  and  cobalt,  of 
the  mohawkite  family.  No  crystals  are  known.  Cleavage :  Subconchoidal. 
Fracture:  Uneven.  Tenacity:  Slight.  Hardness:  4.  Gravity:  7.7.  Lus- 
ter: Metallic.  Opaque.  C'olor:  Pale  red,  tarnishing  to  darker  red.  Solu- 
ble in  nitric  acid.  Occurrence:  In  the  Mohawk  mine,  Kewe^haw  county, 
Michigan.     Uses:  Is  smelted,  in  conjunction  with  mohawkite. 

KLAPROTHOLITE.  3Cu,S,  2Bi,S,.  Carries  24%  to  29%  copper  and 
51.5%  to  54%  bismuth  with  1%  to  1.7%  iron. 

KROEHKKITE.  CUS04,  NaSo4  -h  ,2H,0.  A  hydrous  sulphate  of  copper 
and  sodium.     Carries  about  47%  cupric  oxide. 

LANGITE.  A  basic  sulphate  of  copper.  4CuO,  SO,,  4H,0.  Carries 
about  17%  cupric  oxide. 

LAMPADITE.    Cupreous  manganese  containing  4%  to  18%  cupric  oxide. 

LAVENDULAN.  A  hydrous  arsenate  of  copper,  cobalt  and  nickel.  Con- 
stituents by  weight :  About  32%  copper,  2.5%  CoO,  1 .35%  NiO.  Amorphous. 
Fracture:  Conchoidal.  Hardness:  2.5  to  3.  Gravity:  3.01.  Luster:  Greasy 
to  vitreous.  Color:  Lavender  blue.  Streak:  Pale  lavender  blue.  Translu- 
cent.    Soluble  in  warm  hydrochloric  acid.     Occurrence:  Saxony  and  CRile. 

LAXMAKNITE.     Phosphochromite. 

LEPIDOPHARITE.  A  cupreous  manganese  oxide  of  fibrous  and  scaly 
form,  from  Thuringia. 

LETTSOMITE.     Cyanotrichite. 

LEUCOCHALCITE.  A  hydrous  arsenate  of  copper.  In  slender  needle 
crystals.     Color:  Greenish  white.     Cupric  oxide  47.2%. 

LIBETHENITE.     4CuO,  P^Oj,  H,0.     Carries  about  53%  copper.     Com-' 
mon  name :  Phosphate  of  copper.     Orthorhombic.     Fracture :  Subconchoidal 
to  uneven.     Brittle.     Hardness:  4.     Gravity:  3.6  to  3.8.     Luster:  Resinous. 
Color  and  Streak:  Olive  green.     Subtranslucent.     Soluble  in  nitric  acid. 
Occurrence:  Hungary,   Germany,   Russia,   Bolivia,   Chile,   Cornwall. 

LIME-MALACHITE.  A  hydrous  carbonate  of  copper  with  carbonate 
and  sulphate  of  calcium. 
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LUfARITE.  A  basic  sulphate  of  copper  and  lead,  PbO,  CuO,  S0„  H,0. 
contains  about  17%  to  20%  cupric  oxide. 

LUIDACKERITE.  A  complex  hydrous  sulpho-arsenate  of  copper, 
nickel  and  iron;   cupric  oxide  36.34%,  nickel  monoxide  16.15%. 

LIHIIAEITE.  A  sulphide  of  cobalt  in  which  cobalt  is  sometimes  par- 
tially replaced  by  nickel,  copper  and  iron,  to  extent  of  1%  to  42%  nickel, 
2%  to  6%  iron  and  1%  to  8%  copper. 

LntCONITE.  Octahedral  arsenate  of  copper.  Probably  18CuO,  4A1,0, 
5As30,+55H,0.  Carries  about  28.5%  copper.  Monoclinic;  rarely  granu- 
lar. Cleavage:  Subconchoidal.  Imperfectly  sectile.  Hardness:  2  to  2.5. 
Gravity:  2.88  to  2.98.  Luster:  Vitreous.  Color  and  Streak:  Sky  blue  to 
verdigris  green.     Soluble  in  nitric  acid.     Occurrence :  Cornwall  and  Hungary. 

LUZOHITE.  Apparently  a  dimorphous  form  of  enargite,  found  in  the 
island  of  Luson,  P.  I. 

LTELLITE.    An  impure  variety  of  iangite,  containing  g>'psum  and  iron. 

MALACHITE.  2C\iO,  C0,+2H,0.  Green  carbonate  of  copper,  the 
most  common  carbonate.  Monoclinic;  acicular  or  prisms.  Commonly 
massive  or  frequently  incrustive.  Sometimes  granular  or  earthy.  Frac- 
ture: Subconchoidal,  uneven.  Brittle.  Hardness:  3.5  to  4.  Gravity: 
3.9  to  4.03.  Luster  of  crystals,  adamantine  to  vitreous.  Color:  Bright 
green.  Streak:  Green.  Opaque  to  translucent.  Soluble  in  nitric  acid. 
Occurrence:  In  most  copper  districts.  Uses:  An  important  ore  of  copper 
in  certain  districts. 

MALINOWSKITE.  A  tetrahedrite  carr>'ing  13%  to  16%  lead,  also 
silver  and  zinc  in  small  percentages. 

MARCYLITE.  An  alteration  product  of  copper  sulphide,  consisting 
of  hydrated  oxides  and  sulphides  of  copper.  Found  in  Arkansas,  U.  S.  A., 
and  Peru. 

MATTRAMTTE.  A  vanadate  of  lead  and  copper  sometimes  carrying 
also  iron,  zinc,  manganese,  magnesium  and  calcium  oxides.  From  19% 
to  21%  cupric  oxide. 

MELACONTTE.    Tenorite. 

MELAHOCHALCITE.  Form:  Amorphous  or  cryptocrystalline.  Color: 
Jet  black,  coffee  brown  powder.  Luster:  Vitreous.  Hardness:  4.  Spe- 
cific gravity:  4.14.  Opacity:  The  fine  particles  are  translucent  under  high 
power  of  microscope,  light  passing  through  as  yellow-brown.  Chemical 
characters:  Heated  in  a  closed  tube  loses  water  and  carbon  dioxide  and 
powder  turns  from  coffee  brown  to  brown  black.  With  borax  gives  the 
sky  blue  color  of  copper.  With  salt  of  phosphorus  gives  a  skeleton  of  silica 
in  the  blue  glass.  Is  decomposed  by  hydrochloric  acid,  even  a  3%  solution 
of  acid  changing  a  fragment  into  a  white  silicious  mass  retaining  the  outlines 
of  the  original  fragment,  and  only  cupric  chloride  being  produced.  Com- 
position:  CuO,  76.88 ;  SiO„7.80;  CO,,  7.17;  HA  7.71;  MO,  .41;  FcO3,.07. 
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SiOj  and  CO,  replace  each  other  within  certain  limits.  From  this  fact  and 
the  behtt\'ior  of  the  mineral  under  dilute  hydj'ochloric  acid,  it  is  deduced  by 
Dr.  Geov  A.  Koenig,  who  identihed  I  he  mineral,  late  in  I9()2f  that  there  exists 
in  it  a  compound  orthoacid,  HifSi,^)!)^,  with  the  hydrogen  replaced  by 
copper.  Viewed  in  this  light  melanochiiJcite  repri?senU  the  basic  copper 
salt  of  the  ortho-silircMarhonir  aeid,  lh<'  figures  of  the  analysis  agreeing 
oloeely  with  the  fomiula  ( 'it.( Si ,(')(),,( 'u( HO)  „  Oecurrence  :  In  the  Calumet 
&  Arizona  mine,  Blsbee,  Arixona,  the  mineral  aJwayt*  surrounding  cuprite 
aa  a  black  band  and  being  overlaid  in  turn  by  green  copper  silical*.'  and  cop- 
per carbonate. 

MILANTERITE.  (FeCu)S04-h7H3().  A  sulphak'  of  iron  and  copper. 
in  which  thr  latter  has  partly  replaced  the  iron,  t-'arries  10%  to  16%  cupric 
oxide. 

IIIXITE.  A  hydrous  basic  arsenate  of  copper  and  bismuth,  of  doubtful 
formula.     Carries  about  44%  cupric  oxide, 

MOHAWKITE,  (CuNiro)j.\s.  An  arsenide  of  coppiT,  nickel  and  co- 
bait.  No  natural  crystals  ha^e  been  found,  but  artifieial  crystals,  hexagonal, 
have  been  produced  by  synthesis  by  Dr.  G.  A.  Koenig,  the  discoverer  of 
mohawkite.  Cunatituent^  by  weight:  topper,  63%  to  6!}%;  nickel,  3%  to 
7%;  cobalt,  0.5%  to  2%:  arsenic,  about  28%,  with  more  or  leaa  silver  re- 
placing copper.  Cleavage ;  Indi«tinct .  Fracture :  Uneven.  Tenacity :  Slight . 
Hardness:  4.  Gravity:  8.t)5.  Color:  Gray  on  fresh  fractures,  tarnishing 
to  purple  or  brassy  yellow.  Streak:  Gray.  Opaqiie.  Soluble  in  nitric 
acid.  Ck-currcnce:  In  a  fissure  vein,  in  considerable  quantities,  at  the  Mo- 
hawk mine,  Keweenaw  county,  Michigan. 

MOHAWK-WHITNEYITE.  Cu,As.  Carries  S3%  to  87%  copper,  la 
a  mere  name  of  convenience  for  an  intimate  blending  of  mohawkite  and 
Whitney ite,  or  kewt^enawite  and  whitneyite.  rather  than  the  name  of  a  dis- 
tinct mineral.  Blending  m  indistinguishable  to  the  eye,  but  is  deLcrmined 
chemically.  Malleable;  only  a  little  less  so  than  copper.  Cleavage:  None. 
Fracture:  Hackly.  Hardness:  About  5.  Gravity:  8.6.  Color:  Gray,  with 
yellow  tinge,  tarnishing  to  coffee  bro%vn.  Streak:  Gray.  Opaque.  tSoluble 
in  nitric  acid  with  small  residue  of  gray  powder.  Occurrence:  At  Mohawk 
mine,  Keweenaw  county,  Michigan. 

MOmrrAIlf  blue.     A^urite. 

MOinfTAIN  GREEN-     Malachite. 

MYSORIN.     An  impure  malachite  from  Mysore,  India. 

NAMAQUALITE.  A  hydrat^^d  oxide  of  copper,  aluminum,  manganese, 
calcium  and  silicon,  with  44.75%  cupric  oxide.  From  Namaqual&nd,  South 
Africa. 

IfAMTOKlTE,  CuCl.  .\  simple  chloride  of  copper.  Copper  84.1%, 
chlorine  35.9%.  iBomctrie ;  granular ;  massive.  Cleavage;  Cubic.  Fracture i 
i  tiuchoidal.  Hardness :  2  to  2.5.  Gra\  ity :  3.1L  Luster:  Adaauunt  inc.  Co]- 
orless  to  grayish  white.     Transparent  to  translucent.     Bolublt;  in  nitric  or 
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hydrochloric  acids  and  in  ammonia.  Gives  off  chlorine  when  struck  a  sharp 
blow.  Ox>'dise8  readily  on  exposure  to  atmosphere.  Occurrence:  Carmen 
Bajo  mine,  Chile. 

HOHLTTE.  A  frightfully  complex  niobate  of  zirconium,  uranium, 
yttrium,  erbium,  cerium,  iron,  calcium,  manganese  and  copper;  latter  leas 
than  1%.     From  a  feldspar  quarry  in  Nohl,  Sweden. 

OCTAHEDRAL  COPPER  ORE.    Cuprite. 

OUVEHTTE.  4CuO,  As,Oj,H,0.  Carries  about  44.8%  copper.  Com- 
mon name:  Olive  green  coppeit  ore.  Orthorhombic ;  cr}'stals  prismatic, 
acicular;  also  globular  and  granular.  Fracture:  Conchoidal  to  uneven. 
Brittle.  Hardness :  3.  Gravity :  4. 1  to  4.4 .  Luster :  Adamantine  to  vitreous. 
Color:  Olive  green  to  blackish  green.  Subtransparent  to  opaque.  Soluble 
in  nitric  acid. 

ORILETITE.  Probably  (Cu2Fe),(As,  Sb),.  A  stibio-domeykite  in 
which  iron  has  partly  replaced  copper;  found  in  Burmah. 

PARAMELACONTTE.  Apparently  a  duplex  oxide  of  copper,  assaying 
about  85%  cuprous  oxide  and  13%  cupric  oxide. 

PEACOCK  ORE.  Bomite.  Name  sometimes  applied  to  chalcopy rites 
showing  iridescent  tarnish. 

PELOCOHTTE.    A  variety  of  cupreous  manganese. 

PEHTLAHDITE.  a  sulphide  of  iron  and  nickel,  carr>'ing  var>'ing 
amounts  of  copper  in  small  percentages. 

PERCYLITE.  Chemical  formula  probably  PbCuO,H,a ,.  Copper  about 
17%.  Hardness:  2.5.  Color  and  Streak:  Sky  blue.  Occurrence :  South 
Africa,  Mexico,  Chile,  Bolivia. 

PHILLIPITE.  Formula  approximately  CuSo4,Fe^S0J,+0?H,O.  A 
hydrous  sulphate  of  copper  and  iron. 

PHILLIPSITE.    Bomite. 

PHOSPHOCHROMTTE.  A  phospho-chromate  of  copper  and  lead,  con- 
taining 4.57%  to.  7.36%  cupric  oxide. 

PILLARITE.    An  aluminous  chrysocolla. 

PIRITAS  FERROCOBRIZAS.     Spanish  for  iron-copper  sulphides. 

PISAHTTE.  (Fe,  Cu)S04+7H,0.  An  iron  sulphate  in  which  part  of 
the  iron  has  been  replaced  by  copper. 

PLUMBOCUPRITE.    Cuproplumbite. 

PLUSH  COPPER.    Cuprite. 

POLYBASITE.  A  sulphide  of  silver  and  antimony  in  which  copper  re- 
places part  of  the  silver. 

PRASINE.  '  A  varietal  form  of  ehlite,  carrying  arsenic,  silica  and 
alumina. 

PSEUDOLIBETHENITE.     A  hvdrous  libethenite. 
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PSEUDOMALACHTTE.  .6CuO,P,Oj+3H,0.  Carries  about  56.5% 
copper,  21.2%  phosphorous  pentoxide.  Color :  Dark  emerald  green.  Greatly 
resembles  dihydrite  in  chemical  composition  and  characteristics. 

PSITTACIlflTE.  A  phospho-arseno-vanadate  of  lead,  copper,  zinc 
and  iron,  with  occasional  cobalt.     About  16%  to  18%  cupric  oxide. 

PURPLE  COPPER  ORE.     Bomite. 

RABDIONITE.  A  hydrated  oxide  of  iron,  manganese,  aluminum,  cop- 
per and  cobalt,  with  about  14%  of  cupric  oxide. 

RED  GLASSY  COPPER  ORE.    Cuprite. 

REDRUTHITE.     Chalcocite. 

REGNOLITE.  Cu,As,S,,.  About  33%  copper,  also  silver,  iron,  fdne 
and  trace  of  lead.  Tetrahedrai  crystals.  Associated  ^ith  sandbeigerite, 
which  it  greatly  resembles.     Occurrence :  Cajaiiiarca,  Peru. 

REZBAiryiTE.  Cupriferous  cosalite.  A  sulphide  of  lead  and  bismuth, 
carrying  1.5%  to  4%  cupric  oxide,  with  some  silver  and  a  trace  of  zinc. 
Occiurence :  Rezbanya,  Hungary . 

RIONITE.  A  varietal  form  of  tennantite,  carrying  antimony,  bismuth, 
iron,  silver  and  cobalt. 

RUBY-COPPER.    Cuprite. 

RICKARDITE.  A  telluride  of  copper.  CU4,  Te^  Probably  one  mole- 
cule of  cuprous  telluride  and  two  molecules  of  cupric  telluride,  C\i,Te  2CuTe. 
Constituents  by  weight:  Copper,  40.51%;  tellurium,  59.49%.  Ifassive. 
Fracture :  Irregular.  Hardness :  About  3.5.  Gravity :  7.54.  Color:  Brilliant 
purple,  rivalling  bomite  tarnish,  even  on  a  fresh  fracture,  and  showing  deep 
color  when  pulverized.  Fusible:  On  charcoal.  Soluble:  In  nitric  acid. 
Occurrence :  Good  Hope  mine,  Vulcan,  Colo.,  in  vein  of  pyrite  carrying  native 
sulphur  and  native  t^^Uurium,  rickardite  occurring  as  lense-shaped  masses 
rath(*r  intimaU^ly  associat<>d  with  masses  of  native  tellurium,  latter  being  of 
imusual  Hiz(»,  sometim(»8  nearly  3  inches.  Identified  late  in  1902  by  W.  E. 
Ford.  Is  the  first  telluride  of  copper  discovered,  and  shows  an  interesting 
resemblance  to  the  selenide  of  copper. 

SANDBERGERITE.  A  tennantite-tetrahedrite  carrying  about  2.4% 
iron,  7%  to  8%  zinc  and  3%  lead. 

SCHWARTZITE.  A  tctrahedritc  carrying  15%  to  17%  mercury,  ^^itk 
small  percentages  of  iron  and  zinc. 

SERPIERITE.  A  basic  hydrous  sulphate  of  zinc,  chemical  formula  un- 
certain, carrying  a  small  percentage  of  copper. 

SIEGENITE.  The  nickeliferous  variety  of  linnaeite,  sometimes  carrying 
small  percentages  of  copper. 

SMALTITE.  Empirically  CoAs,,  but  always  found  to  carry  iron,  nickel 
and  copper  as  well  as  cobalt.  See  chloanthite  for  further  reference  to  diar- 
senides  and  arsenides  of  copper  and  associated  metals. 
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SOMBRVILLITE.  CuSiO„  4H2O.  Same  as  chrysocolla  except  carry- 
ing double  the  water. 

SPANGOLITE.  A  highly  basic  sulphate  of  aluminum  and  copper. 
Cu^  AlClSOn,  9H,0.    Carries  about  69.5%  cupric  oxide. 

SPANIOLITE.    A  tetrahedrite  carrying  mercury. 

SPEISS.     An  alloy  of  copper  with  arsenic. 

STANNITE.  Perhaps  Cu,S,FeS,SnS,  in  which  the  iron  b  partly  re- 
placed by  zinc.  Carries  about  29%  copper,  25%  tin  and  23%  to  29%  sul- 
phur, with  iron  6%  to  13.5%  and  zinc  1.7%  to  9.7%. 

STIBIODOMEYKITE.  Cu,(A8Sb).  An  antimonial  domeykite.  No 
natural  crystals  have  been  found ;  artificial  crystals  made  by  Dr.  Koenig  are 
hexagonal.  Cleavage :  None.  Fracture :  Irregular  and  uneven.  Tenacity : 
Very  slight.  Brittle.  Hardness:  4.  Gravity:  8.1.  Luster:  Metallic. 
Color:  Gray,  with  yellow  tinge,  like  domeykite.  Streak: Gray.  Opaque. 
Soluble  in  nitric  acid, with  small  residue  of  gray  powder.  Occurrence:  At 
Mohawk  mine,  Keweenaw  county,  Michigan. 

STROMETERITE.  Sulphide  of  silver  and  copper  (Ag,  Cu),S,  carrying 
about  52%  silver  and  31%  to  34%  copper. 

STUEBELITE.  A  complex  silici-hydrochlorate  of  aluminum,  iron, 
manganese  and  copper,  found  on  the  island  of  Lipari,  Italy.  As  determined, 
carries  15.25%  cupric  oxide. 

STUDERITE.  A  varietal  form  of  tetrahedrite  carrying  arsenic,  iron, 
zinc,  silver,  lead  and  bismuth,  in  addition  to  the  antimony,  copper  and  sul- 
phur foimd  in  the  nominally  perfect  tetrahedrite. 

STYXOTYPITE.  3(Cu^g,Fe)S,  Sb^,.  Copper  28.3%,  antimony 
31.3%,  silver  8.1%,  iron  7.3%,  sulphur  25%.  Orthorhombic.  Fracture: 
Imperfectly  conchoidal.  Brittle.  Hardness:  3.  Gravity:  4.8.  Luster: 
Metallic.  Color:  Iron  black.  Streak:  Black.  Fusibility:  Decrepitates  and 
fuses  readily  on  charcoal.     Occurrence :  Copiapo,  Chile. 

SUB-OXIDE  OF  COPPER.    Cuprite. 

SYCHNODYMITE.  Essentially  (CuNiCo)48j.  A  compound  sulphide  of 
copper,  nickel  and  cobalt.  Carries  17%  to  19%  copper,  35%  to  36% 
cobalt  and  3.5%  to  6%  nickel. 

TAGILITE.  4CuO,  P^04+3H,0.  Carries  about  49%  copper.  Mono- 
clinic;  also  spheroidal  concretions  with  structure  fibrous  to  earthy.  Luster: 
Vitreous.  Color:  Verdigris  to  emerald  green.  Subtranslucent.  Soluble  in 
nitric  acid.     Occurrence:  Russia  and  Chile. 

TALLINGITE.  Cuj(OH)8Cl,+4H,0.  Copper  about  64%.  A  hydrated 
copper  cholride.  Sub-crystalline.  Hardness:  3.  Gravity:  Approximately 
3.5.     Color:  Greenish  blue.     Streak:  White.     Subtranslucent. 

TEmfAimTE.  Gray  copper  ore.  CugAs^S;.  Copper  57.5%,  arsenic 
17%,  sulphur  25%.  The  many  varietal  forms  of  this  mineral  are  brought 
about  by  the  replacement  of  copper  with  bismuth,  lead«  silver^  zinc,  iron. 
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mercury,  nickel,  cobalt,  tin  and  platinum.  Isometric;  tetrahedral,  also 
massive;  granular,  coarse  or  fine;  compact.  No  cleavage.  Fracture:  Sub- 
conchoidal.  Brittle.  Hardness:  3.5  to  4.5.  Gravity:  4.4  to  5.1.  Luster: 
Metallic.  Color  and  Streak :  Flint  gray  to  iron  black.  Opaque  to  subtrans- 
lucent  in  small  splinters.  Fusibility  and  Solubility:  Same  as  tetrahedrite. 
Occurrence :  At  many  points. 

TENORITE.  CuO.  Cuprous  oxide.  Common  names:  Black  copper; 
black  oxide  of  copper.  Copper  79.8%,  oxygen  20.2%.  Monoclinic;  earthy; 
massive,  pulverulent.  Fracture :  Conchoidal  to  uneven.  Hardness :  3  to  4. 
Gravity:  5.8  to  6.25.  Luster:  Metallic.  Color:  Steel  gray  in  flakes,  dull 
grayish-black  when  massive.  Soluble  in  nitric  and  hydrochloric  acids.  Oc- 
currence: Italy,  Tennessee,  Lake  Superior,  etc. 

TETRAHEDRITE.  Gray  copper  ore.  CugSb^y.  Greatly  variable, 
shading  into  tennantite.  Copper  52.1%,  antimony  24.8%,  sulphur  23.1%. 
This  mineral  b  of  protean  form,  frequently  having  a  part  of  its  copper 
replaced  by  iron,  silver,  mercury,  zinc,  lead,  cobalt,  nickel,  tin  and  platinum. 
Isometric;  tetrahedral;  also  massive;  granular,  coarse  to  fine;  compact. 
No  cleavage.  Fracture:  Subconchoidal  to  uneven.  Brittle.  Hardness: 
3.5  to  4.5.  Gravity:  4.4  to  5.1.  Luster:  Brilliant  metallic.  Color:  Rint 
gray  to  iron  black.  Streak:  Grayish  brown  to  cheny  red.  Opaque  in 
quantity:  occasionally  subtranslucent  (cherry-red)  in  very  thin  splinters. 
Fusible  on  charcoal.  Soluble  in  nitric  acid.  Occurrence:  Cornwall,  Ger- 
many, Peru,  Chile,  Bolivia,  Arizona,  Nevada,  etc. 

TILE  ORE.  A  mixture  of  atacamite  and  cuprite  with  hematite  and 
earthy  material. 

TORBERinTE.  CuO,  2U0„  PjOj,  8H,0.  Uranium  mica.  A  hydrous 
phosphate  of  copper  and  uranium,  frequently  carr>'ing  arsenic.  Carries 
8%  to  9%  cupric  oxide  and  59%  to  62%  uranic  oxide. 

TRICHALCITE.  Cu„  As,08-h5H,0.  Carries  about  34%  copper.  In 
radiated  groups,  columnar;  also  in  dendritic  forms.  Hardness:  2.5.  Lus- 
ter: Silky.  Color:  Verdigris  green.  Soluble  in  hydrochloric  acid.  Occur- 
rence: Turginski  mine,  Russia. 

TRIPPKEITE.     An  arsenite  of  copper.     ?CuO,  As,0,.     Found  m  druses. 

TURQUOISE.  A  gem  stone  (hydrous  phosphate  of  aluminum)  colored 
by  2%  to  8%  cupric  oxide. 

TYROLITE.     5CuO,As,05,9H,0.     Cupric  oxide  about  50%. 

UMANGITE.  A  selenide  of  copper,  fonnula  CujScj.  Carries  54%  to 
66%  copper. 

URANIUM  MICA.     Torbemite. 

URANOCHALCITE.  A  hydrous  sulphate  of  uranium  and  copper, 
formula  undetermined,  carrying  about  6%  to  7%  cupric  oxide. 

VALLERITE.  A  mineral  containing  copper,  sulphur,  iron,  alumina, 
magnesia  and  water.  Color  resembles  pyrrhotite.  Very  soft.  Occurrence: 
At  Nya  Kopparberg,  Sweden. 
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VARIEGATED  COPPER  ORE.    Bomite. 

VAUQUELINITE.     Phosphochromite. 

VELVET  COPPER  ORE.    Cyanotrichite. 

VENERITE.  A  hydrous  silicate  of  aluminum,  iron  (both  protoxide  and 
aesquioxide),  magnesium  and  copper.  As  determined  carries  about  15.25% 
cupric  oxide. 

VERDIGRIS.  Copper  carbonate.  Formed  from  the  metal  by  carbon 
dioxide  assisted  by  moisture  In  the  air. 

VESZELYITE.  A  hydrous  phospho-arsenate  of  copper  and  zinc.  Per- 
centage of  cupric  oxide  about  37.4%. 

VOLBORTHTTE.  A  hydrous  vanadate  of  copper,  barium  and  calcium. 
Cupric  oxide  about  38.4%. 

WARRDIGTONITE.    A  varietal  form  of  brochantite. 

WHITIIEYITE.  Cu»As.  About  85%  copper.  Massive;  crystaUine; 
granular.  Malleable.  Hardness:  3.5.  Gravity:  8.4  to  8.6.  Luster:  Sub- 
metallic.  Color:  Grayish  white,  tarnishing  to  bronze  or  brownish  black. 
Slightly  iridescent.  Opaque.  Soluble  in  nitric  acid.  Occurrence:  Hough- 
ton county,  Lake  Superior,  Sonora,  Mexico,  and  Chile. 

WIHKLERITE.  A  highly  complex  hydrated  carbo-oxy-araenate  of 
copper,  cobalt,  nickel  and  calcium,  from  Almeria,  Spain;  carrying  about 
15%  in  cupric  oxide. 

WOOD  COPPER.    Olivenite. 

WrmCHENITE.  CujBiS,.  Copper  38.4%,  bismuth  42.1%,  sulphur 
19.5%.  Orthorhombic,  massive  and  disseminated,  also  coarse  columnar. 
Fracture:  Conchoidal.  Hardness:  3.5.  Gravity:  5.  Color:  Steel  gray  to 
tin-white,  tarnishing  to  palv;  lead  gray.  Streak:  Black.  Decomposer 
easily  on  charcoal.  Soluble  in  nitric  or  hydrochloric  acids.  Occurrence: 
At  Wittichen,  Baden,  Germany. 

WOLFSBERGITE.     Chalcostibite. 

WOODWARDITE.  A  complex  sulphate  of  copper  and  aluminum, 
carr>'ing  47%  to  49%  cupric  oxide  and  13%  to  19%  aluminum  sesquioxide. 

YPOLEIME.  5CuO,  2P,04+5H,0.  A  hydrous  phosphate  of  copper 
of  the  pseudomalachite  series. 

ZEU5ERITE.  An  arsenate  of  copper  and  uranium  corresponding  to 
the  phosphate   torbcmite.     Carries  about   7.5%   cupric   oxide. 

ZnCKAZURITE.  A  mineral  from  the  Sierra  Almagrera,  Spain.  Es- 
sentially a  hydrous  sulphocarbonate  of  zinc  and  copper. 

ZINKENITE.  A  sulphide  of  lead  and  antimony  in  which  copper  or 
silver  sometimes  replaces  lead  to  a  trifling  extent. 

ZIPPEITE.  A  hydrous  sulphate  of  uranium  and  copper,  carrying 
about  5%  cupric  oxide. 

ZORGITE.  A  selenide  of  copper  and  lead,  formula  variable,  giving  4% 
to  1M%  copper  and  41%  to  60%  lead,  with  traces  of  silver,  iron  and  mercury. 
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CHAPTER    IV. 

Metallurgy' OF  Copper. 

Upon  this  topic  many  volumes  have  been  written,  all  of  more  or  less 
value,  some  few  dealing  with  the  entire  subject,  while  the  majority  treat 
of  a  portion  only.  It  is  manifestly  impossible  to  thoroughly  cover  the  entire 
meUdlurgy  of  copper  in  the  limits  of  a  single  chapter,  yet  I  have  attempted, 
conscientiously,  to  review  the  subject,  briefly  but  fairly,  giving  to  each  topic 
its  just  proportion  of  attention,  and  to  set  forth  in  this  chapter  a  very  short 
but  connected  and  logical  account  of  the  principal  features  of  the  various 
processes  of  copper  reduction.  To  those  desirous  of  going  deeply  into  the 
matter  I  can  but  advise  careful  perusal  of  the  works  of  Peters,  Eissler, 
Douglas,  and  others  who  have  written  exhaustively  of  the  various  branches 
of  the  reduction  and  smelting  of  copper. 

The  metallurgy  of  copper  is  divisible  into  three  principal  groups;  these 
bieng  pyro-metallurgy,  hydro-metallurgy  and  electro-metallurgy — the  three 
kingdoms  of  fire,  water  and  electricity.  All  are  more  or  less  closely  related 
and  interdependent.  Copper  secured  by  the  various  wet  processes  must 
be  refined  by  fire  or  electrolysis,  or  possibly  both.  The  production  of  com- 
mercial copper  by  heat  alone  is  possible,  and  fire  is  the  sole  element  used 
in  the  purification  of  the  native  copper  of  the  Lake  Superior  district.  Elec- 
trolysis refining  is  in  general  use  for  refining  crude  coppers  containing 
high  values  in  gold  and  silver,  and  for  freeing  the  metal  from  more  deleteri- 
ous elements. 

A  brief  glance  at  the  history  of  copper  production  may  not  be  out 
of  place.  The  smelting  of  copper  must  have  begun  at  an  early  date,  as 
copper  and  bronze  have  been  found  in  tombs  and  disinterred  cities  of  very 
great  age.  The  copper  must  have  been  smelted,  because  the  ancients  pos- 
sessed no  mines  of  the  native  metal.  The  process  of  smelting  was  never 
lost  and  was  handed  down  from  generation  to  generation,  from  Egyptian 
through  Roman  to  modem  times.  One  of  the  Swansea  smelters  dates  back 
from  the  Sixteenth  century  and  was  preceded  by  others  of  which  there 
is  little  or  no  record.  The  Welsh  and  English  were  the  first  to  engage  in 
copper  smelting  as  an  independent  industry',  the  practice  from  time  imme- 
morial having  been  to  smelt  the  ore  at  or  near  the  mines.  As  a  result  of  the 
establishment  of  independent  works  that  bought  ore  from  many  mines, 
the  Welsh  smelters  progressed  more  rapidly  in  metallurgical  knowledge 
than  their  competitors  and  gained  great  skill  in  handling  refractory  ores. 
^«  A  consequence  Swansea  became  the  seat  of  the  greatest  diversified  smelting 
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industry  on  the  globe,  and  the  location  of  the  city  being  favorable  for  the 
receipt  of  ore  and  matte  consigned  from  foreign  countries,  the  industry 
has  flourished  for  several  centuries,  but  of  late  years  has  declined  in  im- 
portance, owing  partly  to  the  tendency  toward  refining' ores  as  near  as  pos- 
sible to  the  mines,  which  is  but  a  recurrence  to  the  ancient  practice.  The 
decadence  of  the  Welsh  smelting  industry  has  also  been  aided,  beyond 
doubt,  by  the  arbitrary  restrictions  placed  on  shippers  until  very  recently. 

The  Swansea  smelters  at  the  height  of  their  prosperity  drove  hard  hsx- 
gains  with  producers.  For  a  ton,  21  hundredweights  were  demanded,  and 
received.  An  allowance  of  3^  pounds  on  3  hundredweights  was  exacted 
for  **  draftiige."  Allowances  were  also  claimed  for  moisture.  No  new 
smelters  have  been  built  at  Swansea  since  1867,  though  perhaps  75  per  cent, 
of  the  world's  copper  output  was  smelted  there  at  a  period  about  the  middle 
of  the  Nineteenth  century.  The  Welsh  port  still  continues  as  the  most  im- 
portant independent  smelting  point  of  the  world,  but,  for  the  reason  that 
the  reduction  of  ores  can  now  be  accomplished  more  cheaply  near  the  mines 
in  most  cases,  can  never  regain  its  lost  prestige  in  the  copper  trade. 

The  first  smelters  in  the  United  States  were  probably  primitive  affairs, 
of  small  capacity,  built  late  in  the  Eighteenth  century,  but  the  first  American 
smelter  of  which  there  is  an  authenitc  record  was  blown  in  at  Taineston, 
Blaine,  in  1836.  The  first  successful  American  smelter  was  built  at  Balti- 
more in  1845,  and  became  the  nucleus  of  what  is  now  one  of  the  most  im- 
portant metallurgical  plants  of  the  United  States.  A  year  or  two  later  a 
anall  smelter  was  built  at  New  Haven,  and  from  this  primitive  plant  dates 
the  great  copper  and  brass  manfacturing  industry  of  the  Naugatuck  Valley 
of  Connecticut.  At  about  the  same  period  a  smelter  was  erected  at  Bergen 
Point,  New  Jersey,  the  precursor  of  the  present  vast  works  at  Perth  Amboy 
and  other  points  on  the  Jersey  shore.  A  smelter  was  erected  at  Pittsburg 
in  1848,  and  about  1850,  smelting  plants  were  built  at  Cleveland,  Detroit, 
and  Hancock.  Smelters  were  built  at  Ducktown,  Tennessee,  in  1854,  and 
since  that  time  the  process  of  the  copper  smelting  industry  in  the  United 
States  has  been  steady. 

In  Europe  there  were  copper  smelters  at  very  early  periods  in  Germany, 
Sweden,  Austria  and  elsewhere.  At  the  beginning  of  the  Eighteenth  century 
in  addition  to  an  already  extensive  copper  industry  in  Wales,  there  were 
smelters  at  two  points  in  Cornwall,  also  in  Yorkshire,  Lancashire  and  Staf- 
fordshire, the  last  named  works  remaining  in  operation  until  1890.  There 
were  also  smelters  near  the  principal  mining  centers  of  Germany,  Austria, 
Hungary,  Sweden,  Norway,  Italy,  France  and  Russia,  while  in  Japan  and 
China  primitive  smelting  operations  were  carried  on  at  a  number  of  points, 
and  it  is  certain,  though  lacking  detailed  accounts,  that  copper  was  being 
mined  and  smelted,  in  a  small  way,  in  India,  Persia,  and  other  partially 
civilized  countries.  Copper  was  also  secured  to  some  small  extent  from  the 
refining  of  the  cupriferous  silver  ores  of  Bolivia,  .Chile  and  Mexico. 

With  the  opening  of  many  new  mines  during  the  fourth  and  fifth  dec- 
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adcfl  of  the  Nineteenth  eentuty,  when  Lake  Superior,  Chile,  South  Africa 
and  Australia  became  prominent  as  pixxlucers;  smelters,  usually  of  crude 
pattern,  were  built  at  and  near  the  mine^,  in  many  of  the  newer  districts. 
The  smelling;  of  eop4>er  has  now  iM'Come  a  world-wide  industry^  and  few 
of  the  leading  eopper  prodtieing  countries  are  without  large  and  well-managed 
workx.  The  margin  of  jffofit  is  now  so  Hiiiall,  and  the  eost  of  tran^iportation 
so  great,  that  the  hirger  ]>r(Klu€ers  are  forri^d  to  prt»duce  at  least  the  cnider 
ffirms  of  copper,  rarigitig  from  nmttc*  to  hlister  copper,  at  the  miue»,  or  near 
them. 

Before  treating  of  thv  various  wmellhig  pn)cei^i<es,  reference  may  be 
made  to  the  impurities  found  iii  copper,  with  whirli  the  smelter  mu^t  con- 
tend in  his  efforts*  to  secure  a  product  of  good  commercial  quality.  I'hese  im- 
purities vary  greatly  in  number  and  extent,  in  the  ore*  of  various  districts. 

Bismuth  is  the  wtirj^t  enemy  of  copper,  and  it^  most  iuj^^idtous  foe.  It 
is  eliminated  with  difficulty,  and  one- fiftieth  i>f  one  per  cent,  will  cause  red- 
shortness,  while  one-twentielh  of  one  jKir  cent,  will  cause  cold-short ucss. 
Bismuthiferous  ore.s  of  copper  are  rarely  smelted,  except  when  carrv'ing 
lai7?e  quantities  of  sih'er,  but  Irisituith  is  frequently  found  in  ores  where 
it  apparently  has  no  business  appearing. 

Arsenic,  like  iron,  is  found  in  nearly  all  hnmds  of  commercial  copper 
It  slightly  diminishes  electrical  conductivity,  but  under  one  per  ct^nt.  doe& 
not  seem  to  affect  ductility. 

Lead,  next  tc»  bismuth  and  arsenic,  is  the  w*orst  impurity  in  copper. 
One-half  «if  one  per  cent,  will  make  the  metal  cold-short,  and  one  per  cent, 
will  ruin  copper  for  all  purposes  except  casting,  for  which  use  the  lead  is 
a  positi^  e  advantage,  as  it  prevents  the  porosity  so  frequently  found  in  cast 
copper. 

Antimony,  like  iron  and  arsenic,  exists  in  nii»st  commercial  copper, 
biit  is  usually  found  in  small  percentage:^.  It  lowers  electrical  conductivity, 
but  under  one-half  per  cent,  does  not  seem  to  affect  ductiht3% 

Sulphur,  frequently  found  in  excess  in  ptwrrly  r«* fined  copper,  reduces 
conductivity  and  ducfility  when  present  to  the  extent  of  one-fourth  per 
eeni.^  and  one-half  per  cent,  cause.s  c-old-shortness. 

Zinc  fonns  an  alloy  with  copper,  and  in  eonsideral>le  quantities  lessens 
ductility,  but  doe-s  not  greatly  affect  electrical  conductivity.  Zinc  is  greatly 
disliked  l\v  c*opfK'r  smelters,  and  a  penalty  is  charged  for  smelting  ores  high 
in  this  element.  Many  otherwise  promising  copper  deposits  are  un worked 
because  of  the  excess  of  ginc,  which  is  ehminaled  with  difficulty.  In  this 
connection  attention  is  directed  to  the  successful  work  l>eing  done  at  the 
Pride  of  the  West  mine,  in  .\rizona,  where  copper  and  zinc  ores  are  secured 
separately  \\y  sucee.ssive  concentrations. 

Tin,  in  small  quantities,  does  no  particular  damage^  but  mat^erially 
lessens  ductility  when  present  to  the  extent  of  one  per  cent,  or  more. 

Iron  is  found  in  practically  all  copper,  except  that  which  is  chemically 
pure,  in  quantities  ranging  from  a  trace  up  to  appreciable  percentages.     It 
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•eems  to  form  an  alloy  with  the  copper,  and  while  reducing  conductivity 
does  not  injure  the  copper  otherwise,  unless  existing  in  unusual  quantities. 

Nickel,  in  small  percentages,  is  a  common  impurity.  It  has  apparently 
about  the  same  effect  as  iron,  to  which  it  is  related,  and  beyond  a  slight  reduc- 
tion in  conductivity  has  no  apparent  bad  effect. 

Silicon,  even  in  fractional  percentages,  causes  a  marked  decrease  in 
electrical  conductivity,  but  up  to  2  per  cent,  does  not  affect  ductility.  Three 
per  cent,  causes  brittleness,  and  above  5  per  cent,  the  metal  is  rendered 
too  brittle  for  any  ordinary  use. 

Phosphorus,  in  the  minute  quantities  usually  found  in  copper,  has  no 
particularly  bad  effect,  but  one-half  of  one  per  cent,  will  cause  red-shortness. 

Tellurium,  even  in  minute  quantities,  produces  red-shortness  and  cold- 
■hortnen,  though  not  greatly  affecting  conductivity  or  ductility. 

Carbon,  in  the  form  of  carbon  dioxide,  may  be  absorbed  by  copper  at 
a  critical  pitch  of  th6  metal,  and  produces  porosity,  though  apparently 
having  no  other  effect.  This,  or  other  gases,  absorbed  by  the  copper  when 
in  a  molten  state,  are  let  out  as  the  metal  sets,  thus  producing  a  more  or 
leas  porous  structure. 

A  peculiar  feature  of  cuprous  oxide  is  that  it  will  melt,  at  red  heat, 
without  decomposition,  and  frequently  becomes  a  component  of  the  refined 
metal.  Cuprie  oxide,  in  small  quantities,  has  no  apparent  effect  on  the 
metal,  but  in  quantities  of  one-half  per  cent,  or  more  lowers  ductility,  though 
not  injuring  the  metal  in  other  respects,  even  if  present  in  quantities  up  to 
ten  per  cent. 

In  the  various  processes  of  smelting,  a  variety  of  semi-metallic  com- 
pounds are  formed  before  the  metal  itself  is  produced.  The  first  product 
of  fu.sion  is  kno^Ti  as  matte,  or  rcgulus.  It  i.s  difficult  to  define  copper  matte, 
because  it  may  contain  greatly  varying  proportions  of  any  of  its  elements, 
and  a  considerable  variety  of  elements,  of  which  copper  and  sulphur  are 
necessar\',  while  iron,  arsenic,  and  a  long  list  of  impurities,  valuable  and 
damaging,  are  found  in  greater  or  less  number  and  percentages  in  various 
mattes.  Matte  may  contain  as  little  as  15  per  cent,  of  copper,  or  as  much 
as  70  per  cent.,  though  usually  ranging  from  25  or  30  per  cent,  in  the  lower 
grades  up  to  50  or  55  per  cent,  in  the  higher.  The  tendency  of  modem 
practice  is  away  from  the  old  plan  of  blowing  up  the  matte  to  blister  copper 
by  easy  stages.  In  the  most  modem  plants  the  matte  is  blown  up  to  blister 
copper  in  two  or  three  fusions  from  the  calcined  ore.  Copper  matte  is 
variously  considered  as  an  alloy,  a  chemical  compound,  or  a  mechanical 
mixture.  It  is  obviously  a  semi-metallic  product,  povssessing  certain  of  the 
characteristics  of  metal,  such  as  malleability,  which  is  quite  marked  in  the 
case  of  some  high-grade  mattes. 

Blue  metal  is  a  high-grade  matte,  carrying  60  to  65  per  cent,  copper. 
White  metal  is  a  matte  running  70  to  75  per  cent,  copper,  and  pimple  metal 
carrieij  80  to  85  per  cent,  copper.  Black  copper  is  impure  metallic  copper 
carrj-ing  1  to  5  per  cent,   bulphur,   besides  sundry  metals   and   metalloids 
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as  impurities.  The  name  comes  from  the  oxidization  of  the  surface  to  a 
dull  black.  Blister  copper  is  the  highest  grade  of  unrefined  metal,  canying 
96  to  99.5  per  cent,  copper,  with  one  per  cent,  or  less  of  sulphur,  besides 
varying  impurities.  Its  name  comes  from  the  blebs  or  vesicles  in  which 
the  bubbles  of  gas  from  sulphur  and  other  volatile  elements  are  retained, 
as  the  copper  hardens.  Bhster  copper  looks  well,  and  is  suitable  for  many 
uses,  but  is  nearly  always  red-short,  though  not  cold-short.  It  naturally 
varies  considerably,  the  purer  grades  being  practically  a  good  quality  com- 
mercial copper. 

Cement  copper  is  a  reddish  precipitate,  composed  of  metallic  copper 
and  sundry  impurities,  requiring  reduction  and  refining  before  use,  being 
usually  brought  to  blister  copper,  then  refined.  Copper  botton^s  are  alloys 
of  metallic  copper  and  metals  existing  in  the  matte  as  impurities,  formed 
in  matting.  Their  formation  leaves  the  matte  purer,  and  the  bottoms  are 
resmelted  and   refined. 

Finished  copper  is  put  out  under  many  different  names  and  brands. 
The  principal  English  brands  are  "  best  selected,"  for  brass  foundries;  "  tou^ 
copper,"  for  wire  and  sheets,  and  "tile,"  which  is  brittle,  and  suited  for 
castings  only.  "G.  M.  B."  means  **good  merchantable  brands,"  and  is 
sometimes  stretched  and  sometimes  contracted  in  meaning,  according  to 
whether  buyers  or  sellers  hold  the  whip-hand.  "Chile  bars,"  are  bars  of 
blister  copper  from  Chilean  smelters,  ranging  from  95  to  99  per  cent,  pure, 
and  are  refined  before  use.  The  principal  American  grades  are  "Lake," 
a  very  tough  and  ductile  copper  from  the  Lake  Superior  native  copper  mines; 
"electrolytic,"  produced  by  electrolysis  from  blister  copper;  "standard," 
which  means  almost  anything  that  is  neither  very  good  nor  very  bad,  and 
"casting,"  which,  as  its  name  implies,  is  suitable  for  castings  only.  The 
metal  is  turned  out  in  a  variety  of  forms,  as  ingots,  molds,  cakes,  wire-bars, 
anode  bars,  etc.,  according  to  the  particular  use  for  which  the  copper  is  des- 
tined. 

As  most  copper  ores  occur  disseminated  through  gangue-rock,  the  first 
process  of  conversion  into  metal  is  one.  of  concentration.     By  crushing 
the  disseminated  ore  and  worthless  gangue,  the  ore,  by  reason  of  its  greater 
specific  gravity,  can  be  separated  from  the  gangue  to  a  considerable  extent. 
There  are  many  variations,  ac<;ording  to  local  conditions,  but  in  the  main, 
the  process  of  concentration  is  identical.    The  heavy  ore  is  first  reduced, 
to  smaller  size,  then  concentrated  by  gravity,  with  the  aid  of  water  and  jig — 
ging.     Hand-picking  is  sometimes  re-sorted  to,  and  there  is  a,  dry  procesas 
concentrator,  in  which  air  is  used  instead  of  water,  this  being  suitable  for  dis~ 
tricts  where  water  is  scarce  and  expensive.     The  first  crushing  is  usually 
done  with  jaw-crushers.     Gyratory  crushers  are  sometimes  used,  and  give 
good  work,  copper  ores  not  being  so  liable  to  sliming  as  softer  ores,  such  as 
galena.     The  next  process  of  reduction  is  usually  to  pass  the  crushed  ore 
through  trains  of  Cornish  rolls,  for  further  reduction.     Occasionally  smaller 
jaw  crushers  are  used,  amd  sometimes  rolls  are  used  exclusively  for  crushing. 
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After  reduction  to  desired  size  the  ore  is  passed  over  jigs.  These  are  of 
many  patterns,  but  the  essential  principals  are  the  same  in  all,  the  lighter 
gangue  being  driven  off  by  a  combination  of  movement  in  the  jig  and  the 
force  of  running  water,  the  vibration  and  water  jets  being  so  regulated 
as  to  permit  the  ore  to  remain  while  worthless  rock  is  washed  away.  No 
matter  how  carefully  this  work  is  done,  a  little  ore  is  lost,  and  a  little  rock 
remains  with  the  concentrated  ore.  In  modem  mills  the  "fines,"  or  very 
small  particles  of  crushed  rock  and  ore,  are  passed  over  patent  concentrating 
tables,  or  the  old  style  round-tables,  for  the  saving  of  the  very  minute  par- 
ticles. 

In  the  Lake  Supetior  district,  where  copper  is  found  native,  the  processes 
of  concentration  and  smelting  differ  slightly  from  those  used  elsewhere. 
The  metal  sometimes  occurs  as  masses  weighing  from  a  few  pounds  up  to 
hundreds  of  tons.  The  larger  masses  are  cut  underground,  wiCh  long-handled 
chisels,  to  sizes  that  can  be  hoisted,  and  when  on  the  surface  are  hand-cobbed 
to  separate  as  much  as  possible  of  the  adhering  gangue,  then  put  directly 
into  the  furnaces  for  smelting.  The  smaller  masses  are  cobbed  imder  steam- 
hammers,  and  also  sent  direct  to  the  smelter.  The  bulk  of  the  ore  occurs 
as  disseminated  particles  of  small  size,  scattered  through  amygdaloid  or 
conglomerate  rock,  in  quantities  from  one-half  of  one  per  cent,  to  10  per 
cent.  This  rock  is  hoisted  to  the  surface  as  broken,  put  through  one  or 
two  crushers  in  a  rock-house  which  is  part  of  the  shaft-house,  sorted  by 
passing  over  grizzUes,  then  dumped  direct  into  hopper  cars  and  carried 
to  the  mill.  Ore  from  the  cars  is  dumped  into  bins  at  the  top  of  the  mill, 
thence  fed  by  gravity  under  the  stamps,  which  are  very  powerful,  and  actu- 
ated by  steam,  the  feed  being  regulated  by  an  experienced  workman  in 
charge.  Such  stamps,  of  the  most  modem  design,  crush  400  to  550  tons 
each,  per  working  day  of  20  hours,  the  rock  being  exceedingly  refractory. 
From  the  stamps  the  crushed  rock  is  fed  to  jigs,  a  portion  of  hea\y  copper 
being  secured  direct  from  the  mortar  boxes.  The  jigs  are  in  serie,s,  taking 
coarse  and  fine  sands  from  the  stamps.  A  portion  of  the  coarse  sands  dis- 
charged as  tailings  are  recrushed  and  rejigged.  The 'fines,  or  slimes,  are 
passed  over  slime-tables  of  various  patterns,  those  in  principal  use  being 
the  old-style  Evans  round-table,  sometimes  with  two  or  three  decks  to  save 
floor  space,  and  the  Wilfley  and  Overstrom  patent  tables,  whereon  con- 
centration of  fine  metallic  particles  is  effected  by  a  combination  of  oscillatory 
motion,  water  jets,  and  parallel  ridges  on  the  bed  of  the  table.  The  waste 
sands  are  washed  away  by  strong  currents  of  water,  and  piled  some  distance 
from  the  mill,  while  the  concentrated  metal  with  its  adhering  gangue-rock 
called  "  mineral,*'  is  taken  to  the  smelters  for  reduction.  The  former  practice 
of  dressing  this  mineral  to  a  high  percentage  of  metallic  contents  is  giWng 
way  to  an  opposite  course,  all  of  the  Lake  mills  now  dressing  their  mineral 
to  much  lower  grades  than  formerly,  it  having  been  found  that  the  cost  of 
smelting  mineral,  which  is  about  $5  to  $7  per  ton,  renders  it  more  profitable 
to  fuse  the  extra  gangue-rock  than  to  lose  the  large  amount  of  fine  copper 
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formerly  going  away  in  the  slime  sands.  The  mineral  produced  by  the  Lake 
mills  now  ranges  from  50  to  85  per  cent,  metallic  copper.  Many  of  ihe  big 
mills  make  several  different  grades  of  mineral,  varying  in  richness  as  well 
as  in  size  of  the  nodules  of  metal.  There  is  more  or  less  hand-picking  of 
the  coarser  grades  of  mineral  for  particles  of  silver,  and  a  sm&ll  percentage 
of  the  refined  copper  turned  out  is  treated  electrolytically,  to  save  the  silver 
that  would  othenvise  be  lost.     The  Lake  copper  carries  no  gold. 

The  smelting  of  Lake  copper  is  done  in  blast  furnaces,  often  of  consid- 
erable size.  The  crude  mineral  is  charged  in  the  furnaces  with  fuel,  usually 
anthracite  coal,  though  coke  is  used  at  a  pinch,  and  limestone  for  flux.  The 
product  of  the  first  fusion  comes  as  impure  copper  and  cupreous  slags,  the 
latter  being  resmelted.  The  crude  copper  is  refined  by  a  successive  smelting. 
The  refined  copper  always  contains  more  or  le-ss  silver,  with  traces  of  iron, 
arsenic,  etc.  Commercial  brands  of  Lake  copper  are  always  less  pure,  chem- 
ically than  kigh-grade  electrolytic  copper,  but  the  Lake  product  pos- 
sesses superior  ductility  and  is  especially  desirable  for  wire-drawing  and 
similar  uses. 

The  great  bulk  of  the  world's  copp<T  supply  comes  from  sulphide  ores. 
While  leaching  processes  are  employed  at  many  mines,  the  greater  part  of 
the  sulphide  ores  is  reduced  by  heat  alone,  and  in  such  cases  it  is  desirable 
that  as  much  as  possibh?  of  the  sulphur  lx»  eliminated  before  the  ore  goes 
to  the  smelter,  unless  the  system  of  pyritic  smelting  be  employed.  To 
accomplish  the  partial  oxidation  of  the  sulphur  in  sulphide  ores,  such  ores 
are  given  a  preliminar}-  roasting  or  calcination.  This  may  be  accomplished 
by  heap-roasting  in  open  air,  or  by  roiisting  in  stall,  shaft  or  kiln  furnaces. 
Heap-roasting  on  a  large  scale  causes  the  destruction  of  vegetation  for  eer- 
eral  miles- away,  because  of  the  fumes  of  sulphurous  and  sulphuric  acid 
driven  off. 

The  processes  of  heapy-ro&^ting,  while  identical  in  the  main,  differ  greatly 
in  almost  every  detail  of  practice.  It  is  perhaps  applied  most  successfully 
at  the  Rio  Tinto  mine,  where  the  heaps  are  of  enormous  size,  and  are  buned 
with  a  marvelously  small  amount  of  carlx)naceous  fuel.  At  this  mine  hand- 
selected  rich  ores,  averaging  8  to  10  per  cent,  copper,  are  piled  in  heaps 
of  about  400  tons,  and  fired  with  a  single  cord  of  wood,  such  heaps  bunung 
6  to  9  months  each.  The  time  ordinarily  required  for  roasting  an  avenge 
heap  is  30  to  90  days,  60  days  Ixnng  i>erhaps  a  fair  average.  The  ground 
for  a  roast-heap  cannot  be  prepared  with  too  much  care.  Allowance  shooid 
be  made  for  sufficient  slope  to  provide  good  drainage,  and  ditches  should 
be  dug  to  Q&rry  off  rain  water,  and  also  to  divert  the  drainage  of  adjaeoA 
ground,  as  a  large  proportion  of  the  metallic  values  may  be  leached  out  by 
water  in  a  short  time.  The  ground  is  usually  surfaced  with  broken  roekor 
slag,  and  given  a  final  top-dressing  of  clay,  nv<*11  rolled  or  |x>unded.  Aboie 
this  should  be  placed  a  layer  of  fines,  three  to  six  inches  deep,  to  prevoA 
baking  of  clay  and  its  inclusion  with  the  roasted  ores,  when  the  latter  an 
removed.     On  this  surface  of  fines  the  n)ast-heap  proper  is  built.    There 
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Lb  a  first  Ujrer  of  wood,  much  or  little  according  to  the  nature  of  the  ores, 
and  usuaUy  more  than  is  really  needed.  The  worst  wood  available  will 
do  very  well,  if  care  is  taken  to  furnish  a  little  good  wood  for  kindling  the  fire-  . 
Channels  are  provided,  so  that  after  the  wood  has  burned  out  there  is  draught* 
through  the  heap.  Chimneys  of  boards  are  built  at  various  points,  the 
number  of  channels  and  chimneys  depending  on  the  size  of  the  heap.  In 
American  practice  a  cord  of  wood  is  used  for  an  average  of  30  to  50  tons  of 
ore,  the  percentage  of  fuel  growing  less  as  the  size  of  the  heap  is  increased. 
The  first  layer  of  ore  is  of  coarse  lumps,  2  to  6  inches  in  size,  or  even  lai^er, 
surmounted  by  a  layer  of  ''  ragging,"  or  medium-sized  lumps,  and  topped 
with  a  layer  of  fines.  The  greater  the  percentage  of  sulphur,  the  lower  the 
height  of  the  pile.  The  shape  of  the  heap  on  the  ground  may  be  square 
or  oblong,  usually  the  latter,  to  facilitate  upbuilding  and  removal.  In  a 
roast  yard  it  is  necessary  to  have  a  considerable  niunber  of  heaps,  so  that 
the  process  may  be  continous.  The  heap  is  fired,  after  building,  and  the 
wood  gradually  kindles  the  sulphur  in  the  ore  which  continues  to  bum  for 
many  weeks.  The  success  or  failure  of  the  process  depends  mainly  upon 
careful  handling,  the  heap  requiring  a  small  but  steady  supply  of  air,  for 
even  roasting.  Too  much  air  allowed  to  enter  the  heap  will  result  in  matting 
part  of  the  ore.  Heap-roasting  requires  a  great  deal  of  hand-labor,  and  has 
various  objectionable  features,  which  restrict  its  use. 

Ores  are  also  roasted  in  kilns  and  in  stall  and  shaft  furnaces.  A  stall 
furnace  fa  merely  a  perfected  form  of  heap-roasting,  wherein  brick,  stone  or 
filag-block  walls  are  built  about  the  roast-heaps,  regulating  the  air  currents. 
At  times  a  cover  is  built  above,  thus  preventing  the  access  of  rain-water, 
which  would  quickly  leach  out  a  large  part  of  the  copper  values.  In  the 
most  modem  fonns  of  stalls,  paved  or  grated  floors  are  added,  and  stalls 
grade  into  furnaces  by  the  addition  of  flues  and  chimneys  for  the  carrying 
off  of  the  roast-gases. 

The  fumes  of  .sulphur  from  roast-heaps  are  very  objectionable,  and 
also  wasteful.  Such  fumes  can  be  kept  from  the  air  and  utilized  in  the 
making  of  sulphuric  acid,  by  passing  through  lead-lined  acid  chambers, 
in  which  the  acid  fumes  are  taken  into  solution  by  water.  Shaft-furnaces 
are  especially  used  where  the  fumes  are  saved  for  the  manufacture  of  acid. 
The  Gerstenhoefer  is,  perhaps  the  best-knoNNTi  fonn  of  shaft  furnace.  This 
consists  of  a  vertical  shaft  with  a  mechanical  device  for  feeding  the  charge 
from  above,  and  the  fresh,  pulverized  ore,  is  intercepted  in  its  downward 
progress  by  projecting  ledges,  thus  permitting  its  partial  oxidation.  Kiln- 
roasting  is  al.so  employed  where  sulphurous  fumes  are  saved  for  acid  making.. 
the  kilns  being  of  shaft-like  fomi.  This  process  has  the  advantage  of  per- 
mitting a  much  more  complete  dosulphurization  than  is  possible  in  heap 
or  stall-roasting.  Matte  is  sometimes  heap-roasted,  requiring  several  suc- 
ces.<nve  burnings.  The  practice  is  of  doubtful  utility,  unless  in  exceptional 
cases. 

The  roasting  of  sulphide  copper  ores  may  be  reducing  or  merely  oxidit- 
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ing  in  nature.  The  calcination  of  copper  ores  is  an  apparently  simple  process 
but  in  practice  requires  nice  discrimination  and  great  care  to  secure  the 
best  results,  owing  to  the  varying  proportions  of  copper,  sulphur,  iron  and 
other  elements  found  in  the  raw  ores.  The  skill  and  care  with  which  the 
calcining  is  done  greatly  affect  the  costs  and  success  of  the  future  processes 
of  reduction.  As  the  combinations  of  ores  and  requirements  are  almost 
innumerable,  the  practice  in  one  district  is  usually  more  or  less  different 
from  that  of  another,  and  even  mines  in  the  same  district  do  not  always 
perform  their  calcining  in  a  precisely  shnilar  manner.  Securing  the  best 
possible  results  in  each  case  calls  for  individual  treatment  by  a  metallurgist 
skilled  in  practice  as  well  as  in  theory — and  more  especially  one  skilled  in 
practice. 

Calcining  may  be  performed  in  hand  furnaces,  but  automatic  devices 
are  more  economical,  and  are  in  general  use  in  all  but  the  smallest  and  least 
modem  works.  Hand  reverberatory  fumacee  with  a  hearth  heated  by  a 
fireplace  separated  from  the  furnace  by  a  bridge-wall  with  side  openings, 
give  as  good  satisfaction  as  can  be  secured  with  hand  furnaces.  Muffle 
•furnaces  are  sometimes  used.  These  give  a  very  equable  heat,  but  are  ex- 
pensive in  operation  and  not  generally  used.  There  are  various  forms  of 
cylinder  calciners,  among  the  best  of  which  is  the  Douglas  muffle  cylinder 
calciner,  with  continuous  discharge.  This  has  a  central  flue  of  tile,  whidi 
takes  combustion  products  direct  to  the  chimney.  This  is  suited  for  general 
work,  but  is  especially  adapted  for  the  economical  and  cleanly  saving  of 
sulphurous  fumes  for  the  making  of  acid.  Hand-power  cylinders  are  occasion- 
ally found  in  use,  but  are  as  expensive  and  wasteful  as  hand-power  apparatus 
of  any  sort,  where  mechanical  means  can  be  found  for  doing  the  work.  Tlie 
Brueckner  automatic  intermittent  discharge  cylinder  has  a  greater  diamettf 
and  shorter  length  than  other  varieties  of  cylinders,  and  is  in  more 
general  use  than  the  other  varieties,  as  it  takes  less  flooir  space  and  is  auto- 
matic and  efficient  in  operation. 

The  principal  form  of  calciner  is  the  automatic  reverberatory,  of  which 
there  are  a  number  of  patented  varieties,  all  of  more  or  less  value.  These 
consist  essentially  of  stationary  reverberatory  furnaces,  through  ivbkh 
plows  are  dragged  to  rabble  the  calcining  and  remove  the  calcined  ore-  One 
of  the  best  forms  is  the  turret  furnace,  in  which  horizontal  revohing  jihm 
are  actuated  from  a  central  shaft,  while  the  ore  charge  is  fed  automaticaDjr 
from  hoppers  above.  The  turret  furnace  is  economical  of  floor  space  and 
attendance,  and  may  be  built  double  or  triple  decked,  if  desired.  In  cal- 
cining ores  a  certain  amount  of  copper  is  volatilized,  and  carried  off  with 
the  roast  gases,  but  in  all  modem  plants  such  copper  is  saved  in  dust  cfaam- 
bers,  where  it  is  deposited  and  whence  it  is  afterward  removed  and  smelted. 
As  flue  dust  is  usuall}-  high  in  arsenic  and  antimony,  volatile  elements  that 
are  highly  deleterious  to  finished  copper,  flue  dust  is  commonly  smdted  faj 
itself,  though  sometimes  mixed  with  matte. 

The  fuels  used  in  smelting  copper  are  of  considerable  variety,  and  depend 
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somewhat  upon  availability  and  price,  as  well  as  local  requirements.  An- 
thracite and  bituminous  coal,  coke  and  charcoal  are  used.  Coke  is  in  most 
general  use,  while  charcoal  is  usually  obtainable  at  more  remote  points 
only.  Anthracite  coal  is  a  very  good  fuel  for  most  purposes,  but  unobtain- 
able at  reasonable  prices  in  the  majority  of  districts,  while  bituminou^s  coal 
is  the  most  objectionable  fuel,  and,  next  to  charcoal,  the  least  used,  though 
there  is  such  a  great  difference  in  the  nature  of  soft  coal  that  some  varieties 
work  well  in  partial  or  complete  fuel  charges,  while  others  give  most  abom- 
inable results.  Gas  is  also  used  at  a  few  points,  and  seems  suited  for  rever- 
beratory  furnace  work.  There  seems  no  good  reason  why  petroleum,  proper- 
ly sprayed,  should  not  serve  the  same  purpose.  The  nature  of  a  charge 
placed  in  a  furnace  necessarily  depends,  first,  upon  the  available  ores,  and 
secondly,  upon  the  nature  of  the  principal  ores  requiring  smelting.  In 
practice  it  is  desirable  to  blend  various  copper  ores,  where  the  necessary 
grades  can  be  secured,  rather  than  to  add  barren  fluxes,  but  this  is,  of  course, 
a  matter  depending  upon  the  availability  of  the  ores  desired.  One  of  the 
secrets  of  the  success  of  the  big  custom  smelters  is  found  in  their  ability  to 
mix  various  ores  from  different  districts  so  as  to  lessen  or  entirely  eliminate 
the  use  of  barren  limestone  or  iron  ore  for  fluxing.  The  use  of  "sweeteners" 
is  to  be  conunended,  where  such  ores  are  obtainable  at  reasonable  prices. 
Ferruginous  ores  are  required  for  mixture,  with  siHcious  ores.  Local  con- 
ditions regulate  practice,  and  the  soundest  theories  must  often  step  aside 
in  the  presence  of  prohibitory  freight  rates;  and  high  freight  rates  are  common 
in  many  of  the  greatest  copper  producing  districts  of  the  world. 

Furnaces  for  the  smelting  of  copper  ore  are  of  two  classes,  the  blast 
furnace,  which  has  a  powerfully  reducing  atmosphere,  and  the  reverberatory 
furnace,  where  a  reflected  flame  gives  a  neutral  atmosphere.  The  blast 
furnace  is  a  device  so  ancient  that  the  date  of  its  invention  is  unknown. 
In  its  crudest  form  it  is  but  an  oven  in  which  ore  and  fuel  are  placed  to- 
gether and  air  pumped  in  to  aid  in  reduction.  The  modem  improvements 
on  the  blast  furnace  have  been  in  the  direction  of  enlarged  capacity  and 
details,  the  central  plan  remaining  the  same  as  a  thousand  years  ago.  There 
were  blast  furnaces  for  the  reduction  of  copper  ores  in  existence  in  ver>' 
eariy  days  at  Eisleben,  Germany ;  at  Roros,  Norway ;  in  Atvidaberg,  Swe- 
den; at  Perm,  Russia,  and  in  other  parts  of  Europe.  The  development 
of  the  blast  furnace  to  the  present  day  size  and  efficiency  has  been  accom- 
plished by  a  steady  succession  of  little  improvements,  covering  many  centuries, 
rather  than  by  single  strides,  yet  it  may  be  said  that  blast  furnace. smelting 
has  been  improved  more  in  the  past  thirty  years  than  in  the  preceding  five 
centuries. 

The  smelting  of  copper  ore  in  a  blast  furnace  is  the  process  of  reducing  the 
metal  from  its  ores  or  gangues  by  the  use  of  carbonaceous  fuel,  usually  coke, 
in  an  oven  having  a  blast  of  air,  which  may  be  drawn  direct  from  the  at- 
mosphere, or  heated  before  passing  through  the  tuyeres.  This  process  is 
adapted  to  the  reduction  of  practically  all  of  the  copper  ores.     In  addition 
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to  the  charge  of  ore,  fuel  and  fluxing  elements  are  added,  the  flux  being 
cupriferous  or  barren,  as  circumstances  may  dictate.  One  of  the  greatest 
improvements  of  modem  days  in  blast  furnace  practice  has  been  the  invention 
of  the  water-jacket.  This  was  devised- at  the  Longfellow  mine,  Arizona, 
in  1874.  The  smelter  was  800  miles  from  a  railroad,  firo-brick  cost  one 
dollar  each,  and  were  of  short  life,  the  ore  being  highly  basic.  As  it  was 
manifestly  impossible  to  make  enough  copper  to  pay  for  the  furnace  linings, 
the  experiment  was  tried  of  using  iron  sides  for  the  furnace,  with  hollow 
walls,  through  which  water  was  circulated.  This  proved  a  success,  and 
is  now  in  very  general  use,  water-jacketed  cupolas  being  far  more  common 
at  present  than  those  with  fire-brick  linings.  Despite  the  considerable 
loss  of  heat  resulting  from  the  circulation  of  water  between  the  inner  and 
outer  shells,  the  water-jacketed  cupola  has  proved  itself  both  efficient  and 
economical.  Such  furnaces  are  now  built  with  daily  capacities  of  200  to  300 
tons.  The  shells  are  usually  circular  or  oval,  with  jackets  of  cast-iron, 
wrought-iron  or  soft  steel,  and  copper  is  frequently  used. 

Reverberatory  furnaces  are  a  Welch  invention,  dating  only  from 
the  last  quarter  of  the  Nineteenth  century,  and  after  running  the  gauntlet 
of  conservatism  have  so  effoctually  proven  their  value  that  their  utility 
is  no  longer  questioned.  Reverberatory  furnaces  are  adapted  to  all  classes 
of  ore,  but  are  more  especially  suited  for  the  reduction  of  sulphides,  for  which 
purpose  they  unquestionably  lead  the  old-style  blast-furnace.  In  the  re- 
verberatory furnace  the  flames  from  a  lower  grate,  on  which  the  fuel  is  fined, 
are  reflected  back  upon  the  ore  charge,  lying  on  a  bed  al)ove,  thus  giving 
a  neutral  atmosphere.  The  fore-hearth  is  brick-lined  and  movable,  and  the 
air  entering  the  furnace  is  frequently  preheated.  In  the  best  practice  five 
to  seven  tons  of  ore  are  smelted  per  ton  of  fuel  consumed,  the  larger  fur- 
naces giving  the  higher  duty.  Furnaces  of  this  pattern  having  a  daily  ca- 
pacity of  250  tons  are  not  uncommon,  and  even  larger  have  been  built  and 
operated  successfully.  In  the  case  of  sulphide  ores  it  seems  certain  that 
reverberatory  furnaces  produce  a  richer  matte  from  similar  charges  than 
do   blast   furnaces. 

In  the  ease  of  oxide  and  carbonate  ores,  the  smelting  is  done  in  thg="*> 
same  manner  as  previously  described  in  the  treatment  of  the  native  coppe^^ 
of  Lake  Superior.     With  the  sulphide  ores  the  process  differs.     The  ra^iv 
ore  is  roasted,  or  more  frequently  calcined,  before  charging  in  the  furnaces, 
commonly  of  the  reverberatory  type.     Under  the  influence  of  the  reverfoer«i,- 
tory    blast  chemical  reactions  arc  set  up  that  lead  to  the  volatilization  oC-  a 
considerable  portion  of  the  sulphur,  also  part  of  the  other  volatile  eleraente, 
such  as  arsenic,  etc.     The  product  of  the  first  fusion  is  secured  as  a  low-grade 
matte.     If  the  charge  is  blown  up  to  more  than  50  per  cent,  at  the  first 
smelting  the  slags  will  probably  show  too  much  copper,  entailing  direct 
losses  or  resmelting.     The  old  practice  was  to  bring  the  low-grade  matte 
from  the  first  fusion  up  to  blister  coppei   by  successive  [smeltings,  in  easjr 
stages,  but  the  modem  practice  is  to  bring  the  matte  to  high  grade  by  as 
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few  fusings  as  poflsible,  and  the  former  heavy  losses  in  slags  have  been  mini- 
mized by  close  attention  to  details. 

The  "  direct  method  "  of  copper  refining  consists  essentially  of  the  fusion 
of  a  mixture  of  raw  and  calcined  matte  of  about  white  metal  grade,  the 
resultant  product  being  blister  copper. 

The  "reactor  process,"  for  which  much  is  claimed,  and  from  which 
much  is  hoped,  is  a  patented  system  for  the  production  of  blister  copper 
from  mattes  of  all  grades  by  a  single  fusion.  The  essential  features  of  the 
process  are  the  mixture  of  superheated  steam  and  fine  sand  with  atmos- 
pheric air,  which  mixture  is  drawn  into  the  furnace  through  two  or  more  sets 
of  tuyeres,  striking  the  surface  of  the  molten  charge  and  setting  up  a  cir- 
cular motion  therein^  which  keeps  the  matte  free  from  slag,  and  exerts  both 
an  oxidizing  and  a  scorifying  process  simultaneously.  It  is  claimed  that 
gold  values  present  in  the  charge  will  be  precipitated  in  the  first  matte,  and 
that  matte  ranging  in  tenor  as  low  as  15  per  cent,  can  be  brought  up  to  blister 
copper  at  a  single  fusion,  in  a  very  short  time,  and  that  the  blister  copper  so 
obtained  will  range  above  90  per  cent,  in  tenor,  and  prove  remarkably  free 
from  the  impurities  present  in  the  matte,  which,  normally,  would  be 
expected  to  appear  in  considerable  quantities  in  the  finished  product.  It 
is  evident  that  the  inventors  of  this  process  have  a  wide  field  before  them, 
if  their  claims  can  be  fully  substantiated  in  furnace  practice. 

The  process  of  conversion  first  applied  to  steel  making  by  Bessemer, 
and  now  in  general  use  in  the  manufacture  of  steel,  was  eventually  applied 
to  copper  smelting,  after  no  little  unsuccessful  experimenting.  The  first 
successful  plant  for  the  bessemerizing  of  copper  matte  was  built  in  Lyons, 
France,  in  1881,  by  Pierre  Manhes.  This  process  was  adopted  shortly  after- 
ward at  the  Parrot  mine,  Montana,  where  it  was  greatly  improved  over 
the  French  practice,  and  from  that  time  its  general  adoption  for  the  con- 
version of  matte  into  blister  copper  may  be  said  to  date.  The  process, 
as  now  in  general  use,  consists  of  burning  out  the  sulphur  and  allied  impurities 
in  the  converters,  some  of  which  are  of  very  great  capacity,  having  been 
built  as  large  as  eighteen  tons.  This  process  is  completed  in  one  heat,  and 
the  sulphur  in  the  matte  is  made  to  work  its  own  destruction  under  the 
influence  of  the  blast.  The  process  is  an  economical  one,  but  should  be 
followed  by  electrolytic  refining  to  give  a  pure  copper  of  high  conductivity 
and  also  to  save  the  precious  metals  usually  contained  in  blister  copper. 

The  first  converters  were  made  of  one  ton  capacity,  but  now  rarely 
run  less  than  ten  to  fifteen  tons  in  size,  in  the  modem  smelters.  The  crude 
copper  is  run  from  the  furnace  into  the  converter  in  some  cases,  thus  saving 
re-heating.  Owing  to  the  greater  specific  gravity  of  gold  and  silver  the 
precious  metals  tend  toward  the  bottom  of  the  converter,  and  can  be  saved 
to  some  extent  therefrom,  but  this  process  is  so  crude  and  wasteful  that 
the  gold  and  silver  are  now  generally  parted  by  electrolysis  in  a  later  opera- 
tion. 

Converters  are  built  of  steel,  in  various  sizes,  sometimes  of  great  ca^ 
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pacity^  up  to  15  or  18  tons.  The  boiler-plate  shell  is  made  in  three  parts, 
strongly  bolted  together  on  the  flanged  parts,  and  is  lined  with  fire-brick, 
or,  more  often,  tamped  gannister,  cemented  with  clay.  In  the  best  ar- 
ranged plants  the  copper  is  run  direct  from  the  cupola  well  of  the  mdting 
furnace  into  the  converters,  thus  saving  loss  of  heat.  A  blast  of  five  to 
fifteen  pounds  per  square  inch,  furnished  by  an  air  compressor,  is  then  blown 
through  the  molten  charge,  the  converter  blowing  off  into  hoods  that  con- 
nect with  flues  running  to  the  dust  chamber.  The  number  and  sise  of  the 
tuyeres  through  which  the  blast  enters  the  retort  vary  with  the  style  and 
size  of  the  converter,  which  is  mounted  on  trunnions,  and  provided  with 
mechanical  power  for  tilting.  More  or  less  copper,  volatilized  by  the  blast, 
is  driven  off,  but  saved  in  the  dust-chambers,  and  resmelted  as  flue  dust. 
In  the  best  practice  ten  to  fifteen-ton  converters  handle  full  chaiges  and 
turn  out  finished  blister  copper  of  better  than  90  per  cent.,  in  one  to  one  and 
a  quarter  hours. 

Pyritic  smelting  is  a  process  of  reduction  in  which  the  sulphur  in  the 
ore,  itself  a  valuable  fuel,  is  made  to  work  its  own  destruction.  In  ordi- 
nary smelting  practice  the  sulphur  must  be  driven  off,  with  great  labor  and 
trouble,  through  the  employment  of  carbonaceous  fuel.  This  process  ii, 
of  course,  adapted  solely  to  sulphide  ores,  and  apparently  to  only  a  portioo 
of  these,  as  sufficient  silica  is  required  to  hold  the  iron  in  slag.  Whether 
silicious  ores  might  not  be  added  to  sulphides  deficient  in  silica  is  a  matter 
for  experiment.  In  practice  it  is  usually  found  advisable  to  use  a  little 
coke  to  start  the  process  of  combustion,  but  this  merely  serves  as  kindling, 
the  real  fuel  being  the  sulphur  in  the  ore  itself,  which  unites  with  oxygen 
entering  the  furnace  and  passes  off  as  sulphurous  fumes,  the  iron  in  the 
ore  also  being  partially  oxidized  at  the  same  time.  Sulphide  ores  oeea- 
sionally  require  the  addition  of  oxide  ores  to  aerve  as  a  fluxing  agent.  The 
flrst  cost  of  a  pyritic  smelting  plant  is  less  than  that  of  an  ordinary  flmetter 
of  the  common  type,  and,  as  fuel  is  the  greatest  single  item  of  cost  in  theoper* 
ation  of  a  copper  smelter,  the  cost  of  operation  is  materially  lower  in  pjiHie 
smelting  than  with  any  other  process.  The  cost  of  calcining  is  saved,  and  the 
fuel  bill  is  reduced  from  60  to  90  per  cent.  The  atmosphere  is  neutnl,  and 
impurities  are  eliminated  more  readily  than  in  other  smelting.  It 
seems  the  coming  process  for  such  ores  as  it  is  adapted  to,  but  it  must  not 
be  thought,  from  the  manifest  advantages  of  the  system,  that  it  will  d» 
for  all  sulphide  ore  properties.  Its  adoption  should  not  be  decided  on  ii 
the  case  of  a  new  mine  until  the  best  expert  advice  has  been  had,  and  a 
ful  consideration  given  to  every  possible  factor  in  the  case. 

Pyritic  furnaces  are  charged  in  two  ways.     In  layer  charging  the  «»  j 
crushed  ore  is  intimately  blended  >%ith  a  small  proportion  of  coke,  and  M 
into  the  top  of  the  funiace,  there  being  gradual  heating  until  the  igniti 
of  the  entire  mass.     A  low-pressure   blast   is  used,  resulting  in  ptitiil"' 
roasting  the  ore  before  it  reaches  the  smelting  point.     In  column  chufB 
the  raw  crushed  ore  is  fed  into  the  smelting  zone  of  the  furnace,  and  astittii 
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hot-bUst  aids  in  the  process,  exercising  a  bessemerizing  effect.  When 
properiy  operated  a  furnace  worked  with  a  column  charging  gives  matte  of 
good  grade,  with  exceptionally  clean  slags,  has  a  large  capacity  and  effects  a 
big  saving  in  fuel. 

The  scoria,  or  worthless  waste  material  from  a  smelter,  accumulates 
in  large  quantities,  and  its  disposal  is  a  matter  of  importance.  Various  plans 
are  in  use  for  handling  and  disposing  of  the  slags.  The  simplest  is  to  let 
it  run  outside  and  care  for  itself,  but  this  is  possible  only  where  there  is  a 
sharp  incline  and  plenty  of  waste  room,  conditions  usually  lacking.  The 
cheapest  plan  is,  probably,  to  granulate  the  slag.  This  is  done  by  running 
the  molten  slag  into  a  trough  conveying  a  stream  of  running  water.  The 
slag  granulates  instantly  and  is  washed  away  by  the  water,  and  deposited 
by  gravity  at  whatever  point  desired.  It  may  also  be  taken  out  in  slag- 
pots,  by  hand,  horse  or  mechanical  power,  or  may  be  run  out  in  gutters, 
while  liquid.  One  valuable  use  of  this  material  is  the  making  of  slag  brick, 
which,  while  not  suited  to  general  use,  are  frequently  available  about  a 
smdter.  The  chemical  composition  and  physical  properties  of  slag  vary 
greatly,  according  to  the  nature  of  the  ores  and  fluxes  used  in  the  smelter 
charges,  but  most  slags  are  rich  in  iron  and  silica,  and  make  excellent  brick  for 
certain  rough  uses.  Whether  cement  might  be  made  from  copper  slags 
is  undetermined.  The  Illinois  Steel  Company  makes  an  excellent  cement 
from  its  iron  slags,  but  the  excess  of  iron  in  copper  slags  might  impair  the 
setting  qualities  of  a  cement  made  therefrom. 

The  hydro-metallurgy  of  copper  is  a  special  branch  of  the  art,  and 

one  which  has  reached  its  highest  development  on  the  Iberian  peninsula, 

where  its  use  has  resulted  in  the  development  of  several  very  large  mines, 

wbich,  without  its  aid,  could  not  be  worked  at  a  profit.     The  use  of  leach- 

u^  prooeases  implies  a  final  blowing  up  of  the  product  in  a  blast  furnace, 

^t  in  the  main  the  work  is  accomplished  by  heap-roasting,  leaching  and 

cnientaticm,  in  the  case  of  sulphide  ores.     Lixiviation  is  especially  adapted 

*o  sulphide  ores  of  low  grade,  but  it  is  not  every  low  grade  ore  that  can  be 

Wiled  advantageously  by  leaching,  as  it  is  not  adapted  to  ores  containing 

^^derable  quantities  of  the  ferrous  oxide,  manganese  or  lime.     The  leaner 

^des  and  disseminated  sulphides  having  quartz  gangues  are  especially 

suited  to  lixiviation.    The  great  disadvantage  of  the  process  is  that  it  is 

^^  slow,  and  locks  up  enormous  quantities  of  ore,  which  means  a  heavy 

'^^estmttit  in  unavailable  ores  and  partly  finished  products,  at  all  times. 

The  leaching  processes  vary,  according  to  the  nature  of  the  ores,  and 

^  DUQor  details,  but  may  be  broadly  divided  into  three  groups,  one  for  oxide 

^,  one  for  sulphides,  and  one  for  sulphates,  the  latter  receiving  the  same 

^^^Satment  whether  produced  naturally  or  artificially.     In  the  case  of  old 

f^^Pper  openings,  the  waters  percolating  through  the  sulphide  ores  gradually 

^fkh  out  the  metal,  which  is  carried  in  solution  as  sulphate  of  copper,  and 

^  be  easily  precipitated  upon  scrap  iron.     The  mines  of  the  Sierra  Morena, 

HI  ^>ain  and  Portugal,  have  been  worked  intermittently  for  at  least  thn 
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thousand  years,  and  immense  piles  of  low-grade  sulphide  ores  and  refuse 
have  accimiulated.  As  these  weathered,  the  natural  lixiviation  was  per- 
fected, and  all  that  is  needed  to  save  the  copper  is  to  deposit  scrap  iron  in 
the  path  of  the  leach  water.  Upon  the  iron  the  red  metal  is  deposited, 
while  the  iron  is  gradually  consumed,  and  turned  into  copperas  by  the  free 
sulphuric  acid  set  free  from  the  leach-water.  The  process  of  securing  copper 
from  sulphate  solutions  is  now  used  at  many  old  mines,  resulting  in  small 
annual  production,  and  is  employed  in  certain  districts  for  saving  copper 
from  water  pumped  out  of  the  mines. 

The  process  of  natural  cementation  is  well  exemplified  at  the  San  Do- 
mingos  mine,  Portugal.  The  low-grade  sulphide  ore  is  cobbed  to  three 
or  four-inch  size,  and  piled  in  immense  heaps,  15  to  40  feet  in  height,  which 
are  provided  with  valleys  for  drainage,  with  brick  chimneys  at  intervals. 
Pipes  are  laid  over  the  surface  of  the  heap,  and  water  applied  copiously 
at  inter\'als.  The  water  draining  out  of  the  heap  is  collected  in  sluices, 
and  the  metal  carried  in  solution  as  copper  sulphate  is  precipitated  in  metallic 
form  on  scrap  iron.  Such  heaps  may  contain  a  million  tons  of  ore,  and  re- 
quire eight  or  ten  years  for  leaching. 

What  is  called  artificial  cementation  is  best  exemplified  at  the  Rio  Tinto 
mine,  in  Spain.  Broken  ore  is  piled  in  roast-heaps,  called  teleras,  in  quan- 
tities of  1,000  to  1,500  tons  to  the  heap,  the  ore  ranging  from  one  and  a  half 
to  two  per  cent,  in  copper.  The  heaps  are  fired,  burning  slowly  for  three 
to  six  months,  after  which  the  ore,  then  thoroughly  and  uniformly  roasted, 
is  placed  in  cement  tanks  wliich  are  some  five  feet  deep  by  one  hundred  feet 
long,  and  thirty-five  feet  wide,  and  pro\'ided  with  false  bottoms  of  square 
timber.  The  ore  is  then  leached,  the  leach  water  running  into  settling  tanks, 
where  the  copper  is  precipitated  on  pig  iron.  There  are  five  or  ax  suc- 
cessive leachings,  after  which  the  leached  ore  is  taken  out,  piled  in  heaps 
called  terreros,  and  weathered  again,  for  releaching.  Some  idea  of  the  im- 
mensity of  the  scale  on  which  the  Rio  Tinto  is  operated  may  be  gained  from 
the  fact  that  the  mine  has  about  seven  million  tons  of  low-grade  ore  in  terre- 
ros at  the  present  time. 

Copper  sulphide  ores  are  converted  into  sulphates  in  three  ways.    Hie 
first  of  the.se  is  by  weathering,  which  induces  a  process  of  natural  decom- 
position, as  instanced  in  the  case  of  the  San  Domingos,  previously  cited. 
The  second  method  is  that  of  slow-roasting,  as  just  cited  in  the  case  of  the 
Rio  Tinto.     The  third  system,  which  is  employed  at  the  Rio  Tinto,  and 
other  mines,  consists  of  roasting  copper  sulphides  \vith  ferrous  sulphate, 
which  converts  the  bulk  of  the  product  into  copper  sulphate.     Sulphate 
of  iron  is  freely  produced  in  the  cementation  of  copper,  hence  is  readily 
available  at  small  cost,  at  the  Rio  Tinto  and  other  mines  producing  cement 
copper,  in  addition  to  which  there  is  an  immense  supply  of  ferrous  sulphate 
(copperas)  produced  in  the  weathering  process  preliminary  to  cementatio&i 
as  the  Rio  Tinto  and  other  Huclva  ores  are  chalcopyrite,  which  is  a  com- 
pound sulphide  of  copper  and  iron.     In  the  chemical  reactions  attendant 
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upon  weaihering,  laige  quantities  of  ferrous  sulphate  are  produced,  and 
this,  after  further  oxidation,  reacts  to  free  sulphuric  acid  and  basic  iron  salts, 
the  free  sulphuric  acid  attacking  the  copper  and  changing  it  into  copper 
flulphate,  which  is  held  in  solution  and  may  be  made  into  crude  conmiercial 
fonn  by  evaporation  of  the  water,  or  precipitated  in  the  form  of  cement 
copper,  as  is  desired. 

Copper  sulphides  may  also  be  converted  into  chlorides  by  two  processes, 
both  of  which  are  used  in  the  Hispano-Portuguese  cupriferous  fields.  In 
the  first  of  these  processes  the  sulphide  copper  ores  are  treated  with  ferric 
chloride,  or  with  ferrous  chloride  and  hydrochloric  acid.  Decomposition 
is  hastened  by  saturating  the  ores  under  treatment  with  calcium  chloride 
(diloride  of  lime),  or  sodium  chloride  (conmion  salt).  The  second  process, 
which  is  quicker,  and  also  gives  closer  extraction,  though  the  cost  of  treat- 
ment is  higher,  consists  of  roasting  the  raw  sulphide  ores  with  a  liberal  addi- 
tion of  salt.  This  is  known  as  the  dry  chloruration  process,  and  is  in  ex- 
tensive use  at  the  Rio  Tinto,  where  the  ores  receive  an  addition  of  about 
one  and  three-fourths  per  cent,  common  salt,  and  the  mixture  is  roasted  in 
teleras.  The  chlorurized  ore  is  then  leached  in  vats,  as  already  described, 
and  the  residuum  is  placed  in  terreros  for  further  weathering  and  ultmately 
a  second  leaching.  A  modification  of  this  process  is  in  use  at  Natrona, 
near  Pittsburg,  where  residues  of  Spanish  pyrites  used  in  the  manufacture 
of  add  are  treated  by  what  is  practically  the  same  process,  though  con- 
ducted somewhat  more  expeditiously  and  expensively.  The  process  is 
also  in  use  at  several  Canadian  and  American  points,  on  a  small  scale. 

The  Doetsch  leaching  process  is  not  in  present  use,  though  once  em- 
ployed extensively  at  the  Rio  Tinto.  This  system  provides  for  the  treat- 
ment of  raw  sulphide  ores,  which  are  mixed  dry  with  about  one-half  per 
cent,  of  ferrous  sulphate  and  salt.  The  ore  is  broken  to  half-inch  size,  and 
with  the  ferrous  sulphate  and  salt  is  built  up  into  large  heaps  having  chan- 
nels and  chilnneys  for  ventilation.  In  about  two  years  the  weathering 
is  completed,  and  the  copper  held  in  solution  in  the  leach  water,  amounting 
to  about  80  per  cent,  of  the  assay  value,  is  precipitated  on  iron. 

The  earlier  wet  process  of  Langmade  was  improved  by  Henderson  in 
1860,  and  remains,  with  slight  modifications,  in  quite  extensive  use.  It  is 
defdgned  for  the  extraction  of  copper  from  the  cinders  of  cupriferous  iron- 
copper  pyrites  remaining  after  the  extraction  of  the  sulphur  used  for  the 
manufacture  of  sulphuric  acid. 

The  Hunt  A  Douglass  process  is  an  improvement  upon  the  Doetsch 
leaching  process,  and  while  based  up>on  the  same  general  plan,  is  a  modifica- 
tion better  adapting  the  system  to  the  economical  work  that  is  now  neces- 
sary for  the  earning  of  profits  in  the  copper  trade. 

The  cement  copper  resulting  from  the  precipitation  of  copper  from 
cuprous  sulphate  solutions  upon  scrap  iron  is  a  very  impure  mixture  of 
metallic  copper  with  iron,  antimony,  arsenic,  silica,  etc.,  and  is  washed  be- 
fore reduction  to  blister  copper  in  blast  furnaces. 

The  principle  of  electrolysis,  or  the  parting  of  metals  and  the  redepo- 
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tdtion  of  one  of  them  by  the  aid  of  a  contmuous  electric  current,  was  dis- 
covered by  Faraday  in  1839,  but  was  not  applied  practically  to  copper  refin- 
ing until  1881,  when  the  Balbach  smelting  works  at  Newark,  New  Jersey, 
put  in  a  small  electrolytic  plant.  Despite  the  obstacles  met  with  at  the  start, 
the  process  gave  such  promise  of  success  in  the  perfect  separation  of  copper 
and  its  allied  metals  that  its  introduction  was  rapid.  The  process  was  im- 
proved speedily,  and  three  years  after  its  first  use  in  the  United  States  elec- 
trolytic plants  were  in  operation  in  Wales,  England,  France  and  Germany. 
For  the  refining  of  blister  copper  it  has  no  competitor,  and  is  now  the  cheapest 
as  well  as  the  most  thorough  process  for  the  refining  of  all  rough  coppers. 

The  process  of  electrolytic  refining,  producing  copper  of  that  name, 
is  a  step  in  advance  of  the  old  methods  that  produced  copper  of  merchanta- 
ble grades,  though  containing  considerable  impurities,  of  which  gold  and 
silver,  especially  the  latter,  were  the  principal.  It  being  evident  that  the 
precious  metals  did  not  add  to  the  value  of  the  copper,  but  were  themselves 
of  great  value  if  it  were  possible  to  separate  them  from  the  copper,  vasous 
plans  for  parting  the  metals  were  tried,  but  none  of  them  were  completely 
successful  until  the  perfection  of  the  system  of  electrolytic  refining. 

There  are  two  principal  systems  of  electrolytic  refining,  with  a  variety 
of  modifications  of  each.    These  are  known  as  the  series  and  multiple  syBUmB. 
The  former  has  electrodes  in  series  and  tanks  in  series,  or,  more  frequently, 
in  multiple  series.     The  multiple  system  has  electrodes  in  parallel  arcs,  with 
tanks  in  series.     The  series  system  requires  a  much  greater  electromotive 
force  than  the  multiple  plan,  and  the  latter  is  in  more  general  use.    Then 
are  a  dozen  electrolytic  refineries  in  the  United  States,  and  no  two  of  them 
are  built  or  conducted  on  exactly  the  same  plan,  though  the  main  feature!     J 
of  the  work  are  similar,  the  modifications  being  principally  in  the  minor  de-     ^ 
tails.     The  success  of  the  entire  system  hinges  upon  the  fact  that  under 
electrolytic  action  metals  are  dissolved  at  the  negative  pole  of  a  batteiy, 
and  redepositcd  at  the  positive   pole,  when   free  circulation  is  pennitted 
in  a  favorable  solution.     Varying  electric  currents  give  var3dng  eifee^ 
and  some  metals  pass  over  sooner  than  others,  copper  being  one  of  the  M 
to  go  over.     As  the  unrefined  copper  contains  a  variety  of  metals  in  moet 
cases,  it  is  important  that  the  electrical  current  be  so  regulated  that  noiia 
of  the  other  metals  pass  over  at  the  same  time  as  the  copper,  or  the  obj^e^ 
of  the  work  is  defeated.     Not  only  must  the  current  be  carefully  iegu]ate<L, 
but  the  nature  and  circulation  of  the  electrolyte  are  of  prime  importiDee* 
in  securing  thorough  and  economical  practice. 

Connections  between  dynamos  and   tanks  are  made  of   high-oondiK?"' 
ti\'ity  copper,  necessarily  of  large  size  to  carry  the  heavy  current  used,  atM^ 
of  varj'ing  fonns  in  cross-section.     The  tanks  may  be  of  wood  or  slate.    TH* 
wooden  tanks  are  usually  lined  with  lead,  tarred  felt,  or  asphalt,  lead  beifltf 
preferable.     These  tanks  usually  have  their  tops  about  flush  with  the  flooi) 
to  permit  easier  handling  of  material,  and  are  terraced  in  series,  thus  pi^ 
viding  for  a  natural  circulation  of  the  electrolyte,  which  is  pumped  in^ 
the  upper  tanks,  and  flows  thence,  by  graWty,  into  the  other  tanks  of  tb 
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aeries.  Overhead  trolle3r8,  running  along  the  galleries  and  aisles  between 
the  tanks,  provide  expeditious  means  for  bringing  in  the  anodes  and  tak- 
ing out  cathodes,  which,  in  a  large  plant,  are  constantly  being  added  and 
withdrawn,  although  the  making  of  a  single  cathode  requires  several  weeks. 
The  anode  bars  are  cast  from  blister  copper,  usually  running  from  98  to 
99.5  per  cent.  pure.  These  may  be  made  at  the  smelter,  or  cast  at  the  re- 
finery from  blister  copper  melted  in  a  cupola  furnace  kept  running  for  the 
purpose.  Anodes  are  cast  in  a  variety  of  forms,  but  more  conmionly  are 
thin  plates  with  projecting  lugs  that  rest  on  the  top  of  the  sides  of  the  tanks, 
one  lug  resting  on  the  electrical  conductor,  while  the  other  is  insulated. 

The  composition  of  the  electrolyte  varies  at  the  different  plants,  con- 
taining from  5  to  6  parts  of  sulphuric  acid,  15  to  20  parts  of  bluestone  and 
75  to  80  parts  clean  water.  The  average  composition  is  16  to  18  parts  blue- 
stone,  and  6  parts  of  acid.  The  heating  of  the  electrolyte  promotes  the 
process  of  decomposition  and  upbuilding,  and  produces  a  smoother  depo- 
sition of  copper  on  the  cathode. 

The  cathode  plates  are  made  of  strips  of  rolled  copper  about  one-quarter 
inch  in  thickness,  and  of  varying  sizes  and  forms.  These  are  made  from 
copper  sheets,  then  oiled  and  coated  with  fine  graphite,  to  assist  in  elec- 
trical deposition.  The  process  of  refining  is  necessarily  continuous,  to  secure 
the  best  results  metallurgically  "lemd  financially,  but  from  two  to  four  weeks 
is  the  average  time  required  in  making  an  average  cathode.  Including  the 
time  required  in  remelting  and  in  various  other  uses,  it  may  be  said  that 
five  to  six  weeks  time  is  required  for  the  making  of  finished  cathodes  from 
the  rough  copper  received,  though  a  much  shorter  time  may  suffice  in  some 
plants,  under  exceptionally  favorable  circumstances.  The  rate  of  progress 
secured  depends  quite  largely  upon  the  purity  or  impurity  of  the  anodes, 
the  process  of  electrolysis  being  greatly  facilitated  and  cheapened  by  com- 
paratively pure  anodes. 

As  the  anodes  are  torn  down  and  the  cathodes  built  up  under  the 
steady  effect  of  the  powerful  electric  current,  the  pure  copper,  with  minute 
traces  of  the  impurities  present  in  the  anode,  is  carried  over  to  the  positive 
pole.  The  great  bulk  of  impurities  in  the  anode  are  precipitated  to  the 
bottom  of  the  tank,  as  sludge,  or  slimes.  A  certain  infinitesimal  amount 
of  the  impurities  present  in  the  anode  will  find  their  way  into  the  cathode, 
but  not  to  sufficient  extent  to  injure  the  product  for  any  commercial  use. 
If  more  than  traces  of  the  impurities  are  carried  over,  it  is  because  the  elec- 
trolyte has  become  foul,  or  the  current  is  wrong,  or  there  has  been  serious 
carelessness  somewhere.  The  chemist  at  an  electrolytic  refinery  earns  his 
full  salary,  for  he  must  be  working  every  minute  he  is  on  duty,  as  frequent 
assays  of  anodes  and  cathodes,  and  at  least  tri-weekly  determinations  of 
the  electrolyte  are  required.  There  are  local  aberrations  peculiar  to  the 
process  which  are  liable  to  affect  any  or  every  tank,  and  even  individual 
anodes,  requiring  constant  watchfulness  from  superintendent,  electrician 
and  chemist.  The  sludge  precipitated  to  the  bottom  of  the  tank  may  form 
a  conducting  plate,  giving  rise  to  short-circuiting,  and  should  be  removed 
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before  large  accumulations  occur.  When  the  electroljrte  becomes  too  foul 
for  proper  use,  it  is  purified,  brought  up  to  the  proper  standard,  and  pumped 
back  into  use  again.  The  slimes  at  the  bottoms  of  the  tanks  are  siphoned 
or  bailed  out,  taken  to  the  slime  tank,  and  copper  scraps  picked  out  by 
hand,  after  which  the  copper  remaining  therein  is  dissolved  out  by  a  solu- 
tion of  two  to  three  parts  66  degree  sulphuric  acid  with  one  part  water. 
The  remainder  of  the  precipitate,  which  may  contain  gold,  silver,  tin,  lead, 
zinc,  antimony,  bismuth,  etc.,  is  washed,  dried,  mixed  with  soda-ash  and 
then  smelted  down  to  base  bullion,  from  which  the  gold  and  silver  are  parted 
in  the  usual  manner. 

The  electrolytic  refining  of  copper  has  been  greatly  improved  during 
whe  past  decade,  and  is  now  in  very  general  use.  In  1892  the  output  of  elec- 
troljrtic  copper  was  about  25,000  tons.  Three  years  later  it  was  87,000  tons, 
while  in  1898  the  output  was  estimated  at  157,000  tons,  and  for  1902  was 
probably  nearly  250,000  tons — a  gain  of  ten-fold  in  ten  years.  The  process 
is  in  such  general  use  because  it  serves  a  two-fold  purpose,  saving  the  gold 
and  silver  values  which  had  been  partially  or  wholly  lost  before  its  adoption, 
while  also  producing  a  product  of  uniformly  high  grade.  Although  Lake 
copper  is  best  suited  for  certain  uses,  and  there  are  other  excellent  brands 
not  produced  electrolytically,  the  fact  remains  that  electrolytic  copper  is 
now  the  standard  of  the  world,  and  bids  fair  to  remain  such  until  something 
akin  to  a  revolution  in  metallurgy  shall  give  us  a  refining  process  better  or 
cheaper.  The  cost  of  refining  a  ton  of  crude  copper  by  electrolysis  varies 
greatly,  ranging  from  about  $10  up  to  probably  nearly  $25,  with  $12  to 
$14  as  the  average  figures.  Unlike  smelting,  which  can  usually  best  be 
done  near  the  mine  to  .save  excessive  freight  charges  on  worthless  material, 
electrolytic  refining  is  performed  in  most  cases  nearer  the  consumer  than 
the  producer.  The  extra  freight  paid  on  the  very  small  percentage  of  im- 
purities in  blister  copper  is  so  very  small  a  fraction  of  the  total  transporta- 
tion charge  that  this  loss  is  more  than  offset  by  the  advantages  offered 
by  the  cheaper  labor,  cheaper  fuel,  and  better  transportation  facilities  that 
are  found  along  the  Atlantic  seaboard  in  the  United  States,  where  a  consider^ 
able  amount  of  foreign  copper  is  refined,  as  well  as  the  bulk  of  the  domestics 
production. 

The  possibility  of  electric  smelting  has  long  excited  the  interest  of  sdL — 
entists  and  practical  metallurgists.     Various  la}x)ratory  experiihents  hav^^ 
resulted  well,  but  it  is  not  a  matter  of  record  that  any  electric  furnace  ms 
in  successful  commercial  operation.     Claims  have  recently  beop  made  ths^t 
refined  copper  can  be  produced  direct  from  mattes,  or  even  from  ore,  l:>y 
electrolysis.    These  claims  remain  to  be  demonstrated. 
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CHAPTER  V. 

The  Uses  of  Copper. 

The  three  indispensable  metals  of  the  present  age  are  iron,  copper  and 
nnc.     The  loss  of  tin,  nickel,  lead  and  aluminum  would  be  a  severe  blow  and 
work  great  hardship,  and  even  were  we  to  be  deprived  of  such  apparently  in- 
ngnificant  metab  as  antimony,  cobalt,  manganese  and  platinum,   the  in- 
dustrial world  would  suffer  a  loss  that  would  entail  very  disastrous  conse- 
quences.   The  taking  away  of  gold  and  silver,  and  that  useful  thief-taker, 
meicuiy,  which  catches  most  of  the  world's  gold  supply,  would  reduce  the 
globe's  finances  to  chaos.     Iron  and  copper,  however,  are  the  main  pillars 
of  the  metallic  structure,  while  zinc,  in  addition  to  many  other  virtues, 
posse ooco  the  unique  quality  of  being  the  only  electrically  negative  metal, 
and  without  it,  copper,  for  electrical  purposes,  would  be  like  a  "pair"  of 
■ciasorB  with  but  one  blade. 

The  uses  of  copper  are  many,  and  great  industries  arc  dependent  upon 
this  metal,  which  affords  direct  employment  to  some  hundreds  of  thousands 
of  persons,  mostly  skilled  workman,  and  annually  adds  something  like 
five  hundreds  of  millions  of  dollars  to  the  wealth  of  the  world.  The  Stone 
Ages  of  humanity  were  followed  by  the  Bronze  Age,  in  which  copp>er  and 
tin  were  the  only  metals  used,  unless  the  wearing  of  a  few  gold  and  silver 
tzinkets  could  be  said  to  establish  the  use  of  those  metals.  The  Age  of  Iron 
followed  that  of  Bronze,  and  the  Steel  Age  of  the  latter  half  of  the  Nineteenth 
*«itttty  IS  but  a  later  and  higher  development  of  the  Iron  Age,  just  as  the 
P^^liibed  stone  weapons  of  the  Neolithic  Age  of  ethnologists  indicate  a  period 
^  adaptation  and  improvement  upon  the  cruder  weapons  and  implements 
w  an  eariier  day.  While  iron  and  steel  are  not  only  holding  their  own, 
^  saining  groimd  in  phenomenal  strides,  another  metal  has  arisen  to  claim 
^  feast  a  portion  of  the  honors  of  Twentieth  century  civilization,  and  copper 
*  the  foundation  of  the  Electrid^Age,  just  as  it  was  the  fundamental  metal 
^  the  Age  of  Bronze,  some  milleniums  ago. 

Of  the  many  uses  of  cop|>er,  electricity  is  easily  the  most  important, 
'^^m  a  plaything  for  philosophers,  in  the  times  of  Franklin  and  Volta,  elec- 
tncity  has  become  one  of  the  prime  factors  of  the  life  of  the  present  day, 
^}  unless  all  signs  fail,  the  uses  that  we  consider  multifarious,  and  the  in- 
halations that  we  deem  immense,  are  but  the  precursors  of  yet  bettor  and 
^'^r  things,  of  which  we  may  sometimes  dream,  and  from  which  unsubstan- 
1^  fabric  the  flash  of  Genius  and  the  fires  of  Labor  will  bring  forth  the  perfect 
^'^t,  for  the  use  of  generations  yet  unborn.    A  full  enumeration  of  the  elec- 
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trical  uses  of  copper  would  require  a  volume,  rather  than  a  few  paragraphs  in 
a  single  chapter.  The  metal  is  an  integral  factor  in  all  electrical  installations, 
and  for  the  transmission  of  power,  light  and  telegraphic  or  telephonic  impulses, 
is  a  necessity.  The  iron  wires  of  pioneer  telegraph  and  telephone  lines  are 
rapidly  giving  way  to  copper  strands.  Iron  is  low  in  electrical  conductivity, 
making  it  an  inefficient  and  costly  medium  for  transmission.  It  is  also  sub> 
ject  to  rust,  and  its  lack  of  the  ductility  which  is  such  a  prominent  character- 
btic  of  copper,  causes  iron  wires  to  break  from  winds  and  sleets  that  would 
not  injure  lines  of  copper.  Iron  telegraph  and  telephone  wires  are  still  used 
to  a  much  laiger  extent  than  generally  imagined,  owing  to  the  cheap  initial 
outlay,  but  the  cost  of  maintenance  and  repairs  renders  it  certain  that  iron 
must  give  w'ay,  sooner  or  later,  at  all  points,  to  copper. 

.  The  electric  light  was  the  luxury  of  great  cities  two  decades  ago;  now  it 
is  the  necessity  of  every  progressive  village  of  so  many  as  a  thousand  souls. 
But  a  quarter  century  gone,  telephones  were  a  scientific  toy  to  the  enlight- 
ened, and  something  uncanny  and  dangerous  to  the  ignorant.  Today  a  net' 
work  of  wires  stretches  across  the  American  Continent,  and  Stockholm,  upon 
the  banks  of  the  Malar,  has  one  'phone  for  every  family  of  its  population.  The 
business  man  at  his  desk  talks  with  his  broker  a  thousand  miles  away.  The 
Calumet  &  Hecla  copper  mine,  one  of  the  world's  greatest  properties,  has  tel- 
ephones nearly  a  mile  below  the  earth's  surface.  Timbuctoo  shall  have  them 
too,  before  the  centur>''s  past,  and  to  the  pole  that's  now  our  goal,  we'll  tel- 
ephone at  last. 

Only  fifteen  years  ago  the  electric  railway  was  looked  upon  by  conserva- 
tive persons  as  a  trumpery  sort  of  experiment,  scarcely  able  to  deprive  the 
long-eared  mule  of  his  appointed  mission  as  motive  power  for  the  American 
street-car  system.  But  where  is  the  mule  to-day?  His  bones  lie  whitening 
upon  the  veldt  of  South  Africa — British  South  Africa  now — and  the  street 
cars  know  him  no  more. 

Electric  heating  is  yet  an  experiment,  but  its  day  will  come.     Electricity 
must  play  a  more  and  more  important  part  in  the  world's  manufactures,  both  as 
a  motive  power  and  a  reducing  agent.      In  the  happy  days  of  the  future  the 
struggle  of  coal  barons  with  rebellious  workmen  will  no  longer  distract  a  pub- 
lic desirous  of  fuel  for  hearth  and  workshop.     In  fifty  years,  or  less,  the  own- 
ers of  the  waterfalls  will  be  the  men  on  whose  devoted  heads  the  vials  of  wrath 
will  be  poured  out,  for  they  will  furnish  the  heat  and  power,  and  will  reap  the 
reward  of  great  riches,  with  corresponding  Xinpopularity.     Great  as  has  been 
the  electrical  development  of  the  past  two  decades — and  it  really  began  in  earn- 
est only  a  quarter  of  a  century  ago — the  future  assuredly  will  discount  the 
past.     Power,  heat  and  light  that  can  be  summoned  by  the  turning  of  a  switdi, 
or  the  pressing  of  a  button,  will,  of  a  certainty,  displace  the  power  that  comes 
from  laborious  stoking ;  the  heat  that  comes  w^ith  delay,  and  much  soot  and 
smell,  and  leaves  ashes  behind;  and  the  light  that  comes  of  striking  mBXky 
matches,  and  with  the  effusion  of  kerosene  that  is  odoriferous.  Electric  powe^ 
is  already  the  cheapest  form  of  energy,  where  waterfalls  are  used.     Electim^ 
light  is  growing  both  better  and  cheaper.     Electric  heat,  while  dear  for  onft^ 
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nary  use,  at  present,  will  become  cheaper.  The  use  of  electricity  for  power, 
heat  and  light  must  become  well-nigh  universal,  in  time. 

Next  to  ite  electrical  uses,  copper  is  most  extensively  employed  in  engi- 
neering; every  modem  engine  has  brass  oil-cups;  brass  and  copper  tubing 
is  used  in  many  boilers;  brass,  gun-metal,  bronze  and  composition  copper 
bearings  are  a  necessity.  Copper  and  brass  boiler  tubes  are  used  in  loco- 
motives and  other  high  type  boilers,  having  ability  to  withstand  enormous 
pressures,  and  being  excellent  conductors  of  heat.  Copper  tubes  are  used  al- 
most exclusively  in  marine  condensers.  Until  the  era  of  iron  vessels,  prudent 
shipowners  sheathed  the  hulls  of  their  craft  with  copper,  which  kept  the  bot- 
toms clean.  Within  the  past  few  years  this  practice  has  been  renewed,  with 
modem  steel  steamers,  on  which  it  is  necessary  to  plank  over  the  hull  below  the 
water  line,  in  order  to  give  a  backing  for  the  riveting  on  of  the  copper  sheets. 
The  loss  in  speed,  and  consequent  loss  in  time  and  fuel,  brought  about  by  bar- 
nacles gathering  on  iron  and  steel  bottoms,  is  very  great,  and  the  cost  of  dry- 
docking  and  scraping,  with  loss  of  time  entailed  thereby,  is  probably  con- 
siderably greater  than  the  expense  of  wood-sheathing  and  coppering  iron  and 
steel  vessels  below  the  water  line.  Eventually  some  method  will  be  devised 
for  the  plating  of  copper  directly  on  the  steel  bottoms  of  the  boats. 

Copper  is  used  extensively  in  architecture,  as  roofing  for  buildings,  either 
in  sheets  or  tile  form,  and  in  cornices.  For  the  latter  use  copper  b  consid- 
erably more  costly  than  galvanized  iron,  but  its  freedom  from  corrosion, 
and  its  rich  appearance  without  painting,  render  it  desirable  for  ornamental 
cornice  work  on  the  better  class  of  buildings.  Bronze  gates  and  doors  for 
churches  and  public  buildings  are  highly  ornamental,  and  the  most  desir- 
able that  can  be  made.  Bronze  grille  work  is  frequently  used,  and  its  rich- 
ness and  permanence  cause  it  to  be  regarded  favorably.  In  builders*  hard- 
ware, brass,  bronze  and  copper  locks,  knobs,  escutcheons,  butts,  bolts,  catches 
and  drawer  pulls  are  in  steadily  increasing  favor  and  use,  and  from  the  su- 
perior durability  and  appearance  of  copper  and  its  alloys,  will  continue  to  dis- 
place iron  in  a  greater  ratio,  as  the  nations  increase  in  wealth  and  the  stand- 
ard of  living  is  raised.  Brass  rods  for  portieres,  curtains  and  stair  carpets  are 
in  favor.  Brass  pipes  and  faucets,  usually  nickeled,  are  used  in  the  best 
plumbing,  for  bathrooms  and  lavatories,  on  land  and  sea,  and  in  railroad 
sleeping-cars.  Extensive  use  is  now  made  of  brass  rods  in  devices  for  win- 
dow displays  and  in  various  mechanisms  for  exhibiting  goods,  in  retail  busi- 
ness places. 

The  domestic  uses  of  copper  and  brass  are  varied.  Brass  beds  and  fur- 
niture attract  by  their  cleanliness,  beauty  and  durability.  Brass  or  cop- 
per lamps,  for  kerosene  oil,  are  more  durable  and  ornamental  than  those 
of  glass  and  other  materials,  and  also  far  safer.  The  consumption  of  high 
grade  brass  piping  and  castings,  for  gasoliers  and  electroliers,  is  enormous, 
and  constantly  increasing,  displacing  the  crude  iron  pipes  and  castings  of  the 
preceding  generation.  In  the  kitchen  the  brazen  kettles  of  earlier  days  are 
losing  ground.  There  is  no  material  better  fitted  for  cooking,  when  carefully 
cleaned,  and  none  that  may  cause  so  much  trouble,  if  neglected. 
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Within  the  past  few  years,  copper  has  been  used  for  roofing  passenger 
coaches  of  railroads,  with  good  results.  The  ideal  passenger  car  of  the  future 
will  have  a  steel  frame,  a  copper  roof,  a  wooden  interior  finish  with  brass  fit- 
tings, and  paper  wheels. 

Wherever  there  are  waterworks,  brass  faucets  and  valves  will  be  found. 
The  consumption  of  brass  for  valves  is  enormous,  and  for  very  many  uses  these 
valves,  while  very  costly  in  the  larger  sizes,  are  eoonomical  in  the  end. 

For  more  than  two  thousand  years  statues  have  been  made  of  bronse. 
Iron  turns  to  rust,  wood  decays,  and  marble  is  discolored,  but  bronze  retains 
the  beauty  and  finbh  of  the  sculptor,  and  is  subject  to  a  slight  corrosion  only, 
in  the  course  of  ages,  when  buried  in  the  earth.  For  decorative  purposes 
bronze  is  used  for  vases,  urns  and  similar  ornamental  receptacles. 

Copper  and  its  alloys  have  been  employed  for  coinage  from  time  imme- 
morial. Originally  copper  was  a  purely  money  metal,  like  gold  and  ailver. 
and  each  copper  coin,  unless  debased  by  the  short-sighted  cunning  of  the  petty 
tyrant,  oligarchy  or  democracy  of  the  day,  represented  upon  its  face  merely 
the  intrinsic  worth  of  the  metal  contained.  The  inherent  impossibility  of 
keeping  three  separate  metals  upon  any  fixed  parity  led  to  the  relegation  of 
copper  to  the  status  of  token  money,  for  the  same  reason  that  silver  coins 
were  made  merely  a  token  money  also,  by  the  leading  commercial  nations  of 
the  globe,  during  the  century  just  passed.  The  Chinese  still  give  honest  val- 
ues in  their  brass  money,  and  the  experience  of  Europeans,  who  require  a 
coolie  with  a  wheelbarrow  to  carry  around  the  change  for  a  gold  sovereign, 
is  typical  of  what  would  be  the  case  over  the  entire  world  if  copper  had  not 
been  eliminated  from  the  list  of  purely  money  metals.  The  annual  consump- 
tion of  copper  for  coinage  is  much  greater  than  would  be  anticipated  by  any- 
one who  has  not  given  the  matter  a  little  investigation. 

The  followers  of  Mars  are  liberal  consumers  of  copper.  The  brass  cannoa, 
so  popular  fifty  years  ago,  are  now  used  mainly  for  firing  salutes,  ornamenting 
public  squares,  and  trading  to  the  heathen.  Notwithstanding  the  disuse  of 
the  metal  for  ordnance,  except  in  small  salute-guns  for  yachts,  more  copper  Is 
now  used  for  munitions  of  war  than  was  ever  consumed  in  the  casting  of  can- 
non. Brass  and  copper  cartridge  cases,  cold  stamped  from  tough  sheets,  are 
cons\m:ied  annually  to  the  extent  of  hundreds  of  millions,  by  the  world's  ar- 
mies, for  machine  guns  and  small  arms,  and  to  a  scarcely  smaller  extent  by 
hunters.  Hundreds  of  tons  of  the  best  tough  metal  are  consumed  annually, 
merely  to  make  the  brass  buttons  that  decorate  the  uniforms  of  the  world's  ar- 
mies and  navies.  Brass  fittings  and  buckles  for  men  and  horses,  brass  can- 
teens, drinking  cups  and  cooking  utensils,  also  require  much  copper.  It  is 
probable  that  copper  must  give  Way  to  aluminum  for  these  latter  uses,  throqgb- 
out  the  world,  as  aluminum  is  lighter  and  tarnishes  less  easily.  The  copper 
exploders,  used  in  every  metal  mine  where  modem  methods  are  employed* 
afford  another  use,  apparently  trivial,  yet  which  is  one  of  the  scores  of  minor 
demands  that  in  the  aggregate  foot  up  thousands  of  tons  annually. 

In  the  arts  and  manufactures  copper  plays  a  highly  important  part.  II10 
ireat  vacuum  pans  of  the  sugar  factories  and  refineries  are  made  of  copptft 
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There  are  copper  vats  in  pulp  and  paper  factories.  The  worms  and  stills  of 
distilleiiea  are  of  copper,  and  the  copper  brewing  kettles  in  which  beer  is  made 
are  of  immense  siie  and  numbered  by  thousands.  There  is  scarcely  a  manu- 
facture that  does  not  make  more  or  less  use  of  copper  or  brass,  in  some  one  or 
more  of  the  processes  employed.  The  works  and  cases  of  Yankee  clocks,  now 
to  be  found  in  the  most  remote  comers  of  the  earth,  are  of  brass,  as  are  the  gear 
wheels  and  pinions  of  watches  and  other  instruments  of  precision.  The  man- 
ufacturers of  scientific  instruments  and  optical  goods  are  excellent  patrons 
of  the  brasB^foimder.  From  him  are  obtained  the  alloyed  metal  that,  under 
many  forms,  as  sheets,  tubes,  rods,  wires  and  castings,  make  up  the  bulk  of  the 
construction  of  microscopes  and  telescopes,  of  surveyor's  transits  and  draught- 
man's  protractors,  and  of  the  many  strange  instnmients  of  marvelous  com- 
plexity and  variety  that  do  human  work  without  the  element  of  human  falli- 
bility. 

The  textile  manufacturers  use  copper  rolls  for  stamping  patterns  upon 
calicos  and  print  cloths.  Brass  platens  upon  typewriters  are  used  to  aid  in 
manifolding.  Signs  of  copper  and  brass  stare  at  us  from  every  comer  of 
crowded  city  streets.  Copper  leaf  is  used  by  sign  writers  and  in  other  ways. 
Comminuted  copper  is  used  for  bronzing. 

The  uses  of  copper  enumerated  in  the  preceding  paragraphs  of  this  chap- 
ter are  for  the  metal  and  its  metallic  alloys.  There  are  alloys,  such  as  nickel-, 
copper,  arsenic-copper,  aluminum-copper  and  others,  hitherto  unmentioned, 
whieh  are  used  for  a  variety  of  special  purposes.  In  addition  to  the  uses  of 
copper  and  its  metallic  alloys,  there  are  highly  important  utilities  for  various 
ores  and  compounds  of  the  metal.  Malachite,  when  found  massive  and  pure, 
is  a  semi-precious  stone  of  great  beauty  and  much  in  demand  for  table-tops 
and  interior  architecture.  Other  ores  are  ground  up  for  pigments,  several 
beautiful  shades  of  green  and  blue  being  secured  from  mixtures  having  cop- 
per ores  as  bases. 

The  most  important  copper  mineral,  for  other  uses  than  the  production 
of  metal  therefrom  by  smelting,  is  sulphate  of  copper,  the  common  blue  vitriol 
of  commerce.  This  is  occasionally  found  in  nature,  as  chalcanthite,  but  b 
almost  invariably  a  product  of  manufacture.  This  compound  is  one  of  the 
most  important  chemical  agents  known  to  Science  and  industry.  It  is  a  ne- 
cessity in  the  electrolytic  refining  of  crude  copper.  It  is  a  component  part  of 
all  wet  batteries,  and  as  such  rings  our  door-bells,  transmits  our  telegrams, 
and  is  the  energizing  agent  that  permits  the  transmission  of  the  human  voice 
over  the  wires  of  the  telephone.  In  electro-plating,  electrotyping  and  kin- 
dred industries,  it  is  the  prime  factor.  As  an  insectide  it  stands  without 
an  equal ;  dilute  solutions  of  sulphate  of  copper  stayed  the  ravages  of  the  phyl- 
loxera when  the  vineyards  of  France  seemed  doomed.  It  is  probable  that 
not  leas  than  one  hundred  thousand  tons  of  copper  sulphate,  containing  a 
quarter  of  its  weight  in  metallic  copper,  is  consumed  every  year  in  spraying 
the  vines  and  fruit  trees  of  Europe  and  America,  and  thus  it  may  be  said  that 
it  is  to  copper  that  we  owe  the  sparkling  wines  of  France,  the  peerless  American 
•pple,  and  the  blushing  peach  that  reaches  perfection  on  every  continent. 
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reason  of  the  high  market  price.  Costs  were  increased,  not  only  through 
higher  wages  paid  workmen,  but  by  reason  of  a  general  slackening  of  vigi- 
lance in  guarding  small  leaks,  it  seeming  impossible  for  any  corporation  to 
be  as  careful  in  good  times  as  in  an  ordinary  season.  It  has  taken  the  better 
mines  several  years  to  get  back,  even  partially,  to  the  vantage  ground  of 
coots  occupied  before  the  era  of  boom  prices  that  l>egun  in  1898. 
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CHAPTER  VL 
Glossary  of  Mining  Terms. 

In  this  section  of  the  Copper  Handbook  the  glossary,  first  appearing  in 
the  1902  Edition,  has  been  materially  amplified,  and  will  be  found  to  give 
nearly  all  of  the  terms  used  in  copper  mining,  milling  and  smelting. 

ACID.  An  acid  rock  is  one  in  which  bases  arc  combined  with  acids, 
forming  salts.     The  antithesis  of  basic. 

ADIT.  A  tunnel.  A  mine  opening,  driven  from  the  surface  into  a  hill  or 
mountain,  on  practically  a  horizontal  plane,  only  enough  rise  being  allowed 
to  provide  for  natural  drainage  and  to  allow  the  easy  removal  of  care  bring- 
ing rock  from  the  breast  of  the  working.  An  adit  can  be  driven  only  where 
the  surface  is  mountainous  or  quite  hilly. 

ADOBE.     Sun-dried  brick. 

AIR-BLAST.  A  violent  explosion,  caused  by  the  escape  of  air  com- 
pressed l)y  the  settling  of  the  upper  workings  of  a  deep  mine. 

AIR  COMPRESSOR.  A  machine  for  condensing  air  to  a  pressure  suf- 
fici<»nt  to  actuate  machinery,  when  delivered  underground  or  elsewhere  at  a 
considerable  distance. 

AIR-DOORS.  Owing  to  strong  currents  of  air  frequently  found  in  the 
depths  of  mines,  it  is  sometimes  necessary  to  build  a  little  chamber  in  a  drift 
connecting  two  shafts,  with  a  door  at  either  end,  to  prevent  the  strong  air 
curn»nt^  blowing  out  the  lamps  and  candles  of  the  minera. 

AIR-DRILL.     A  power  drill  operated  by  compressed  air. 

AIR-SHAFT.  A  shaft  sunk  solely  to  pro\dde  ventilation  for  deep  work- 
ings, or  else  an  old  shaft  kept  open  solely  to  fumbh  air  to  the  mine.  Nature 
prox'ides  a  means  of  ventilating  even  very  deep  mines.  Two  shafts,  one  of 
w  hich  is  sunk  on  slightly  higher  ground  than  the  other,  will  provide  natural 
ventilution  underground  as  soon  as  connected  by  a  drift.  The  longer  shaft 
bertuiies  a  ehinuiey  and  the  shorter  an  inverted  syphon,  down  which  the  air 
is  Kueked  with  gn^at  force. 

ALKALI.     An  alkali  is  a  lye — the  opposite  of  an  acid. 

ALLOY.  Two  or  more  metals  united  mechanically,  but  not  chemically, 
by    fusion. 

ALLUVIUM.     Soil  or  broken  rock  deposited  by  the  action  of  water. 

ALTERED.  A  nK*k  that  has  imdergone  changes  in  its  chemical  and 
minendogieal  structure  since  its  original  deposition. 

ALUMINOUS.  A  rock  having  aluminum  as  a  base  or  prominent  constit- 
uent element. 


THE  COPPER  HANDBOOK.  73 

AMALGAM.  A  union  of  mercury  with  other  metals,  such  as  gold,  silver 
or  copper.     Mercury  will  not  amalgamate  with  iron. 

AMALGAMATION.  The  process  of  uniting  gold,  silver  or  copper  with 
mercury.  The  quicksilver  is  expelled  later  by  heat  and  recovered  for  further 
use. 

AMORPHOUS.    Without  form. 

AMYGDALOID.  A  trap  rock,  of  igneous  origin  and  frequently  of  highly 
complex  structure,  the  name  coming  from  the  little  pits  or  amygdules  of  softer 
rock-material  found  therein.  In  the  Lake  Superior  copper  district  the  cop- 
per-bearing amygdaloids  frequently  show  the  native  copper  in  the  amygdules 
left  by  the  leachmg  out  of  the  softer  rock  originally  contained  therein. 

AlfTGDALOIDAL.  Of  the  nature  of  or  akin  to  an  amygdaloid.  Word 
used  in  England,  in  place  of  amygdaloid. 

ANALYSIS.     A  complete  chemical  test  of  any  given  substance. 
ANHYDROUS.     Devoid  of  water. 

ANTICLINAL.  A  fold  of  rock-strata  bulging  upward,  in  saddle-shape. 
The  reverse,  geologically,  of  synclinal. 

ANTIMONIDE.  An  ore  of  any  metal  or  metab  chemically  united  with 
antimony. 

APEX.    That  part  of  an  ore  vein  at  or  nearest  surface.     Usually  re- 
quires opposing  experts  and  several  lawsuits  to  determine.     In  case  of  liti- 
gation the  apex  b  usuaUy  owned  by  the  litigant  having  the  most  money. 
APICES.     Apexes. 

ARASTRA.     A  Chilean  mill.    A  circular  trough,  in  which  broken  ore  is 
pulverised  by  a  revohing  wheel  or  mill  stone. 
ARENACEOUS.    Of  a  sandy  nature. 
ARGENTIFEROUS.    SUver-bearing. 
ARGILLACEOUS.    Of  a  clayey  nature. 

ARROBA.     A  weight  of  varying  heft.    Spanish,  25.36  pounds  avoirdu- 
pois.  Portuguese,  32.38  pounds. 

ARSENIDE.     An  ore  of  any  metal,  or  metals,  with  which  arsenic  is  chem- 
ically united. 

ARSENOPYRITE.    An  ore  of  any  metal  or  metals  with  which  arsenic  and 
^phurare  chemically  united. 

ASSAY.     A  chemical  test  of  ore  or  metal  to  determine  its  exact  cont^'nt 
and  value  in  any  given  metal  or  metals. 

ASSESSMENT  WORK.    The  amount  of  work  required  annually  by  th«f 
doited  States  government,  from  the  holders  of  an  unpatented  mining  claim. 
ATTLE.    Cornish  term  for  waste  rock. 
AURIFEROUS.    Ck^d-bearing. 

AUXILIARY.    An  auxiliary  engine  or  machine  is  otie  k^pt  in  rirservf;, 
'^f  use  when  the  principal  machine  is  idle  for  repairs  or  other  r»rasonfl. 
AVERAGE  PRODUCE.    Cornish  term  for  percentage  of  c^/pp^rr  in  or<;. 
BACK.    The  roof  of  rock  above  any  mine  opening  driven  on  a  hrmz^^ntai 
Plioe. 
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BADAOL    AirinwiiieiimtiKfmcaiiDoliF)cxk,diietopo«tlerfiiii^ 

y>uif  j^mw-ti  or  ioBuifieieiit  veotiktion. 

BAJL    (xMninh  name  for  a  mine. 

BALAVCEBOB.    AeoontenveiglitfarpampnMls. 

BALL  H£AD«  A  ateam  atam|>,  ao  called  became  inrented  by  a  man 
tiuomi  BaJJ, 

BALL  STAMP.    A  Ball  head. 

BAJULLA  DE  COBRE.  Spaniafa  term  for  native  copper,  dreased,  but 
un«ifi(;lted.     F>juii'alent  to  the  **  mineral "  of  Lake  Superior  mines. 

BARREL  WORK.  Copper  in  small  masses,  detaehed  from  its  rock- 
mat  ru^ii  at  the  rock-house,  and  shipped  in  barrels  direct  to  the  smelter. 
HinalJ  iMumtm,  of  a  size  to  put  in  barrels. 

BARROW.     A  wheelbarrow ;  also  same  as  burrow. 

BARTLETT.     A  Uartlett  concentrating  table. 

BASALT.     A  trappean  rock. 

BASIC.  A  rr>ck  in  which  metals  are  combined  with  alkalies,  such  as  po- 
taHHiuin,  Mxliiini,  (*tc. 

BASIlf .     A  ny ndinal ;  a  trough  in  the  earth's  surface. 

BATTERY.     A  set  of  gravity  stamps,  usually  five  in  number,  but  some- 

tiflll'H  ll'HM. 

BEARING.    The  hearing  of  a  mineral  outcrop  is  its  strike. 

BEATING  AWAY.     To  cut  down  or  stope  a  mineral  body. 

BED.  A  Mt  riitiri(*(i  rock  formation.  Used  in  some  mineral  districts  to 
iiirtiii  VfiiiH  or  1(k1i*h  lying  horizontally,  or  approximately  so. 

BED-ROCK.  The  Holid  rock  as  differentiated  from  loose  or  surface  rxx:k. 
Thn  ItMlgo. 

BELLS.  Signalri  for  lowering  and  hoisting  the  bucket,  skip  or  cage  in  a 
Mliaft  iirt^  UNUiilly  ^vcn  by  bt'llH,  the  number  of  strokes  indicating  the  nature 
uf  tlu'  Itiml,  \\\v  pliuM*  for  Ituiding,  otc. 

BIT.  A  H{vv\  drill.  A  whort  hollow  cylinder  of  soft  steel,  used  in  dia- 
nuMul  drilliiiK.  Thi^  dinnionds  are  tH«t  around  the  inner  and  outer  edges  of  the 
luittoni  of  tlio  )>it  und  rut  awnv  the  most  refractory  rocks  when  the  bit  b  ro- 
tated. 

BLACK  COPPER.  (\>p|M»r  partly  smelted,  but  containing  impurities 
rtH)vuiii\f;   rt'tinin^. 

BLACK  JACK.     Zinc  blende. 

BLAST.  l\»  evpUnle  dynniuite  or  black  powder.  Air  forced  into  a  fur- 
iiHee  tv»  Hid  iu  iVibieiixg  the  or^*  eliarge. 

BLASTKD.  A  miner  that  ha*  Uvn  blast tni  is  one  who  has  been  injured 
t'\  Uu'  \*\plvvNiv»n  i»f  a  ehar^e  of  dynan\ite  or  gunpowder. 

BLASTING,  rk'  t«r\'akiivg  of  rvvk  by  n\eans  of  high  e^qilcoivea  inserted 
tu  KvUe.H  hoivil  iu  the  rwk  for  the  pur|K)tfe. 

BtKNDK,     ^iue  blemW. 

BLIND  DRIFT.  A  drift  c^xttuected  with  the  other  workii^  of  the  mine 
at  one  euvl  v»u1y       A  eul  vW  *»*,*. 

BLIND  iODR.     A  lode  that  does  not  cocae  tosurfttee. 
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CAVE.  A  natural  opening  or  ''vug''  in  a  rock  formation;  the  partial 
or  complete  falling-in  of  a  mine. 

CAVm G  SYSTEM.  A  plan  of  mining,  by  which  the  worked  out  upper 
levelB  and  surface  are  allowed  to  subside  gradually  as  the  mine  workings  are 
deepened. 

CEMENT  COPPER.  The  impure  metal  obtained  from  ores  by  leaching 
processes. 

CERRO.     Spanish  for  a  hill  showing  rock  outcrops. 

CHAMBER.     A  large  stope. 

CHAPEAU  DE  FER.     French  for  gossan  or  iron  hat. 

CHARGE.  The  amount  of  ore,  flux  and  fuel  required  for  one  filling 
of  a  furnace. 

CHIMNET.     An  ore  chute. 

CHERT.     A  coarse  flint  containing  calcium. 

CHILEAN  MILL.     An  arastra. 

CHILE  BARS.'  Bars  of  Chilean  blister  copper,  weighing  about  2Q0 
poimds  each. 

CHLORIDE.  The  ore  of  any  metal  or  metals  united  chemically  with, 
chlorine. 

CHURN  DRILL.  A  drill  having  a  churning  motion,  used  for  boring 
test-holes,  or  wells. 

CHUTE.  A  section  of  a  lode  or  vein  differing  by  being  much  richer 
or  leaner  than  the  average. 

CLACK.    A  pump  valve. 

CLAIM.  Public  land  staked  off  and  claimed  by  a  prospector  or  miner. 
Size  of  claims  varies  in  different  countries. 

CLA7  COURSE.     A    seam  of  clay  between  vein  and  wall. 

CLA7  SLATE.     An  argillaceous  slate. 

CLEAN-UP.  The  cleaning  up  of  accumulated  ore  or  metal  in  a  mill 
or  smelter. 

CLEAVAGE.  The  parting  of  rock  along  more  or  less  regular  lines  of 
least  resistance. 

COARSE  JIGS.  The  jigs  used  to  handle  the  heavier  grades  of  ore  or 
metal. 

COARSE  METAL.    Matte  resulting  from  the  first  smelting. 

COBBING.     Breaking  masses  of  ore  into  lumps  by  hand  hammers. 

COLLAR.     The.top  of  a  shaft — the  surface  timbering  of  a  shaft. 

COMPANY  ACCOUNT.  Miners  and  other  underground  employes  work- 
ing on  fixed  wages  per  shift  or  month  are  usually  called  "company  'count 
men  "  to  distinguish  them  from  miners  working  on  contract. 

COMPARTMENT.  Mining  shafts  are  usually  divided  into  two  or  moro 
compartments,  separated  by  framed  timbers  and  planking. 

CONCENTRATES.  The  concentrated  ore  or  metal,  after  elimination 
of  gangue  rock. 

CONCENTRATION.  The  process  of  separating  native  metal  or  ore 
from  its  gangue  of  worthless  rock. 
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CONCEITTRATinG  TABLES.     Concentrators. 

CONCEHTRATOR.  A  plant  where  ores  are  concentrated;  a  jig.  A 
machiiie  for  sepuniling  on^  or  metal  from  gangue-rock,  the  process  usually 
employing  a  rocking  or  oscillating  motion^  aided  by  jets  of  watt*r,  whereby  the 
worthless  gangue  is  driven  off  and  the  heavier  mineral  retained  by  specific 
gravity. 

CONDUCTIVTTY.  Electrical  conductivity  is  measured  by  the  remstanoe 
offered  to  the  passage  of  an  electrical  current. 

CONGLOMERATE.  A  pudding-stone  rock  formed  by  deposition  of  rock 
particles  on  old  srii-beds,  afterward  covered  by  other  rock  strata. 

CONSTRUCTION  ACCOUNT,  Many  of  the  Lake  Superior  copper  mine^ 
summarize  tlieir  finances  so  that  the  cost  of  upt-ratiun  is  divided  into  two 
classes,  one  btdng  for  general  working  exponaes  and  the  other  for  construction 
account.  The  latter  includes  new  buildings  and  machinery'  on  surface, 
and  frequently  new  mine  openings.  In  effect  the  construction  account 
of  a  mine  is  like  the  stock  aceotint  of  a  merchandise  firm,  and  aometimes^ 
like  charity,  •'covers  a  multitude  of  sins/' 

COICTACT  VEIN.  A  mineral  body  found  between  two  unlike  rock 
strata. 

CONTOUR.     The  outline  or  configuration  of  any  given  tract. 

CONTRACT.  iMany  miners  work  on  contract^  agreeing  to  sink,  drift 
or  stope  at  a  fixi'd  price  per  nmning  fool,  or  per  fathom.  These  are  known 
as  contract-miners,  and  are  usually  the  more  skilled  workmen. 

COPPER  ORE.  Si^e  detailed  diific rip t ions  of  copper  ores  and  copper- 
bearing  minerals  in  chapter  on  chemistry  and  mineral og^^ 

CORE.     A  drill  core. 

CORNISH  PUMP.  A  form  of  mine  pump  actuated  by  long  rods  reaching 
from  surface  down  the  whaftft. 

CORKISH  STAMP,  A  gravity  stamp,  in  which  the  heads  are  raised  b>- 
cams  and  dropped  hy  gravity, 

COST  BOOK  SYSTEM.  A  plan  of  mine  operation,  used  in  Cornwall 
only,  by  which  share.s  ari'  subject  to  unlimited  assessment.  A  sort  of  un- 
limited  partnership. 

COSTEANING.  Developing.  Proving  an  ore  body  by  trenching  across 
its  outercip  at  approximately  a  right  angle. 

COUNTERBALANCE.  Hoisting  plants  are  usually  worked  in  counter- 
balance for  tlfH'p  shafts.  The  v\ eight  of  the  de«ct*nding  eajBje  ur  skip  ii*  used 
to  partially  offsi'i  the  weight  of  the  cape  ur  skip  iiscendingE. 

COUNTER  VEIN.  A  cross  vein^  ruiiffiing  at  apprfixlmately  right  angles 
to  the  main  fin/  bodv- 

COtJHTRY  ROCK.     The  predominant  rwk  form  of  the  district, 

COURSE.     The  dirtvtioii  iir  strike  rif  a  mineral  body. 

CRAB.     A  hand  wiiicli. 

CREEPING.  Thf^  movrnient  caused  in  mines  by  the  pressure  of  super- 
incumbent and  adjar*'iit  Tuck  maAHt-s. 

CROPPIHGS.         Uutcrups. 
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CROSS  COURSE.    An  intersecting  vein. 

CROSSCUT.  An  opening  similar  to  a  drift,  except  that  the  crosscut 
is  sent  at  approximately  right  angles  to  the  formation,  while  a  drift  follows 
the  trend  of  the  lode  or  vein. 

CRUCIBLE.  A  vessel  of  refractory  material,  used  to  contain  ores  and 
metals  for  assaying  or  smelting. 

CRUSHER.     A  rock-crusher. 

CRYSTALLIZED.     Having  plainly  defined  crystals. 

CRYSTALS.  Geometrical  forms,  with  plane  faces,  of  infinite  variety, 
assumed  by  the  majority  of  minerals. 

CUPOLA.     A  furnace  in  a  smelter. 

CUPRIFEROUS.     Copper-bearing. 

CUTTING  DOWN.  When  a  shaft  is  enlarged,  work  begins  at  the  top, 
and  the  work  of  enlargement  is  called  cutting  down. 

CWT.     A  hundredweight,  of  112  pounds  avoirdupois. 

DAM.     A  masonry  barrier,  built  underground,  to  hold  back  water. 

DATUM  LEVEL.  The  level  (usually  sea-level  or  meanjevel  of  nearest 
considerable  body  of  water)  from  which  altitudes  are  measured  in  surveys. 

DEAD  ROASTING.  Sulphide  ores  are  dead  roasted  when  all  the  sulphur 
possible  to  drive  off  by  roasting  has  been  eliminated. 

DEAD  WORK.  The  opening  of  new  shafts,  drifts  and  winzes,  pre- 
liminary to  the  stoping  of  the  mineral  bodies. 

DEBRIS.     Broken  down  rock  material. 

DECOMPOSED,     l^ock  or  ore  broken  down  by  elemental  action. 

DECREPITATE.  To  break  into  fragments  with  violence,  under  the 
blow-pipe  or  great  heat. 

DENUDATION.  The  uncovering  of  rock  strata  by  the  weathering  of 
wind  or  water,  or  both. 

DEPOSIT.     A  term,  loosely  used,  meaning  a  mineral  body. 

DERRICK.  A  mast,  freely  rotatable,  carrying  a  boom  or  yard-arm, 
at  the  end  of  which  is  a  sheave  wheel.  Used  in  mining  mainly  for  open  pit 
work. 

DESSICATION.     The  drying  out  of  water  for  any  given  substance. 

DETRITUS.     Debris.     Broken  down  rock. 

DEVELOPMENT  WORK.     Dead  work. 

DIAMOND  DRILL.  A  machine  for  boring  holes  in  rocks,  taking  its 
name  from  the  black  diamonds  or  bortz  used  to  form  cutting  edges  on  the 
inner  and  outer  edges  of  the  hollow  cylindrical  bit. 

DIE.  The  iron  block  in  the  mortar,  on  which  the  ore  is  fed  for  crushijig 
under  the  stamp. 

DIORITE.     Greenstone.     A  crystalline  spathic  hornblende. 

DIP.  The  angle  at  which  a  lode  or  vein  descends  from  the  earth's 
surface. 

DIP  COMPASS.  A  compass  having  the  needle  fixed  to  swing  in  a 
vertical  plane. 

DIRT.     Frequently  used  to  describe  the  ore  broken  underground. 


MfTSIKMSt.    ,Ui  im  3ii^  a  ^ifagnrhyii  wiien.  t^Mpfciwy  ijrfiiird  walk 

MCOVfTl*,     Xi^;imiiiiL  Jaaeacaat:    isaAmumit  of  catrinm  and  mmg 

M#C£f  BOIff .  A  nBMia  anxSarj  Riiiiriini  caniBe^  vmlbr  opef»ted 
ivfA^ICf^inmH  muI  Jv»tiidHU!:fi  h^  twiprrfij  jnr:  or  eis  osd  for  pvefinunary 

tfOWWC/M.    \  siadt  ha^xag^  »  <iow  award  aor  curRst. 

MAnAOE.     An  ar^^^rtfr  tBtjm^mat  ^Uaatd  br  Eogfidi  smdten  to 

t/kU&flMG.     T^^ys^miitmi  on^  from  ipvM^ae  rock  by  hjuid  or  machiiiery. 

t/kU9IM0  fhOOtL  A  fkfffT  or  dan  surface  where  ore  is  dfeased  by 
ff^Af^ftit  Hft^i  tAYttt  \%nJtA  work. 

tlMtn,  A  htfnz4mud  opeoini^  in  a  mine,  following  the  direction  of 
f^f^  Ui4ii^  nr  Vf'tu,  Uffmn  alluvial  matter,  such  as  sand,  pebbles  and  boulders. 

fmil^T  COPPER,  Native  cr/pper  found  in  alluvium  far  from  its  original 
ttU'U  timhht',  w\tt'urf^  carriird  by  glaciers. 

UUiPTiHO,     (>\H^u'tun  driftA.     Driving. 

UUtUL.  A  hUuA  \mr  (nr  tmring  in  rock,  having  a  single  sharp  cutting 
lM*h,  nr  \^n  v\tU\un  tiwvn  vnmm'd  at  right  angles. 

UUUtL-COHH,  Am  th««  hit  of  a  diamond  diiil  b  follow,  solid,  cylindrical 
iHfftA  iif  u»U  Ht««  iMif  liy  ItM  Operation.  These  are  raised  to  surface  and  form 
M  VMhinliln  |H«tinMiirnf  riMMinl  of  tho  Mirata  through  which  the  drill  has  passed. 

tmttJ.  tlOLtC.     A  hol««  liorcHl  l)v  a  drill. 

DMIVINO.     thiniiiK. 

t>HOP  MMAKT,      \  uliuft,  unuiUly  of  heavy  framing,  sunk  by  weight, 

OuvMllh   Mh«l    «tt    nllHllfM'   limtiM'itll. 

UNttM      rho  i«N  lihdor  of  n  hoint  ing  oivgino,  around  which  the  cable  winds. 

lUtrVU  K      \\m\{  \\\\iA\  U  onpnblo  of  Unt^t  extended  in  length  by  ten- 

^HK'VIUVY       \\w  \i\\^M\\\  of  A  im^t,«%l  to  elongate,  when  under  pull 

m»li^  V  ^^l^^^^  ixxi  vUuu|M»Mi  ^wk  ij^Wt^u  fT\>iu  a  mioe.  An  ore-dump 
ssKVs^A^vs4  jis^s^  ^suwv^l    ^^N^  ,*  ^XA.Mo^^uw^^  ih^^  ^vMnhkxM  rock  hoisted  from 

w^vV  wv^s>xsv.  ^^suKv      XWv*  uutvi^:vANi  v(xU^  Aj\'  c«ttM  cffooB  or  counter 
v\HV)|\V^      \     v^^xNN  •  N    *anvn\vn;  >x  «\x\I  r<;:^  ioctetmil  earth. 
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ELECTROLYTE.  The  solution  in  which  electrolytic  separation  of 
metals  is  carried  on. 

ELECTROLYSIS.  The  separation  and  ledeposition  of  metals  by  elec- 
trolytic action. 

ELECTROLYTIC.  Term  applied  to  copper  means  copper  gained  from 
impure  metal  by  electrical  decomposition  and  redeposition,  whereby  the 
copper  is  taken  from  an  impure  bar  and  redcposited  in  a  pure  form 
at  the  opposite  pole  of  the  battery,  while  other  metals  are  precipitated  to 
the  bottom  of  tbe  tank  in  which  this  work  is  done. 

ELVAll.  Cornish  name  for  the  dyke  rocks  of  Cornwall,  usually  green- 
stone or  porphyry. 

EROSION.  The  wearing  away  of  surface  masses  of  rock  and  soil  by 
the  elements  and  by  glacial  action. 

ERUPTIVE.  Rock  matter  supposed  to  have  been  deposited  in  molten 
form  by  volcanic  action. 

ESCARPMENT.     A  rock  wall,  nearly  or  quite  vertical. 

EXFOLIATION.  The  separation  of  thin  leaf-like  layers  from  the  main 
body. 

EXPLODERS.     Fulminating  caps. 

FACE.  The  breast  of  a  drift.  A  face  of  ore  is  the  ore  shown  at  the 
working  end  of  a  drift  or  stope. 

FAHLBAND.  A  banded  crystalline  rock,  carrying  finely  disseminated 
sulphide  ores. 

FALL  OF  GROUND.     Rock  falling  from  the  roof  into  a  mine  opening. 

FALSE  SET.     A  temporary  set  of  timber. 

FAN.     A  device  used  to  foree  air  into  a  mine. 

FATHOM.     Six  feet.     In  stoping,  a  fathom  is  a  cube  of  six  feet. 

FAULT.     Dislocation  of  a  rock  stratum  by  which  continuity  is  lost. 

FEE.     The  ownership  of  land  in  fee-simple. 

FEE-OWNER.    The  owner  of  land  in  fee-simple. 

FEEDER.     A  braAch'ore  vein. 

FERRUGINOUS.    Carrying  iron. 

FILLING.  Allowing  a  mine  to  fill  with  water.  Occupying  old  stopes 
or  chambers  with  waste  rock. 

FINES.     The  finer  ores  or  metals  saved  in  concentrating  processes. 

FINISHER  JIGS.  The  jigs  used  to  save  the  fine  ores  or  metals  in  a 
concentrator  or  stampmill. 

FIRE.     The  miner's  warning  cry  when  a  blast  is  to  be  set  off,  is  "  fire." 

FISSILE.     That  which  may  be  easily  split. 

FISSURE.  Rock  matter  foreign  in  nature  to  the  walls  on  either  side — 
evidently  deposited  at  a  later  date  geologically,  in  a  crack  in  the  original 
rock. 

FISSURE  VEIN.  A  fissure,  containing  ore,  usually  disseminated  in  a 
worthless  gangue  differing  in  nature  from  the  country  rock  in  which  the 
fissure  occurs. 

FLAKE  COPPER.    Very  fine  scales  of  native  copper. 


FLOAT  COPnat    Drill  vspptr. 
ftOOftL    Jhk  tf^x  td  a  drift  «r 

FLOCnt  COFPEH.     V<t^  fine  nsdre  mpptr  thM  floats  on  wBter  and 

FLUCCAV.  A  iKJun  #>f  cla>%  found  m  ort  bodnsy  or,  moR  feequently, 
Si^mtikrfi  t\m  f/TK  Msui  walls  of  oountrr  rock. 

FtUKAW.     nii^^Mi. 

nVUB^     A  IsuunUrr  or  pip«  line  for  carnrinfE  water. 

FLUX*  Any  rriirvrral  or  ore  used  in  the  fumare  to  aid  in  fusing  the 
ltMfi$^iU*  rtrnk  Mu\  worthUfMf  elementu,  which  combine  with  the  flux  to  form 

FOLIATED,     Having  a  laminated  structure. 

FOOT.     T\w,  frxit-wall. 

FOOT- WALL.     TUj  fcxit.     The  stratum  of  rock  underiying  an  inclined 

rfiifi^ml  UhU*  or  v<'iri. 

FORKIffO.     rninpirig  waUT  from  a  mine. 

FORMATIOff.  A  U^rtu  iiwd  to  imply  the  general  geological  conditions 
of  M  gl  Villi  iU«frlrl.. 

FOSHICKIlfO.  l'!x(riu!iinK  metal  or  ore  from  old  mines  or  waste  bur- 
rnvvn. 

FRACTURE.     A  Immk. 

FHKK.  A  nil  IhI  \h  irw  whin  virgin  or  native,  and  not  combined  chem- 
li'rtlly   wllli  liny  nthiT  oli'iiirnt. 

FRKK'MILLllfO.  A  tnctiil  or  on»  that  is  readily  separated  from  its 
wriMimnHnylii«  rork  liy  iiHMlmniial  nirans. 

FMIAULK.     IOwhIIv  rnmhod  to  i\  powder. 

KUMNACK.     An  ovt^n  for  thr  HinrUing  of  ore. 

FUtiK.  A  iMitton  roni  with  a  Ktinpowder  core,  so  made  as  to  carry 
Wri4  to  Hii  «<\|iloiilvo  pluroil  for  \\h%\ 

FUHIHI.K.      Thni  whii  h  tan  U*  nwltod. 

FUWON,     Nh^Ulug.     AIU»vinK  nutaln  while  liquid,  through  heat. 

UAHHHO,     A  iXH'k  rompiv*ed  umiulv  of  plagiiK-last*  feldspar. 

UAIV     A   mii\hU   \\%hIk»^  or  ehi.^^l. 

UAHKHY.     A  drift 

OAHUUIC.  IV  i^ih^UsH  of  foi>  ixn  nnk  luHtter  adhering  to  dissem- 
UmUHl  l^>^M  or  imtix..  hh  tal.  th.^  RaiiKUe  nnk  Ls  iiKvbinieHllv  and  not  chem- 
HMaiv   mdi^Hl  \\iih  0^^  or»*  or  imtnl. 

JJAIWI  YWH,     A  ^KhUow    tiei«iuix>   wiu,   ua^iuiHY   wide  at  surface  and 
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6E0DE.     A  hollow  nodule  of  rock. 

GEOLOGY.     The  science  of  the  earth. 

GIANT  POWDER.     Dynamite. 

GLACIATIOH.    The  erosive  effect  produced  by  glaciers. 

GLAHCE.     Any  metallic  sulphide  showing  a  bright,  shining  surface. 

G.  M.  B.  "  Good  Merchantable  Brands '' — an  Ekiglish  grade  of  refined 
copper.  / 

GNEISS.     A  banded,  slaty  granite. 

GOB.     Mud  above  a  mine.     Refuse  in  worked-out  openings. 

GOPHERING.  Prospecting  work  confined  to  digging  shallow  pits  or 
starting  adits.  Term  used  from  similarity  of  this  work  to  the  crooked  little 
holes  dug  in  the  boU  by  gophers. 

GOSSAN.  Iron  Hat.  A  rock  capping,  usually  quartzose,  showing 
reddish-brown  iron  stains,  from  decomposed  iron  pyrites.  Frequently 
found  overlying  sulphide  ores  of  copper. 

GRADE.  The  percentage  or  value,  when  applied  to  ore  bodies  and 
partly  refined  metals. 

GRANITE.  A  dense,  granular  rock,  composed  of  varying  aggregates 
of  quarts,  feldspar  and  mica. 

GRANULATED.    In  the  form  of  grains. 

GRASS  ROOTS.    At  surface. 

GRAVITY  STAMP.  A  stamp,  usually  set  in  batteries  of  five,  in  which 
the  piston  is  raised  by  a  cam,  the  stamp  crushing  the  charge  in  the  mortar 
by  its  weight  when  allowed  to  fall. 

GREENSTONE.     Diorite,  or  gabbro. 

GRIZZLY.  A  grating  of  heavy  iron  or  steel  bars,  through  which  the 
smaller  pieces  of  rock  or  ore  fall. 

GROSS  TON.     A  long  ton  of  2,240  pounds  avoirdupois. 

GROUNDSILL.     The  bed-piece  of  a  set  of  mine  timbers. 

GUIDES.  Perpendicular  wooden  stringers  for  guiding  cages  in  ver- 
tical shafts. 

GUT.     To  rob. 

HADE.  (American).  Dip  of  a  \^in  from  the  zenith.  (Englbh). 
Dip  of  a  vein  from  the  horizon.     Take  your  choice. 

HALVAN.     Cornish  for  refuse  copper  ore. 

HANGING.  The  hanging-wall;  the  stratum  of  rock  overlying  an  in- 
clined mineral  lode  or  vein. 

HARDHEAD.  A  lump  of  partly  smelted  ore,  carr>'ing  high  percentages 
of  refractory  elements,  such  as  iron,  antimony  and  arsenic. 

HAT.     The  capping  of  a  mineral  body. 

HAULAGE  PLANT.  A  mechanical  installation  for  the  underground 
tramming  of  rock,  operated  by  ropes,  compressed  air  or  electricity. 

HEAD.     Water  pressure. 

HEADGEAR.  A  building,  or  framework,  fitted  with  sheaves,  ovei 
the  mouth  of  a  shaft. 
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HEAP'ROASmrG.     Bunitiig  the  folpinr  out  of  ores  pOed  in  lie«|i6 
'  with  A  iffimU  Mnmint  of  wood  or  odlMr  foeL 

HEAVE,    A  fault.    The  roOiiig  oat  of  fine  of  ifip  hr  a  lode  in  making 

HEAVnra.     Rolling. 

HECTARE.    A  metric  measure  equalfins  2.471  acres. 

HOIST.  An  engine  for  hoisting,  the  rope,  as  raised^  being  coiled  around 
»  drum. 

H0I8TER.    A  hoist. 

HOLE.  Any  opening  in  the  ground.  More  espedaOy  a  hole  drilled 
for  itxplosives. 

HOLIEG  THROUGH.  A  drift  or  other  nune  opening  is  holed  through 
whim  a  c<inni;ction  is  made  between  two  separate  ends  working  toward  each 
otlmr. 

HORIZOR.  The  sky-line,  commonly  used  in  the  sense  of  absolutely 
flat,  MM  Nluiwn  by  a  spirit  level.  Geologically,  all  rock  strata  of  the  same 
Kmiloglral  pc^riod. 

H0R8B.  An  Intrusion  of  coimtry  rock  into  a  mineral  body.  Sometimes 
NyiioiiynioiiM  with  dyke. 

H0R8S-WHIM.    A  windlass  operated  by  horse-power. 

IIUKL.    (!<irtilNh  for  mine.    Commonly  spelled  wheal. 

HUNGRY.     Nearly  or  quite  barren  of  mineral  value. 

HUNTINGTON  MILL.    An.  improved  Chilean  miU. 

HYDRATED.    Containing  water  of  crystallisation. 

HYDRO-METALLURGY.    The  reduction  of  ores  by  wet  processes. 

HYDROUS.    Containing  water. 

IGNEOUS.     UookH  of  volcanic  origin. 

IMPREGNATED.  Containing  ore.  Property  used  in  referring  to  coun- 
it'V  rork  nirrvinK  ininiTol  nimilar  to  that  in  the  vein. 

IN  PLACE.     Hock  matter  in  the  position  where  deposited  by  nature. 

IN  BITU.     In  pliioo. 

INCH.     M«M'  Minor's  Inch. 

INCLINATION.     Tho  dip  of  a  vein  from  the  horizon  measured  in  de- 

INCLINE  SHAFT.  A  slmft  sunk  at  any  angle  with  the  horizon  under 
in  I" 

INCRUSTATION.     A  Holidified  coating,  usually  cr>'8tallized. 

INFILTRATION.  Tho  deposition  of  mineral  matter  from  percolatinj 
wuti»r. 

INGOT.  A  iwwM  of  metal  cast  in  a  peculiarly  formed  mold;  applied 
tihlv  to  iioUi,  Hilvor  or  cop(H«r.     Iron  is  cast  in  pigs. 

INTAKE.    The  o(H'ning  for  water  to  enter  a  pipe  or  flume. 

IRIDESCENT.     Showing  the  colors  of  the  rainbow. 

IRON  HAT.    (3iuisan. 

J IG,     A  nmehlne  for  concentrating  ore  or  mineral  by  means  of  oscillatory 


THE  COPPER  HANDBOOK.  85 

or  vibratory  motion,  aided  by  jets  of  water,  separation  of  tfie  ore  from  its 
^angue  being  efifected  by  the  greater  specific  gravity  of  the  former. 

JIGGER.     A  crude  jig. 

JIGGHIG.    Concentrating  ore  by  the  use  of  a  jig. 

JUMPER.     A  chum  drill. 

JUH CnOH.    The  uniting  point. 

KEWEENAW  AN.  Pertaining  to  or  of  the  Keweenaw  formation,  in 
^^rhich  the  Lake  Superior  copper  mines  are  opened. 

KIBBLE.     A  bucket  used  for  hoisting  material  in  a  shaft. 

KIJ^LAS.    Clay  slate  or  shale. 

KILOGRAM.    A  metric  weight  of  2.2046  pounds. 

KILOMETER.     A  measure  of  distance  equalling  0.621376  miles. 

KINDLY.  Appearance  of  rock  carrying  or  promising  to  carry  good 
mineral  values. 

LADDER  ROAD.    A  ladderway. 

LADDERWAT.  The  series  of  ladders  giving  ing];ess  and  egress  to  a 
mine  shaft;   the  compartment  in  which  the  ladders  are. 

LAGGING.  Timber,  usually  of  small  diameter,  placed  over  the  cap- 
timbers  of  incline  shafts  and  drifts,  to  prevent  damage  from  falling  rock. 

LAMINAE.    Thm  plates. 

LANDER.  The  man  at  the  mouth  of  the  shaft,  who  receives  signals 
from  below,  and  attends  to  the  unloading  of  rock  sent  up  in  buckets,  skips 
or  cages. 

LAUNDER.  A  wooden  flume  or  sluice,  used  to  convey  water,  or  tail- 
inf^  held  in  solution  in  water. 

LAVA.     Rock  formed  by  flows  from  volcanoes. 

LEACH.    To  dissolve  minerals  from  ore  by  water. 

LEACHING.     Lixiviating  ores. 

LEAD  (leed).     A  mineral  body. 

LEDGE.     The  solid  rock  where  encountered  at  or  nearest  surface. 

LEG-PIECE.     An  upright  timber  supporting  the  cap  of  a  timber  set. 

LEGS.     The  side  pieces  of  a  set  of  timber. 

LENSE.     An  ore  body  of  lenticular  form. 

LENTICULAR.     Having  the  shape  of  a  double  convex  lense. 

LEVl^L.  ^A  horizontal  opening  in  a  mine.  Levels  are  commonly  opened 
at  stated-  intervals  as  depth  is  gained — usually  at  100  feet  in  modem  mining 
practice.  The  word  "level"  is  frequently  used  interchangeably  with  the 
word  drift,  but  is  more  comprehensive.  Both  drifts  and  crosscuts  may  be 
opened  on  a  level,  but  a  crosscut  is  not  a  level. 

LIGNEOUS.     Of  a  woody  nature. 

LIMESTONE.    Calcium  carbonate. 

LIXIVIATION.    The  process  of  leaching  out  mineral  valqes  from  greg, 

LODE.     A  stratifled  rock  bed  carrying  mineral  values, 

LONG  TON.    A  gross  ton  of  2,240  pounds  avordupois^ 

MAGMA,    Gftngu^t    Rock  materia  CAn^ing  ore?. 
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MALLEXbLE.  Capable  of  changing  form,  without  breaking,  under  a 
hammer. 

MAlf-CAR.  A  skip-tnick  having  tiers  of  circus  seats,  used  for  carrying 
miners  to  and  from  work  in  mines  operating  inclined  shafts. 

HAN-ENGINE.  An  appliance  for  raising  and  lowering  miners  in  deep 
incline  shafts.  Consists  essentially  of  two  long  beams,  worked  in  counter- 
balance and  having  platforms  at  stated  intervals. 

HASS.     A  solid  chunk  of  native  metal. 

MASSIVE.     Rock  \\'ithout  defined  lines  of  cleavage. 

HATRICE.  The  rock  surrounding  an  imbedded  object,  such  as  a  nugget 
or  mass  of  native  copper. 

IfATRIX.     Matrice. 

HATTE.  Regulus.  A  product  between  copper  ore  and  blister  copper, 
varying  greatly  in  the  percentage  of  metal  contained.  Is  obtained  by  roasting 
out  more  or  less  sulphur  from  sulphide  copper  ores. 

HATTING.    Tl)c  process  of  converting  sulphide  ores  into  matte. 

MESA.     Spanish  for  a  tableland  or  plateau. 

MESH.    The  size  of  openings  in  a  screen. 

METALLIFEROUS.     Carrying  metal. 

METALLURGY.  Science  and  practice  of  reducing  metals  from  ores 
and  minerals. 

METAMORPHIC.  When  said  of  minerals  refers  to  a  rock  that  has 
undergone  structural  and  chemical  changes  after  its  original  formation. 

METRE.     A  linear  measure  equalling  39.37  inches. 

METRIC  TON.     A  weight  of  2204.6  pounds  avordupois. 

MILLING.  Dressing  ore  in  a  mill ;  also  running  ore  in  a  mine  through 
a  winze  for  loading  into  tram-cars  or  wheelbarrows  on  a  lower  level  than  th» 
one  where  broken. 

MILL  RUN.  A  test  of  the  mineral  contents  of  rock  or  ore  by  actual 
milling. 

MINE.  An  open  pit,  or  underground  opening  or  openings  from  which 
mineral  values  are  extracted. 

MINER.  In  strict  construction,  the  man  that  does  the  drilling  and  { 
blasting  in  a  mine.     In  a  broader  sense,  all  men  working  undergroimd. 

MINERAL.  Ore,  or  rock  containing  metal.  In  the  Lake  Supeflor  ] 
district  the  term  mineral  has  a  special  use,  being  employed  to  designate  tfal  I 
native  copper,  with  its  adhering  gangue  of  amygdaloid  or  conglomerate  nAj 
as  it  comes  from  the  mill,  before  sending  to  the  smelter. 

MINERAL  BELT.     The  mineralized  territory  in  a  given  fonnatioB( 
district. 

MINERAL  DE  COBRE.     Copper  matte. 

MINERALOGY.     The  science  of  minerals. 

MINERAL  RIGHTS.  The  ownership  of  the  rights  to  mine  under  I 
surface  of  land.  Mineral  rights  arc  sometimes  reserved  in  seliuoji^  tk  i 
face  of  land,  in  some  districts. 

MINER'S  INCH.    The  amount  of  water  that  will  flow  through  an  q 
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ing  one  inch  square  under  a  six-inch  head,  which  is  2,274  cubic  feet  in  24 
hours,  or  94^  cubic  feet  per  hour,^qual  to  665  wine  gallons,  or  503  imperial 
gallons  hourly. 

MISSED  HOLE.  A  drill  hole,  charged  with  explosives  which  fail  to  be 
set  ofif  by  the  fulminating  cap. 

MOIL.  A  steel  bar,  like  a  drill,  except  that  it  is  sharpened  to  a  point 
instead  of  having  a  cutting  face. 

MOLDS.     Copper  cast  in  molds. 

MORAINE.  A  mass  of  boulders  and  detrital  material  marking  the 
limits  of  a  former  glacier. 

MORTAR.  An  assayer's  mortar  in  which  rock  or  ore  is  crushed  with 
a  pestle;  a  mortar  box. 

MORTAR  BOX.  The  iron  box  under  the  stamps,  into  which  ore  or  rock 
b    fed   for   crushing. 

MUCKER.     A  trammer. 

MUHDIC.     Py  rite ;  sulphide  of  iron. 

NATIVE.     A  virgin  metal — not  an  ore. 

NON-CONFORMABLE.  Rock  strata  evidently  not  originally  associ- 
ated in  the  position  now  occupied. 

NUGGET.     A  lump  of  native  metal.     Term  usually  applied  to  gold. 

OPEN-CAST.  Working  a  mine  as  a  quarr>',  without  underground 
openings. 

OPEN  CUT.     A  mine  worked  open-cast. 

ORE.  A  chemical  union  of  one  or  more  metallic  elements  with  other 
elements,  usually  non-metallic,  of  which  oxygen,  carbon  and  sulphur  are  the 
most  frequent.  For  the  various  ores  of  copper,  see  chapter  on  chemistry 
and  mineralogy. 

ORE  CAR.     A  mine  car  for  carrying  ore  or  waste  rock. 

ORE  DUMP.    See  Dump. 

ORTHOCLOSE.  Silicate  of  potassium  and  aluminum.  An  acid  feld- 
spar. 

OUTCROP.  The  ledge  of  a  lode  or  vein  that  is  exposed  on  the  surface 
of  the  earth. 

OUTLIER.  An  isolated  rock  or  group  of  rocks  lying  at  a  distance  from 
the  main  body,  and  separated  therefrom,  on  the  surface  of  the  earth,  by  a 
different  rock  formation. 

OUTPUT.     Production. 

OVERBURDEN.  Superincumbent  material,  usually  drift  or  alluvium. 
f  OVERHAND  STOPING.     Removing  ore  in  ascending  steps. 

OXIDATION.  Process  of  conversion  of  metals  or  ores  into  oxides  by 
weathering. 

OXIDE.     An  ore  of  any  metal  or  metals  chemically  united  with  oxygen. 

OXIDIZED*  United  with  oxygen.  Many  minerals  and  most  metals 
coddize  with  greater  or  less  rapidity  when  exposed  to  air  or  water. 

PARE.     Cornish  for  a  gang  or  shift  of  miners. 

PARTING.     The  separation  of  two  or  more  metals  mechanically  ad< 
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mixed,  by  electrolysis,  cupellation,  use  of  acids  or  oilier  chemical  or  metal- 
lurgical processes. 

PASS.     A  winze. 

PATENTED.  A  mining  claim  is  patented  when  the  government  exe- 
cutes a  deed  or  patent  to  the  holder. 

PENTHOUSE.  A  shed-roof  erected  in  the  bottom  of  a  shaft,  when  sink- 
ing, to  protect  miners  from  accidental  fall  of  rock,  timber  or  tools  from  above. 

PENTICE.     An  erroneous  spelling  of  penthouse. 

PEROXIDE.  The  oxide  of  any  metal  containing  the  greatest  propor- 
tion of  oxygen. 

PERPENDICULAR  SHAFT.    A  shaft  sunk  vertically. 

PERTENENCIA.  One  mineral  claim  in  Mexico;  area,  one  hectare^ 
or  2,471  acres. 

PETERING.     Pincl^ing. 

PETER  OUT.     To  pinch  out. 

PETROGRAPHY.     The  science  of  rocks. 

PHOSPHATE.  An  ore  of  any  metal  or  metals  with  which  phosphorous 
and  oxy^n  are  chemically  united. 

PICK.     A  pick  ax. 

PICUL.     A  Chinese  weight  of  133)^  pounds.^ 

PILLAR.  A  section  of  rock  or  ore  left  in  place  to  support  shafts  or 
roofs. 

PINCHING.     The  narrowing  of  a  vein. 

PINCHING  OUT.     The  narrowing  of  a  vein  to  extinction. 

PIT.     An  opening  in  the  earth's  surface,  usually  shallow. 

PITCH.  Synonymous  with  "dip,"  but  occasionally  used  to  designate 
the  angle  of  decline  from  the  horizon  measured  along  the  strike  of  the  lode  or 
vein. 

PITCHING.     The  irregular  descent  of  a  vein. 

PLAIN.     A  flat,  champaign  count r>'. 

PLANT.  The  machiner>'  equipment  of  a  mine  or  reduction  works.  In 
general  use  the  term  includes  buildings  housing  machiner>'. 

PLAT.  The  enlargement  of  a  shaft  at  a  level,  to  give  extra  space  for 
loading  and  unloading  the  cage,  skip  or  bucket. 

PLATEAU.  A  flat  tabic  land,  similar  to  a  prairie,  but  at  a  higher  ele- 
vation. 

PLUTONIAN.     Volcanic. 

PLUTONIC.  Rock  strata  of  volcanic  origin  overlaid  at  some  time  by 
later  beds. 

POCKET.  Underground,  an  ore  deposit,  usually  of  small  extent.  On 
surface,  a  bin  at  shaft  house  or  mill,  in  which  ore  is  stored. 

POCKETY.  Where  a  mineral  body  carries  values  very  irregularly,  in 
spots,  it  is  said  to  be  pockety. 

POLL-PICK.  A  tool  having  a  pick  on  one  end,  and  a  poll,  or  hanomer 
head,  on  the  other. 

POOD.    A  Russian  weight  of  36.1 12  pounds  avordup^is. 
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POPPET-HEAD.    Framework  over  a  shaft  for  a  sheave-wheel. 
POWER-DRILL.    A  machine  for  drilling  holes  in  rock,  actuated  by 
ooinpressed  air,  steam  or  electricity. 

PRILL.    Cornish  for  selected  ore  secured  by  cobbing. 
PRIMARY.    The  oldest  rock  formations. 

PROP.     A  heavy  timber  placed  with  its  foot  agunst  the  floor  of  a  mine 
opening  and  its  top  agidnst  the  roof,  to  support  the  rock  above. 

PROSPECT.    To  seek  for  mineral:    a  new  mining  property  that  has 
v^ot  yet  earned  the  right*to  be  called  a  mine. 

PROSPECTIHG.     £x[doratory  work  for  mineral,  on  property  where  no 
'■^gular  mine  has  been  opened. 

PROSPECTOR.    A  searcher  for  mineral. 

PROTOXIDE.    The  oxide  of  any  metal  containing  the  least  proportion 
of  oxygen. 

PUDDniGSTOHE.     A  coarse  conglomerate  showing  rounded  pebbles. 
PULLEY-STARD.    A  temporary  tripod  or  other  light  frame  construc- 
^OQ,  holding  a  pulley,  over  which  tl^  rope  used"  in  hoisting  is  passed. 
PULP.     Wet,  concentrated  ores. 
PULVERIZE.    To  crush  to  a  powder. 
PTRRHOTITE.    Magnetic  iron  sulphide. 
PTRITE.     Iron  disulphide. 
PYRITES.    Sulphide  ores;  pyrite. 

PYROGNOSTICS.    Characteristics  of  a  mineral  under  the  blowpipe. 
QUARRY.     An  open  pit,  of  varying  size,  sometimes  several  acres  in 
^-■^^a,  from  which  stone  or  ore  is  mined. 

QUARTER-SECTIOH.    A  quarter  of  a  square  mile  of  land;  160  acres 
^^d  out  in  a  parallelogram,  each  side  of  which  is  one  half  mile  in  length. 

QUARTZ.     Silica.     Dioxide  of  silicon,  frequently  containing  traces  of 
i^'^oxi  and  other  minerals,  and  often  the  gangue  of  gold  and  other  metals. 

QUARTZITE.    An  oxide  of  silicon,  with  other  minerals  in  varying  quan- 
titA«B,  partly  granular  and  partly  crystalline  in  structure. 

QUARTZOSE.     Rock  having  much  quartz  in  its  composition. 
RAGGIKG.    Cornish  for  rough  cobbing;  middle  sized  broken  lumps 
^^   ore. 

RAISE.     A  shaft  or  winze  that  b  being  opened  from  below.     Some- 
^^lues  called  upraise  or  uprise. 

RANGE.  A  mineral  belt,  also  in  many  American  states  a  surveyor's 
^^  for  describing  and  locating  lands.  The  state  is  surveyed  in  sections 
v^th  their  subdivisions),  towns  and  ranges.  A  town  (or  township)  com- 
P^  36  sections  and  is  a  square  of  six  miles.  Each  township  receives  a 
^l>le  number,  one  for  the  town  and  one  for  the  range.  The  towns  are  num- 
^'^  consecutively  from  south  to  north  and  the  ranges  are  similarly  num- 
^^^  from  east  to  west. 

RAW  ORE.     Ore  before  treatment. 

REAMER.     A  tool  like  a  bit,  used  to  enlarge  a  hole  previously  drilled. 

REDUCnOH.    The  separation  of  metals  from  their  ore??. 
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REEF.    A  stratified  mineral-bearing  rock  formation. 

REFINING.  The  elimination  of  impurities  from  crude  metals,  or  sep- 
aration of  metallic  alloys  obtained  in  the  reduction  of  ores. 

REFRACTORY.  A  refractory  ore  is  one  that  cannot  be  smelted  by  ordi- 
nary metallurgical  processes.  A  refractory  stamp-rock  b  one  that  is  pulveiv 
ized  with  unusual  difficulty. 

REGULUS.     Copper  matte. 

RESERVES.  Bodies  of  mineral-bearing  ground  opened  in  a  mine  ahead 
of  immediate  requirements.  • 

REVERBERATORY  FURNACE.  A  smeltmg  furnace  in  which  the  flame 
from  the  grate  is  reflected  back  on  the  charge  of  ore  by  the  roof. 

RISE.     A  raise. 

ROASTING.  Driving  off  sulphur  and  other  similar  volatile  elements 
from  ore  by  heating.  When  done  in  a  furnace  under  great  heat,  the  process 
is  called  calcining. 

ROASTING  FURNACE.  An  oven  for  the  expulsion  of  sulphur,  arsenic 
and  other  volatile  elements *from  ore. 

ROB.  A  mine  is  robbed  when  its  pillars  and  other  supports  are  removed 
for  their  mineral  values,  regardless  of  the  future  of  the  property.  Done  only 
by  unprincipled  persons  or  when  the  mine  is  about  to  be  abandoned. 

ROCK.     Stone. 

ROCK  BURROW.     A  pile  of  refuse  rock  from  a  mine. 

ROCK  CAR.     An  ore  car. 

ROCK-CRUSHER.  A  machine  for  reducing  rock  or  ore  to  smaller  sizes. 
Crushers  are  of  two  types,  the  jaw-crusher  and  the  centrifugal.  •  The  jaw- 
crusher  works  as  a  man  cracks  nuts  with  his  teeth,  the  centrifugal  operates 
on  the  plan  of  a  coffee-grinder. 

ROCK-DUMP.     The  place  where  worthless  rock  is  piled. 

ROCK-FILLING.  Waste  rock  placed  in  worked-out  stopes  as  a  support, 
fi-r  the  ropf. 

ROCK-HOUSE.  A  building  where"  copper-bearing  rock  is  received  aa^cf 
put  thiough  crushers  before  shipment  to  the  mill.  Is  really  a  preparatorr"^ 
mill.     Is  usually  built  in  connection  with  a  shaft  house. 

ROLLING.  In  its  descent,  a  lode  or  vein,  while  fairly  constant  to  a  giv^n 
angle  on  the  average,  frequently  makes  depth  at  irregular  angles.  This  is 
called  rolling. 

ROLLS.  Heavy  steel  rollers,  worked  in  pairs  like  a  clothes-wringer,  used 
for  crushing  rock  and  ore. 

ROOF.     The  rock  above  a  mine  opening. 

ROOM.  Similar  to  a  stopc ;  term  usually  applied  to  mities  working  min- 
eral bodies  lying  nearly  horizontally. 

ROYALTY.  A  p<»rccntag(»,  paid  to  tlie  fee-owner  from  mineral  values  ob- 
tained by  the  l(issc<i  of  a  mine. 

RULE-OF-THUMB.     The  guess-work  and  rough  measurement  plan  of 
mining,   in  contradistinction   to  systi'matic    development    from    data  ob* 
ained  by  careful  surveying  and  engineering.  ' 
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RUN.  When  superincumbent  material  is  coming  into  ,mine  openings, 
'^  ground  is  said  to  be  running. 

SADDLE.     An  anticlinal. 

SAFETY  CAGE.     A  cage  furnished  with  automatic  appliances  to  stop  its 

ent  in  case  the  cable  breaks.     Usually  works  well  in  theory. 

SALT.     A  chemical  union  of  an  acid  with  a  base. 

SALTING.  Placing  foreign  ore  in  a  mine  to  deceive  intending  purchas- 
era  or  other  interested  parties. 

SAMPLE.  A  specimen  of  ore — usually  not  the  worst  to  be  found  in  th  ^ 
Qxine. 

SAIID  PUMP.  A  pump,  usually  centrifugal,  designed  to  lift  water  carrj- 
ing  large  quantities  of  coarse  tailings. 

SANDS.     Tailings  from  the  stamp  mills  of  Lake  Superior  copf>er  mines. 

SAND  SHAFT.     A  ahaft  sunk  through  sand. 

SAND  WHEEL.  A  large  wheel,  having  buckets  on  its  inner  perimeter, 
for  elevating  water  carrying  stamp  sand. 

SCALE  COPPER.     Copper  in  very  thin  flakes. 

SCHIST.     A  metamorphic  slaty  rock  of  foliated  structure. 

SCHISTOSE.     Approximating  to  schist. 

SCORIA.  The  slaty,  porous  portion  of  a  lava  flow;  slags  from  copper 
smelters. 

SCRAM.  A  mine  that  is  being  gone  through  carefully,  when  apparently 
worked  out,  for  mineral  previously  overlooked ;  to  scram. 

SCRAMMING.     Searching  a  mine  for  mineral  previously  overlooked. 

SCREEN.     A  grating  of  perforated  metal  or  woven  wire. 

SEAM.     A  thin  layer  of  rock  or  ore. 

SECONDARY.     Rock  strata  of  the  second  period. 

SECTILE.     That  which  may  be  cut  easily. 

SECTION.  A  field  or  district ;  also,  in  t  he  United  States  of  America,  a 
square  mile  of  land. 

SECTION  POST.     A  boundary  mark  set  at  section  comers  by  surveyors. 

SEDIMENTARY.  Rocks  formed  by  deposition  from  water,  as  contra- 
distinguished from  rocks  formed  by  igneous  action. 

SELVEGE.     Fluccan. 

SET.     A  framed  set  of  timber  used  for  supporting  ground  in  a  mine. 

SHAFT.     A  downward  opening  into  a  mine,  with  its  upper  end  at  surface. 

SHAFT-HOUSE.  A  building  at  the  mouth  of  a  shaft,  where  ore  or  rock 
islanded  from  below. 

SHALE.     An  argillaceous  slate,  of  fissile  structure. 

SHEAVE.     A  grooved  wheel,  notched  to  carrj'  rope.     An  open  pulley. 

SHIFT.  A  miner's  turn,  of  eight  to  ten  hours'  work ;  a  force  of  men  em- 
ployed on  one  turn. 

SHIFT-BOSS.  A  mine  boss  or  under  captain  in  charge  of  one  gang  or 
party  of  miners. 

SHOE.     A  stampshoe. 

SHOOT.     A  chute. 
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SHORT  TON.     A  weight  of  2,000  pounds  avordupois. 

SHOt.     A  blast  of  some  explosive. 

SHOT  COPPER.  Small  rounded  nodules  of  native  copper,  somewhat 
resembling  small  shot  in  size  and  shape. 

SHUTE.     A  chute. 

SILICA.     Dioxide  of  silicon ;  quartz. 

SILICATE.     An  ore  of  any  metal  or  metals  chemically  united  with  silica. 

SILL.    The  floor-piece  of  a  set  of  mine  timber. 

SINKING.    The  process  of  deepening  a  shaft  or  winze. 

SINKINO-PUMP.  A  pump,  usually  vertical,  secured  to  a  platform,  and 
lowered  as  required,  as  the  shafts  are  deepened. 

SKIP.  An  iron  box,  open  at  the  top,  running  on  four  wheels,  and 
hauled  by  a  cable,  used  in  incline  shafts  for  hoisting  ore  and  rock  and  lower* 
ing  timber. 

SKIP-ROAD.  A  track  of  T-rails  spiked  to  wooden  sleepers,  on  which  the 
skip  runs. 

SKIP- WAY.     A  skip-road. 

SLAG.     The  vitreous  refuse  matter  from  a  smelting-fumace. 

SLICING.  When  mine  pillars  are  removed  the  work  is  called  dicing 
down. 

SLICKENSIDES.  A  polished  rock  surface  showing  striations  produced 
by  movement  of  adjoining  rocks  under  great  pressure. 

SLIDE.  A  dissociation  of  strata  caused  by  the  subsidence  of  the  over- 
lying rock  formation. 

SLIMES.  Exceedingly  small  particles  of  rock  and  mineral  held  in  solu- 
tion in  water,  making  a  slimy  mixture. 

SLIME  TABLE.  A  circular  revolving  table  whereon  slimes  are  worked, 
and  the  minute  particles  of  mineral  saved. 

SLIP.     A  fault  where  a  superincumbent  stratum  has  slid  downwards. 

SLUDGE.  Mixed  rock  and  water,  brought  to  surface  where  a  diamond 
drill  cuts  through  very  soft  rock :  also,  the  tailings  from  a  concentrator  or 
mill. 

SLUICE.     A  wooden  flume  or  launder. 

SMELTER.     Works  where  ores  or  crude  metals  are  freed  from  ganguo^j 
or  chemically  united  elements  by  heat. 

SMELTING.     The  reduction  of  ores  and  crude  metals  in  furnaces  bja^s 
heat,  fuel  and  fluxing  nictcrial  being  added  to  the  material  to  be  smelted. 

SMELTS.     A  smelting  plant.  ^"^ 

SOAPSTONE.     Steatite. 

SOLLAR.     A  platform  in  a  shaft. 

SPATHIC.     Having  a  form  approximating  that  of  feldspar. 

SPILL.     Lagging  driven  ahead  of  the  regular  timbering  in  treacheroiJt^ 
ground. 

SPITZKASTEN.     German  for  a  pyramidal  box,  wherein  ores  are  concen-^ 
trated  and  sized  by  a  jet  of  waU^r  fed  from  below. 

SPOON.     A  long-handled  spoon  used  to  scrape  out  drill  holes. 
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SQUARE  SETS.     A  form  of  mine  timbering  with  mortised  and  tenoned 
siUy  top  piece  and  uprights  of  equal  length,  joined  at  right  angles. 
SQUIB.     A  fuse. 

STACK.    The  chimney  of  a  furnace;  usually  employed  to  designate  a 
number  of  furnaces,  when  used  in  the  plural. 

STAMP-MILL.    A  mill  for  crushing  and  concentrating  minerals. 
STAMP-ROCK.     Rock  containing  fine  copper  that  can  be  secured  by 
stamping. 

STAMPS.     Machines  to  crush  rock  or  ore  by  heavy  blows. 
STAMP-SHOE.     The  heavy  chilled  iron  casting  attached  to  the  lower 
end  of  a  stamp  piston  that  does  the  actual  crushing  of  rock  in  a  stamp  mill. 
STATION.     A  chamber  in  a  shaft,  cut  out  for  pumps,  etc. 
STEAM-HAMMER.     A  heavy  hanuner  actuated  by  steam  or  compressed 
air. 

STEAM-STAMP.    A  stamp  actuated  by  steam. 
STEATITE.    Soapstone.     A  greasy  mineral,  having  a  talc  base. 
STEP  FAULT.    A  series  of  faults,  rising  like  steps. 

STOCKWERK.  Country  rock  penetrated  by  numerous  small  stringers 
of  ore,  the  entire  mass  averaging  sufficiently  rich  to  permit  its  mining  and 
treatment. 

8T0PE.  Used  interchangeably  to  designate  the  excavation  above  a 
^t,  or  the  pay  rock  remaining  unmined  above  a  drift. 

STOPING.  Breaking  down  the  mass  of  pay  rock  or  ore  above  a  drift, 
^^n  Btoping  in  an  ore  body  of  average  width,  miners  can  break  rock  much 
inore  quickly  and  cheaply  than  when  driving  the  drifts,  which  are  usually 
»^ut  7x7  feet  in  size. 

STOPING  GROUIID.  Ground  in  reserve,  opened  by  drifts,  and  ready 
'Of  breaking  down. 

STRATA.    The  successive  rock  layers  of  the  earth. 
STRATIFIED.     Having  regular  layers  of  varying  rock  formation. 
STRATUM.     A  layer  or  bed  of  rock. 
STREAK.    The  color  given  by  a  mineral  when  scratched. 
SVkIKE.    The  horizontal  trend  of  a  mineral  body,  measured  by  the 
P^^its  of  the  compass. 

STRniGER.    A  thm  seam  of  ore. 

STRippniQ^  (v).  Uncovering  a  lode,  vein  or  bed  of  mineral,  by  rc- 
movmg  the  superincumbent  earth;  (n).  the  drift  or  alluvial  soil  overlying  an 
ore  body. 

STRUCTURE.  The  form  of  a  mineral,  such  as  granular,  crystalline  or 
wnorphous. 

^^^DLE.    A  prop  in  a  mine. 

^*^^    The  top  piece  of  a  set  of  mine  timber, 

^*^HATE.  An  ore  of  any  metal  or  metals  with  which  sulphur  and 
water  are  chemically  united. 

oDlPHlDE.  An  ore  of  any  metal  or  metals  with  which  sulphur  is  chem- 
ictfy  united.    SgrnetUnea  called  »  aulphuret. 
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SITLPHOAKTIMONIDE.     An   otie  of  any  melal  or  mttslB  with  whirh 
sulphur  and  {tntiniony  are  cheinically  united. 

SULPHOARSEIflDE.     An  on*  of  any  nietal  or  metal»  wilh  whkh  m\- 

phur  ami  ursr-nif  tire  cheiniciUly  unit^, 

SULPHURET.     A  «ulpludc.     Term  fx-cominf^  oltsijlcte. 

SUMP,     The*  belt  torn  of  ii  shaft,  where  water  roUricls. 

SURFACE  CAPTAIlf.     A  mine  superiatendtnt  whose  duties  wr  wjuillv 
on  surfarr. 

SURFACE  RIGHTS,     The  ov.Tiership  of  tht!  surface  oS  land  only,  wheit- 
minf-ral  rights  are  resented* 

SWABSTICK,     A  stick  used  to  cloan  out  drili-holts. 

SYNCLINAL.     A  trough  formed  Jiy  rook  stmt4i  that  am  low  In  the  cenUr 
and  hi^h  on  the  f^idcs.     Reverse  of  an  aniieliual. 

TABLE.     An  ore  concentrator,  of  which  there  are  vartotts  forms* 

TAILINGS*     Refui?e  matter  from  a  stamp  mill. 

TAMPING.     Closely  packing  clay  or  oilier  sticky  ejirlh  into  a  drill-hole 
aljove  the  rsirt ridpf^jiij  to  f^ive  greater  force  to  the  bla#*t,  J 

TAPER  OFF.     Cornish  forstopphiK  work  temprjrarily.  ^ 

TELERA.     Spanish  for  a  roaat-heap  of  sulphide  ore. 

TENSILE  STRENGTH.     The  rci*istance  io  breaking  or  elongation  offered 
by  metal  uiipn  tindrr  Hi  rain  from  either  end* 

TERRERO.     Spanish  for  waste  burrows. 

TERTIARY.     Hex  kn  of  comparatively  recent  formation,  as  time  b  mtasf 
ured  by  |Ei '/loj^ieal  periods. 

TEST-PIT.     A  t^hallow  pit  sunk  to  discover  mineral. 

THROW.     The  verlieal  displacement  of  a  vein  canst-d  by  faulting. 

TIMBER.     The  wrioden  beams  and  sticks  used  for  underground  svip- 
port.s. 

TIMBER-BOSS.     The  head  tiinberman. 

TIMBERMAN.     One  who  works  at  limbering  a  mine. 

TON.     S-c  Mm  riep  Li^'Og  and  Short  tons. 

TOKELADA.     Spanish  for  ton. 

TOSSING.     Jiiiging  finely  comminuted  one. 

TOWN.     Svv  Range  for  description. 

TRACHYTE.     A  micaceous  hornblende  and  feldspar  rock. 

TRAM.     To  load  rock  or  ore  in  tram-cars  and  push  same  to  the  shaft ,  i 
tniinuay. 

TRAM-CAR.     A  ear  nmning  underground  on  light  T-rails,  used  for  car- 
ry in^  nw-k  frfiiji  the  Mopen  and  other  workings  to  the  shafts. 

TRAMMERS.     Men  who  load  and  train  the  hrokeii  rock  underground. 

TRAP,     A  dense  gray,  blue  or  green i.sh  rock  of  voleanic  origin;  of  eon- 
•iid*'rable  variety  indifferent  IkhIs,  hut  usually  of  feldspat hie-augilic  nature. 

TRAPPEAN.      F<>rtaining  t  n  t  rap  rock. 

TREND.      The  gen<'ml  direct  ion  of  a  mineral  body. 

TRESTLE.     A  frame-work  of  limbers,  connecting  various  mine  and  mil! 
buildjJigH  oji  surfact*,  Ui^ually  carrying  tram-tracks. 
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TRIBUTE.  The  royalty  or  percentage  paid  by  workmen  to  owners  for 
the  privilege  of  working  «  mine.  Apt  to  be  a  form  of  grand  larceny,  at  the 
expense  of  the  mine's  future. 

TRIBUTOR.     One  who  works  a  mine  on  tribute. 

TRIPOD.  The  three-legged  iron  frame  on  which  the  working  parts  of  a 
power-drill  rest. 

TROLLEY-CABLE.  A'Vire  rope  sometimes  used  in  an  incline  shaft  as  a 
guide  for  the  bucket. 

TROUBLED.     A  vein  is  troubled  when  disturbed  or  faulted. 

TSUBO.     Japanese  measure  of  six  feet  square,  equalling  36  square  feet. 

TUFA.  (Calcareous).  A  porous  limestone ;  (volcanic) .  Loosely  cemented 
ash  and  scoria  from  a  volcano. 

TURBIKE.     The  most  efficient  form  of  water-wheel. 

TUTWORK.     Development  work. 

UllCONFORMABLE.  Rock  strata  that  do  not  correspond  as  to  bed- 
ding, horizons  or  geological  age. 

UNDERHAND  STOPING.     Removing  ore  in  descending  steps. 

UNDERLAY.  The  mineral  bodies  lying  under  a  given  tract,  though  not 
outcropping  on  surface. 

UlfPATENTED.  Mining  claims  held  from  the  United  States  Government 
subject  to  annual  assessment  work. 

UNSTRATIFIED.     Rock  forms  not  bedded  in  layers. 

UNWATER.     To  free  from  water;  to  pump  out. 

UPCAST.     A  shaft  having  an  upward  air  current. 

UPRAISE.     A  raise. 

VAN.     To  dress  ore. 

VANNER.  A  jig  for  dressing  ore  by  means  of  vibratory  motion,  aided 
by  jets  of  water  to  carry  away  gangue-rock. 

VARA.     A  Spanish-American  measure  of  33  inches. 

VEIN.  A  mineral  body  having  defined  walls.  See  contact  vein  and  fis- 
sure vein. 

VEINSTUFF.     Ore  with  its  associated  gangue. 

VENTILATION.  The  system  of  natural  or  artificial  air  currents  in  a 
mine.     See  air-shaft. 

VERTICAL.     Perpendicular.     Upright  and  downright. 

VERTICAL  SHAFT.  One  sunk  at  an  angle  of  90°  with  the  horizon, 
or  directly  downwards  toward  the  center  of  the  earth. 

VINNEY.  ComLsh  for  copper  ore  with  a  green  coating  caused  by  weath- 
ering. 

VIRGIN.  Native  metal,  as  distinguished  from  ores,  which  are  chemical 
compounds. 

VITREOUS.     Of  a  glassy  nature. 

VOLATILE.     That  which  can  be  driven  off  as  vapor,  by  heat. 

VUG.  A  druse.  A  hollow,  or  cave,  entirely  surrounded  by  rock.  Usu- 
ally shows  fine  crystallizations. 

WALL.     Rock  of  a  different  formation  adjoining  a  vein  or  other  ore  body. 
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WATER  DRILL.  A  power  drill  in  which  a  current  of  water  runs  through 
the  bit  of  the  drill,  changing  the  rock  dust  from  the  bit  into  sludge  which  is 
expelled  from  the  bore-hole  by  the  force  of  the  current. 

WATER  JACKETED  FURNACE.  A  smelting  furnace  provided  with 
an  outer  jacket,  between  which  and  the  furnace  proper  water  is  circulated. 

WATER  LEVEL.  The  point  above  which  water  does  not  rise  when  a 
mine  is  allowed  to  fill. 

WEATHERED.  Rock  altered  in  structure  by  exposure  to  air  and 
water. 

WET  PROCESSES.    Leaching  processes;  lixiviation. 

WHEAL.     Cornish  for  mine.     Synonymous  with  bal. 

WHIM.     A  windlass  with  a  horizontal  drum. 

WHIP.     A  rope  and  fixed  pulley  or  pulleys,  for  hoisting. 

WILFLEY.    A  Wilfley  concentrating  table. 

WINCH.     A  windlass. 

WINDLASS.  A  winding  deface  for  hoisting  from  a  pit  or  shaft,  by  means 
of  coiling  a  rope  or  cable  argund  a  drum. 

WIRE  BARS.     Refined  copper  cast  into  bars  for  wire  drawing. 

WORKINGS.    The  underground  openings  of  a  mine. 

YELLOW  COPPER  ORE.     Chalcopyrite. 

ZINC  BLENDE.    Sphalerite.    Sulphide  of  liao. 
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CHAPTER  VII. 
Copper  Deposits  of  the  United  States. 

In  this  chapter  will  be  found  synopses  of  the  principal  features  of  interest, 
Scientifically  and  commercially,  of  the  copper  deposits  of  the  United  States, 
arranged  by  states  and  territories,  in  alphabetical  order. 

ALABAMA.  This  state  possesses  deposits  of  chalcopyrite  ore  occurring 
as  veins  in  igneous  rocks,  in  CHebume  and  Kandolph  counties.  The  upper 
portions  of  at  least  two  of  these  veins  carried  good  values  in  oxide  and  car- 
bonate ores,  with  some  associated  gold  S'^d  silver  values,  and  occasional 
sheets  of  native  copper.  Two  mines  were  worked  quite  extensively  in  the 
seventies.  These  were  closed  when  the  altered  ores  were  replaced  at  depth 
by  sulphides.  There  has  recently  been  some  revival  of  interest  in  Alabama 
copper  ores,  which,  so  far  as  known,  are  confined  Vb  the  northwestern  comer 
of  the  state,  and  some  development  work  is  now  under  way. 

ALASKA.  In  giving  consideration  to  the  mineral  deposits  of  Alaska, 
it  must  be  borne  in  mind  that  this  territory  is  an  empire  in  itself,  having 
a  greater  area  than  France  and  Germany  combined.  The  copper  deposits, 
known  and  partially  prospected,  are  scattered  over  a  vast  territory,  and 
occur  under  such  varying  geological  and  geographical  conditions  that  com- 
ments pertinent  to  one  district  might  be  entirely  inapplicable  to  another. 
Alaskan  copper  deposits  cannot  be  considered  as  one  district,  but  as  a  num- 
ber of  separate  fields,  with  all  the  distinctions  implied  thereby. 

It  may  be  said,  in  a  general  way,  that  there  is  much  copper  in  Alaska. 
It  may  also  be  said  that  there  are  many  and  able  liars  in  Alaska.  There 
is  little  question  that  the  various  placer  gold  camps  of  interior  Alaska  and 
the  Yukon  have  been  8>'stematically  boomed  by  an  organized  claque,  to  the 
benefit  of  sundry  transportation  lines  and  outfitting  firms.  Many  of  the 
press  despatches  have  been  of  a  misleatiusig  nature,  and  there  are  evidences 
that  similar  systematic  promotion  of  a  copper  mining  boom  b  being  attempt* 
ed.  This  is  not  intended  to  apply  to  the  local  newspapers  of  Alaska,  but 
to  certain  not  always  veracious  correspondents,  and  to  various  newspapers 
along  the  Pacific  coast.  This  criticism  will  doubtless  brin^  forth  warm 
expostulations,  and  perhaps  the  author  will  be  accused  of  attempting  to 
deliberately  injure  a  new  and  promising  copper  field,  though  such  is  not  the 
case.  There  is  every  likelihood  that  good  copper  mines  will  be  opened  in 
Alaska.  In  fact,  several  now  opening  are  of  more  than  ordinary  promise, 
bat  there  has  been  so  much  of  exaggeration,  of  misrepresentation  and  of 
downright  lying,  about  Alaskan  copper  deposits,  that  the  reported  finds  of 
mountains  of  pure  copper  must  be  taken  cum  grano  aalis.    The  bogus  mine 
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promoter  always  finds  his  most  profitable  field  in  a  district  far  from  centers 
of  population  and  difficult  of  access.  Ten  years  ago  Arizona  was  filled  with 
wildcat  mines  and  mining  fakK:rs  of  all  grades,  and  they  gave  that  territory 
a  very  bad  reputation  among  investors.  This  bad  state  of  affairs  has  been 
greatly  ameliorated  of  late,  and  while  there  are  still  salted  mines  and  noine 
salters  in  Arizona,  the  standard  of  mining  and  mine  promotion  has  been 
greatly  raised  in  the  past  few  years,  as  the  district  has  become  more  accessible 
and  better  known.  Alaska  is  today  where  Arizona  was  ten  years  ago— a 
terra  in^cogn  ita^  where  all  things  are  possible,  and  a  country  of  such  mag- 
nificent distances  that  the  natural-bom  liar,  finds  opportunities  of  outdoing 
his  own  best  records.  There  are  fine  copper  mines  awaiting  opening  in 
Alaska,  but  there  arc  also  cleverly  made  bogus  gold  bricks  awaiting  pur-^ 
chasers.  The  country'  undoubtedly  offers  great  opportunities  to  investors 
with  the  capital,  skill  and  business  sense  required  for  successful  mining  in 
any  part  of  the  world,  but  common  business  prudence  dictates  careful 
examination  by  competent  experts  before  the  investment  of  money.  All 
legitimate'  mining  districts  court  this  sort  of  investigation. 

Copper  is  reported  as  occurring  at  many  points  in  Alaska,  prominent 
among  which  are  the  valleys  of  the  Copper,  White,  Chitna  and  Tanana  rivere; 
on  Latouche  and  Prince  yf  Wales  islands,  along  the  Mt.  St.  Elias  range ;  at 
various  inland  points  in  the  Ketchikan  district;  on  the  Scolu  range;  at 
Sunrise,  and  elsewhere.  Alaska  b  a  hilly  and  often  mountainous  country, 
except  along  the  tundra  of  the  Arctic  circle,  and  the  valleys  of  the  lai^  rivers, 
often  five  to  thirty  miles  in  width,  are  the  natural  highways  for  prospecton, 
hence  it  arises  that  mineral  discoveries  are  first  reported  from  them,  in  the 
interior  districts. 

The  copper  fields  of  the  Copper  river  and  its  principal  tributaries  have 
attracted  the  widest  attention,  though  the  most  important  developments 
are  along  the  coast.  The  Copper  river  basin,  with  the  valleys  of  its  triba* 
tary  rivers,  is  a  vast  field,  and  will  require  many  years  for  even  a  fairiy  com- 
plete preliminary  examination.  This  basin  is  a  broad  synclinorium,  the 
central  part  of  which  is  occupied  by  the  Wrangell  Mountains,  which  are  of 
Tertiar>'  age.  Copper  ores  are  reported  from  n»any  points  along  the  valley 
of  the  Chitna  and  between  that  river  and  Mt.  Wrangell. 

The  White  river  is  a  tributary'  of  the  Yukon,  with  a  generally  northei^ 
trend.     Kletsan  creek,  a  small  tributary  of  the  upper  White,  has  excited 
much  interest,  because  of  the  occurrence  of  native  copper,  which  has  beeo 
gathered  and  used  by  the  natives  for  arrow-heads,  bullets  and  omameDts. 
Scolai  Pass  is  the  divide  between  the  head  waters  of  the  White  and  Chittt*^ 
rivers.     Mr.  James  Lindsay,  a  well-known  consulting  engineer  of  PortlandL^ 
Ore.,  spent  the  spring  and  summer  of  1902  in  Alaska,  and  made  a  very  carefi** 
(examination  of  the  upper  W'hite  river  copper  fields.     He  informs  me  th^* 
the  much-talked-of  Kletsan  creek  is  apparently  of  little  importance  as  ^ 
possible  future  source  of  copper  supply.     The  native  copper  occurs  in  plsc^^ 
form  only,  and  has  evidently  been  derived  from  ancient  basaltic  dikes  int«r*' 
sccting  greenstone  diorite  and  carboniferous  limestone.    The  river  vb&(^ 
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hundred  miles  east  from  Scolai  Pass  is  covored  with  volcanic  ash,  which 
er  100  feet  deep  at  the  inten^ational  bfumdan'  line  on  the  White  river. 
This  volcanic  ash  meets  the  perpetual  snow  and  ice  at  an  all itude  of  6,000 
t  an  the  mountains,  and  the  eiipriferoua  veins  are  most  cfTectunlly  hidden 
the  scoria  or  by  the  everlasting  ice  and  snow\  affordrng  about  as  discour- 
a  prospect  for  exploration  as  could  be  found  at  any  point  on  the  globe* 
United  Slates  Geological  Hurvey  reporti^  that  the  largest  placer  nuggets 
copper  in  the  Kletsan  creek  valley  weigh  eight  to  ten  pounds,  and  that 
iveetigation  disclosed  the  original  home  of  the  placer  copper  to  Ije  in  the 
one^,  which  were  traversed  by  irrpguhir  joints,  in  which  i  alcite  was 
aied»  and  these  were  fotmd  to  cwnry  copper,  the  vt^Ui?  so  found  hein^^ 
small  and  of  no  commercial  value.  All  of  the  cupriferous  \'elna  were  in 
contact  with  the  limestone.  In  the  same  neighborhood  are  trappean  amyg- 
daloida  cAfn'ing;  amygdules  of  chalcopyrite. 

Discoveries  of  native  copper,  boniite  and  chaleopyrile  arc  reported 
from  the  Kotaina  river.  Near  the  Kuskulana  river  a  nuiss  of  native  copper, 
three  feet  wide  and  eight  feet  long,  was  foimd. 

On  the  islands  and  mainland  in  the  Prince  William's  Sound  district  a 
number  of  promising  properties  have  been  opened,  one  of  the  most  ad- 
VftDoed  being  on  Latouche  Island*  The  Alaska  (Central  railroad  is  to  run 
Valdei,  at  the  head  of  Resurrection  Ba^',  on  Prin(!e  William's  Sound,  to 
partfOn  the  Yukon  river,  near  the  Arctic  circle  and  international  bound- 
wy  line,  Preliminarv'  surveys  have  been  made  and  while  the  exact  route  of 
line  is  not  fully  determined  at  all  point-a,  the  road  will  run  along  the 
-y  of  the  Copper  river  from  Copper  Center  to  Mentasta  Pasa^  thence 
nhwesterly,  crossmg  the  upper  Tanana  to  thi'  Yukon,  a  distance  of  ap- 
ximately  400  miles.  This  railroad  will  traverse  st^veral  promising  min- 
cml  districtA,  and  its  construction  sen  nm  assured. 

At  the  present  time  the  most  important  copper  district  of  Alaska  is 
m  the  vicinity  of  Ketchikan,  in  southern  Alaska.  On  Prince  of  Wales  Island 
several  minea  are  being  opened  on  veins  of  sulphide  ore  that  are  apparently 
of  good  1^idth  and  permanence,  and  which  carrj-  gold  and  silver  as  well  aa 
fair  percentages  of  copper.  This  district  has  the  ad  \  ant  age  of  tide-water, 
giving  cheap  and  fairly  rapid  communication  with  the  cities  of  Puget  Sound 
•ad  the  Pacific  coast  of  the  United  Statt^s.  It  is  quite  certain  that  the  first 
regularly  producing  copper  mines  of  Alaska  will  Ije  developed  here^  and 
of  them  should  become  factors  in  the  world's  production  during  the 
nt  vear. 


^^tami 


ARIZONA.  Arizona  is  the  third  district  of  the  United  States  and  the 
th  in  the  world  in  point  of  productive  capacity.  No  other  copper  field 
shown  such  marked  gains  in  production  during  the  past  decade,  and 

ever>*  reason  to  believe  that  the  output  will  continue  to  increase 
many  years  to  come.  • 

Arizona  has  nearly  a  quart-er  of  the  copper  mines  of  the  llnittd  States, 

^  Iheni  are  of   very   doubtful   value;     a   few    are   of  fully   demou- 
and  a  considerable  number  give  promise  of  becommg,  bulk 
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large  and  profitable  producers.  The  mere  fact  that  a  copper  mine  is  located 
in  Arizona  should  not  prejudice  opinion  for  or  agsdnst  it.  Some  of  the  best 
and  some  of  the  worst  mines  ever  opened  are  in  this  territory,  and  each 
mine  should  be  judged  individually,  upon  its  merits. 

There  are  evidences  of  rude  mining  by  prehistoric  peoples  at  a  num- 
ber of  points  in  the  territory,  but  no  traces  of  smelting,  and  had  the  copper 
ores  been  reduced,  the  slags,  and  possibly  remnants  of  the  furnaces,  could 
hardly  have  escaped  attention  in  modem  days.  It  seems  likely  that  the 
iron  ochres,  malachite  and  azurite  were  mined  in  a  crude  way,  for  pigments. 
Prehistoric  turquoise  mines  have  been  found  at  several  points,  notably 
in  the  Dragoon  Mountain  range. 

The  first  copper  made  in  Arizona  was  turned  out  of  an  adobe  furnace 
at  the  Longfellow  mine,  Clifton,  in  1873.  The  nearest  railroad  point  was 
800  nules  distant  at  that  time.  The  development  of  the  mineral  resources 
of  the  territory  of  Arizona  has  been  a  remarkable  one,  during  the  three 
decades  that  have  since  elapsed. 

The  copper  zone  of  Arizona,  broadly  speaking,  has  a  general  south- 
easterly and  northwesterly  trend,  and  the  copper  deposits,  as  a  rule,  are  found 
along  the  contacts  of  igneous  rocks,  such  as  porphyry  and  diorite,  with 
limestone  of  the  Paleozoic  group,  mostly  of  the  carboniferous  series.  The 
general  geological  conditions  of  Arizona  are  much  the  same  as  in  the  adjoining 
Mexican  state  of  Sonora. 

Copper  ores  are  found  in  more  or  Icss'profusion  in  every  county  of  the 
territory.     The  counties  are  of  princely  size,  and  as  the  topography  ranges 
from  hilly  to  mountainous  in  most  parts,  not  even  the  best  known  districts 
have  been  developed  >et,  or  even  fully  prospected.     Nearly  all  of  the  ores 
of  copper  are  found  in  Arizona,  and  native  copper  is  of  not  uncommon  oc- 
currence, especially   in  the  mines  at  Clifton  and  Bisbee.     The  principal 
copper  districts  are  four  in  number,  as  follo>%'s:  Bisbee,  in  Cochise  county^ 
only  six  miles  from  the  Mexican  border;   Jerome,  Yavapai  county,  in  th^ 
northwestern  part  of  the  state ;  Clifton,  including  Morenci,  in  Graham  county  ^ 
north  of  Bisbee  and  close  to  the  New  Mexican  border;  Globe,  Pinal  count)?^  , 
not  far  from  the  center  of  the  territory.     In  addition  to  these  four  princip^i^ 
districts,  all  of  which  are  considerable  producers,  in  about  the;  order  give:Kfe, 
there  are  a  dozen  or  more  smaller  districts,  such  as  the  Helvetia,  in  Pineda 
county;  the  Wickenburg,  and  others. 

The  Bisbee  district,  of  which  the  town  of  that  name  is  the  center,  is  really 
a  part,  geographically,  of  the  great  Sonoran  copper  belt  of  Mexico.  X*be 
ore  deposits  occur  in  carboniferous  limestones,  bedded  in  nearly  horizontal 
planes,  and  underlaid  by  quart zit€.  The  veins  are  notable  for  the  quantity 
of  fluccan  along  the  walls,  and  are  easily  mined  as  a  rule.  The  clay  carries 
considerable  finely  comminuted  native  copper  and  massea  of  native  metifcl 
of  respectable  size  are  occasionally  encountered.  The  oxidized  zone  extento 
to  a  depth  of  p<?rhaps  400  feet  and  is  •ucceeded  by  unaltered  iron-copper  sul-' 
phidcs  that  average  excellent  values.  The  oxidized  zone  is  notfible  fprtb^ 
richness  and  c^tcqt  of  its  high-gra4e  carbonate  ores. 
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The  country  rock  of  the  Jerome  district  is  slate,  extensively  intruded 
by  dioritic  igneous  rocks,  slates  and  diorites  having  a  capping  of  uncom- 
formable  limestones  of  later  age  and  devoid  of  copper.  There  is  a  limited 
zone  of  oxidized  ores,  but  the  principal  dependence  is  placed  upon  the  un- 
altered disseminated  sulphides.  These  are  by  no  means  remarkable  for 
their  high  percentages  of  copper,  but  are  notable  for  their  great  extent  and 
the  high  values  carried  in  gold  and  silver. 

The  Clifton  district  has  quartzite  and  limestones  superimposed  on 
granite,  with  intrusive  igneous  rocks  of  both  basic  and  acid  types,  the  entire 
formation  being  greatly  faulted.  Ore  occurs  in  both  the  eruptive  rocks 
and  the  limestones.  It  was  in  this  district  that  the  first  Arizona  copper 
mining  was  done,  three  decades  ago.-  There  were  very  extensive  deposits 
of  rich  oxidized  ores  near  the  surface,  along  the  contacts  between  the  por- 
phyry and  magnesian  limestone.  These  ores  were  self-fluxing  and  highly 
profitable  but  gave  out  at  shallow  depth,  and,  contrary  to  the  usual  rule, 
were  not  succeeded,  by  sulphides.  Extensive  openings,  on  the  porphyry 
of  Humboldt  Mountain,  have  developed  enormous  beds  of  low-grade  sul- 
phides, during  the  past  ten  years,  and  these  are  now  the  mainstay  of  the 
dbtrict,  though  some  carbonate  ores  are  still  mined.  The  leaching  process, 
little  used  in  the  United  States,  is  employed  to  advantage  in  the  treatment 
of  certain  of  the  low-grade  ores  of  this  district. 

The  first  mining  in  the  Globe  district  was  done  in  1876,  and  was  for 
silver.  The  Old  Dominion,  the  principal  producer  and  a  typical  mine  of 
this  field,  is  opened  on  a  contact  vein  between, a  diorite  foot  and  a  hanging 
of  carboniferous  limestone,  over  the  greater  part  of  which  there  is  a  trachyte 
capping.  The  principal  ore  bodies  are  in  the  limestone,  and  the  ores  are 
mostly  oxidized.  A  peculiar  feature* is  the  presence  of  a  sulphide  zone 
which  has  oxidized  ores  both  above  and  below.  The  ores  are  highly  sili- 
cious  and  require  heavy  fluxing  with  iron  and  lime.  The  lack  of  sulphide 
ores,  to  furnish  the  iron  needed  in  fluxing,  is  one  of  the  most  serious  draw- 
backs of  this  district.  It  seems  likely  that  ample  bodies  of  unaltered  sul- 
phides will  be  found  at  some  future  time,  in  or  adjacent  to  this  district, 
where  operations  are  further  handicapped  by  very  high  freight  rates  on 
coke  and  other  supplies. 

Political  expediency  should  not  be  allowed  to  longer  prevent  the  ad- 
mission of  the  territory  of  Arizona  into  the  sisterhood  of  states.  The  terri- 
torv'  has  the  population,  resources  and  assured  future  that  are  nccessar}' 
n^uisitc-s  of  statehood,  and  should  no  longer  be  kept  in  leading  strings, 
when  both  able  and  willing  to  conduct  its  own  affairs  as  an  independent 
commonwealth. 

ARKAIVSAS.  Tetrahedrite  and  tcnnantite  occur  in  the  Kellogg  mine, 
Pulaski  county,  only  ten  miles  north  of  Little  Rock,  the  capital  of  the  state. 
These  are  not  commonly  considered  as  commercial  ores  of  copper,  owing 
to  their  refractory  nature  and  the  highly  deleterious  effects  of  both  antimony 
and  bismuth  upon  finished  copper,  even  in  small  amounts.    Antimonial 
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and  l)ismuthifcrous  ores  are  rarely   worked,   unless  c?iiT>'ing  considerable 
values  in  silver,  as  is  the  ease  at  Butte,  in  Algeria,  and  at  other  points. 

CALIFORNIA.  There  are  few  states  in  the  American  union  more 
richly  endowed  with  copper  than  California.  To  give  the  names  of  all  the 
counties  in  which  copper  is  mined  or  found  would  be  nearly  equivalent  to 
calling  the  roster  of  the  state,  as  there  are  but  few  in  which  ores  of  the  metal 
are  not  found  in  more  or  less  profusion. 

It  may  be  said,  in  a  general  w^ay,  that  there  are  two  copper  belts  in  the 
state,  one  following  the  Coast  Range  mountains,  while  the  other  is  found 
in  the  foothills  of  the  Sierras.  Both  belts  have  a  north  and  south  trend, 
and  extend  through  practically  the  entire  state.  The  Sierran  l)elt  reaches 
from  Oregon  on  the  north,  through  the  counties  of  Lassen,  Plumas,  Sierra, 
Nevada,  Placer,  El  Dorado,  Amador,  Calaveras,  Tuolumne,  Mariposa,  Madera, 
Fresno,  Tulare,  Kern,  Los  Angeles,  San  Bernardino,  and  Riverside,  to  the 
Lower  California  line.  The  Coast  Range  belt  extends  from  Del  Norte  to 
San  Diego,  across  the  state  from  north  to  south.  In  Kern  county  there 
is  an  apparent  branching  of  the  Sierran  copper  range,  with  an  offshoot  that 
traverses  Inyo  and  San  Bernardino  counties,  then  enters  the  neighboring 
territory  of  Arizona,  thus  establishing  a  close  geological  and  geographical 
connection  between  the  copper  measures  of  Arizona  and  California. 

The  Califomian  copper  beds  are  found  in  close  proximity  to  the  gold- 
fields,  and  much  of  the  copper  ore  carries  considerable  values  in  gold.  In 
the  northern  part  of  the  state  the  gold  and  copper  veins  are  apparently 
interwoven.  There  are  ample  evidences  of  intense  volcanic  action  in  thia 
section,  and  in  Shasta  and  adjoining  counties  the  copper  deposits  are  almost 
invariably  auriferous  to  a  profitable  extent. 

The  first  (.^alifornian  copper  mining  was  done  in  1860,  at  Copperopdis. 
Considerable  ore  was  shipped  to  New  York,  Baltimore  and  Swansea  for  re- 
duction, and  in  1863-1866  no  less  than  nine  small  smelters  were  built  in  the 
state,  copper  production  reaching  nearly  2,000,000  pounds  in  1864.  The 
great  fall  in  price  brought  operations  to  a  stop  in  1867-68,  and  almost  no 
copper  mining  was  done  after  that  time  until  1895,  when  an  English  com- 
pany bought  the  **  worthless"  Iron  Mountain  mine  in  Shasta  county,  and  is 
seven  years  has  made  it  one  of  the  world's  great  copper  producers. 

Although  there  are  several  other  districts  of  promise,  Shasta  county 
is  the  source  of  the  principal  production,  and  the  scene  of  the  greatest  activitf 
in  the  development  of  new  mines.  This  belt  is  from  half  a  mile  to  four  miles 
wide,  with  an  average  width  of  perhaps  less  than  two  miles,  and  a  proven 
length  of  about  twenty  miles,  though  possibly  much  longer.  The  belt  hM 
a  crescent  form,  with  the  principal  developments  at  the  western  end.  Thi 
country'  rock  is  porphyr}',  with  slate  to  the  west  and  granite  and  quartiiie 
to  the  east.  The  beds  occur  as  mammoth,  flat-lying  lenses  of  low-grads 
auriferous  sulphide  ores  of  copper,  usually  capped  by  massive  beds  of  gossan. 
One  considerable  body  of  silicious  ore  has  been  oj>ened  by  the  Mt.  Shasta 
Gold  Mines  Corporation. 


-- 


THE  COPPER  HANDBOOK,  103 

As  a  rule  the  alteration  zone  of  Califomian  copper  deposits  is  compara- 
tively shallow.  While  the  high-grade  oxidized  ores  are  found  in  large 
quantities  at  surface  and  for  a  little  depth,  the  unaltered  iron-sulphides 
usually  come  in  at  a  depth  of  about  one  hundred  feet,  hence  the  big  mines 
of  the  state  will  be,  like  the  Mountain,  low-grade  mines  operated  on  a  very 
large   scale. 

Next  to  Shasta  the  copper  producing  counties  of  California  rank  in 
about  the  following  order  of  importance :  Calaveras,  Fresno, -San  Berdardino, 
Kem,  Mariposa,  Madera,  Merced,  Stanislaus,  Amador. 

Mative  copper  has  been  found  at  Napoleon,  Calaveras  county;  at  Co- 
sumnes,  Amador  county,  and  elsewhere. 

COLORADO.  With  the  exception  of  an  extensive  plateau  in  the  eastern 
part  of  the  state,  Colorado  is  heavily  mineralized  at  nearly  all  points,  and  while 
gold  and  silver  have  been  most  extensively  exploited,  copper,  iron  and  the 
other  minerals  exist  in  abundance  in  many  parts.  Copper  ores  are  found  in 
the  counties  of  Boulder,  Chaffee,  Clear  Creek,  (-uster,  Gilpin,  Gunnison, 
Hinsdale,  Huerfano,  Lake,  La  Plata,  Ouray,  Park,  Pitkin,  Rio  Grande, 
San  Juan,  San  Miguel,  and  Sununit. 

The  production  of  refined  copper  by  Colorado  mines  has  run  up  into 
the  thousands  of  tons  for  some  years  past,  but  almost  without  exception 
this  has  been  secured  as  a  by-product  from  the  smelting  of  gold,  silvc^r  and 
^  ores.  The  sulphide  ores  predominate  and  are  found  at  many  points. 
M  present  a  niunber  of  copper  mines  are  being  opened,  mainly  in  San  Juan 
county  near  the  New  Mexico  border,  and  in  the  northern  part  of  the  state 
ittar  the  Wyoming  line. 

CONlfECTICUT.  There  are  two  copper  mines  ii^  Connecticut,  from 
^bich  ore  has  been  produced  occasionally  during  the  past  ccntur>',  those 
being  the  Newgate  at  Granby,  and  the  Bristol  in  the  town  of  that  name, 
but  both  are  idle  at  present.  Malachite,  bomite,  chalcocite  and  chalcopyrite 
*'s  found  at  Bristol;  cuprite,  malachite,  chalcocite  and  bornitc  are  found 
*^  Cheshire;  chalcopyrite  occurs  at  Middletown,  New  Britain,  lloxbury, 
^Iton,  Brookfield,  Sunsbury,  Litchfield  and  other  points,  and  native  copper 
^  found  at  Farmington  in  red  sandstone.  A  200-pound  mass  of  native 
^per  was  found  in  alluvium  near  New  Haven.  Copper  ore  was  also  found 
actr  MontviUe  in  1902. 

DELAWARE.  Chalcopyrite  has  been  found  in  the  quarries  of  the 
^nhnington  Granite  Co.,  on  the  Brandywine  river,  near  Wilmington,  but 
IK)  workable  deposits  of  copper  ore  are  known  to  exist  in  this  state. 

FLORIDA.  No  important  or  workable  bodies  of  copper  ore  are  known 
to  exist  in  this  state,  but  small  veins  of  sulphide  ores  have  been  foui.d  at 
feveral  different  points. 

GEORGIA.  Copper  ores  exist  in  the  counties  of  Fannin,  Lincoln  and 
Rabun,  and  probably  in  other  parts  of  Georgia.    Considerable  chalcopyrite 
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i^  IvtUid  tii  TmmtL  cutmty.  m  «  panit  mh-  two  idSev  distaixt  from  t^  (wpper 
iiitu^  uf  I>u«!£tuwu.  ZvDiMumuL.  At  jmjBLUi  tieR*  s  bnt  aat  artrre  pro- 
<iu<>^  uf  «jupf^^  iu  xite  suMt:.  tfaie  beknf  "^  old  MafnideT  mine,  now  ovned 
ov  ti#  >y;iiiiijuli»'  <^.kipp»^  <^>ti.,  Init  nsopeiuiif  wkA  k  bong  done  ai  tbe  CmiUmi 
luifjt'.  ttiid  a  muadl  aiutnmt  of  work  »  under  mwj  wi  otber  poinu. 

IDAfiO.  AltUiueb  Idaho  hae  Bprcr  beoi  a  laaqpp  prodoocr  of  copper. 
^\»  iiUiW'  yuMuumi^  iu^Airtaiit  depoahc  <tf  car  ml  aei^exal  pointfi.  and  a  lance 
Hti*<>ufJt  'jf  ^\*'lfjfPUMisiA  vuric  if  Dcmr  mida'  vinr.  Cofiper  cv^  »  foaDd  in  the 
4:outit4««  <jf  .Mtuntf,  Hriidbam,  Coatcs',  Idaho,  LeBoiau  ^Sioflhone  and  Wash- 
luT^/jii,  hjlA  \M*MKi\j\y  «iiieiiiKTe,  as  tlie  entire  fllase  is  rkUhr  roAowcd  with 
ifi4't4ii»,  «Lfid  tU-  ^'Xpl'/ratiufi  aifed  dnekipaient  of  ito  nmiesal  v^eahli  has  been 
l/y  jio  iw:>ux6  c«^miu*'fi»uni4«  vith  tlKf  opportaniues.  The  piincipal  copper 
4*'>4'l'>f>uA>ffit6  <jf  t>^  pnsiKfUt  are  in  Custer,  Wadungton  and  Lemhi  counties. 
'I  Ia('  '/r*^  air*;  fiiairJy  carfxmates  aiKi  aulphides,  thoogh  other  forms  oi  cur 
uw\  fiat ivi;  <y/f;ti('r  liatf  ti»9(fo  found  in  the  duioe-boxes  of  the  gold  mines  at 
M'jrray. 

'iSwn*  wiui  rnu/f.-h  mUirtusi  arouaed  in  the  Seven  De^iSs  district  a  few  years 
Hjio,  f;ijt  for  tiff  1110*  n'.w¥ni  tFiat  does  not  seem  quite  dear,  this  district  with  the 
<iiiii/';lir(il  uttttw  \iBM  ihxYt^i  Ui  develop  any  reguhu'  copper  producers,  though 
or*-  of  \\u'  \n'ni  ti^rtult  ium  Ittmm  found.  Sooner  or  later  there  should  be  some 
l^iHni  imnt'H  oihtwui  in  thw  duftrict. 

Till'  prinripal  coj>jx*r  iniiiing  operations  of  the  present  are  carried  on  in 
Cii^hr  loiinfy,  l*y  \Uo  WhiUt  Knob  company.  A  vast  amount  of  work  has 
Imi  II  iloiic  at  iliin  point,  fuid  whiU;  the  on;  is  of  low  grade  it  is  hoped  that  the 
iMiiiiiii<  limy  |iro\i'  pro/itahlc,  by  ri'aiKin  of  opcmting  on  a  great  scale. 

Tlir  t  iMMir  <r.\l«'in*  co\t\u'r  diMtrict  is  receiving  some  attention  at  present, 
mill  liiiH  ti  iiuiiilMr  of  proiniMiii^  pnmpects.  Although  silver-lead  mines  have 
Imih  opiiaiid  fur  yi-arH  in  iIuh  tliHtrict,  it  was  not  until  1898  that  any  at- 
li'iiipt  NsjiH  inailc  at  roppiT  luiniu^.  At  pri'sent  there  is  a  considerable  activity 
III  tliiM  lii'M,  ihoii^li  iioiio  of  th(^  copper  mines  have  passed  beyond  the 
ttin^v  of  prtMp(>c(ti. 

ILLINOIS.  Native  ropprr,  iHTurring  as  drift,  in  the  alluvium,  is  of  rather 
» oiiHuon  orruni'iuM^  in  llliimi>,  luil  is,  of  coiir»t%  of  no  conunereial  import- 
un*  *•  V\\v  only  ilrp^vsits  of  ropiHT  oi>»  in  platv  known  in  the  state  are  in  Har- 
*hn  ;in(|  {  \\\Hk\\kI\\  to\intit  s.  Chalropyrito  has  Ikh^h  found  in  fair  quantities 
nrai  K.vsu  lau.  Uaixlin  ronnty.  and  durinu  11H)2  considerable  copper  was 
lvu\nvl.  in  v'vMouvtion  »itK  loaU  and  sjKHr.  in  Hartiin  and  Chittenden  counties, 
«nvl  .Ui  aiuinpi  \\a.s  maa^  at  oix^ni/siiv*;  a  ivn^viny  to  open  a  mine. 

KANHAH.  I  tu^  iwk  strata  v>t  Kaiisas  rH^v^*  fn^m  i*arbonifeit>us  to  ter- 
Um\  .  Ukw  0H^  ^lu  s^u  uvWs  aiv  hukin^.  and  ^itKvmt  th^mi  thete  seems  slight 
KkvUKvKKl  vu  vUMv^svriiMi  iu»^KMta:»t  ^v^p^vr  vk^Kwts.  A  little  chakxipvrite 
*u  von.akshal  vis  NKd>  U  t.  VxM  ictkvu  trvviit  i^.-  k*iwl  ^nd  «uc  miiwft  of  Gafena. 

Vt^Kvkvv  vvuui\.  m  ttK<  >.»:ir\^vs  cm  «X-rtK'r  v»f  »ft'  :st;jite. 
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KEKTOCKT.  a  little  cliiilco|>>'rite  has  been  found  in  Livingstoo  and 
Union  counties,  but  the  deposits  do  not  promise  to  be  of  any  special  value 
industrially. 

LOUISIAHA.  No  copper  deposits  of  industrial  importance  are  known 
in  this  state,  but  there  is  an  interesting  occurrence  of  chakopyrite  in  a  peak 
deposit  of  galena,  sphalerite  and  baryte  in  halite  (rock-salt)  on  Belle  Isle,  near 
the  mouth  of  the  Atchafalaya  river. 

KAHfE.  Some  of  the  earliest  copper  mining  in  America  was  done  in  th? 
Pine  Tree  state,  and  a  smelter  was  built  at  Taineston  previous  to  1840.  Chal- 
copyrite  is  found  in  the  lead  mines  at  Lubec,  also  near  I>exter,  and  in  Sul- 
livan, Franklin,  Hancock,  Topsham,  Pareonfield,  Whiting  and  elsewhere. 
Cbalcopyrite,  chalcocite,  bomite,  cuprite  and  tetrahedite  occur  at  Blue  Hill. 
There  are  old  copper  mines  near  Calais,  on  the  New  Brunswick  border,  and 
about  1880  there  was  a  local  copper  boom  that  led  to  the  opening  of  mines  at 
Blue  Hill  and  Sullivan,  in  Hancock  county,  but  these  did  not  prove  profitable 
or  long-lived. 

MARYLAHD.  Copper  mines  were  woriced  in  this  state  in  colonial  days 
and  during  the  first  half  of  the  nineteenth  century.  There  are  three  cuprif- 
erous measures  of  some  little  extent,  and  the  copper  mines  of  Mar>'land 
were  actually  of  some  importance  as  producers,  until  the  discover}*  and  ex- 
ploitation of  the  rich  native  metal  mines  of  Lake  Superior  put  a  quietus  on 
copper  mining  along  the  Atlantic  seaboard. 

The  Maryland  ores  are  mainly  cbalcopyrite  and  bomite,  ^ith  occasional 
Dialachite.  Of  the  three  principal  districts  of  the  state,  the  most  important 
is  in  Frederick  county,  nmning  along  the  Linganorc  hills,  from  New  London 
northward  to  a  point  beyond  Libertytoi^Ti,  the  ore  occurring  in  slates  and 
Innestones.  The  second  district,  in  Carroll  county,  is  found  mainly  between 
Sykegville  and  Finksburg,  with  the  ore  in  slates.  The  third  district  is  in 
^timore  coimty,  at  Bare  Hills,  where  sulphide  oreis  axe  found  in  hornblende 
gneisB. 

MASSACHUSETTS.  There  is  more  or  less  copper  at  various  points  in 
^  Old  Bay  State,  and  '^tful  attempts  have  been  made  at  opening  mines, 
^ut  none  have  resulted  from  the  short-lived  operations.  A  little  native  cop- 
l^f  is  found  in  some  of  the  triassic  sandstone  strata,  and  chalcopyritc 
^  found  in  the  lead  mines  at  Southampton,  also  near  Deerfield,  at  Turn- 
ers Faljg,  Hatfield,  Sterling,  Rowe,  Leverett,  New  Marlborough  and  Russell, 
*^  cbalcopyrite  and  tetrahedrite  at  Newbur}'port.  Prof.  W.  O.  Crosby,  of 
^he  Haasachusetts  Institute  of  Technology,  furnishes  me  with  particulars  re- 
^^'ding  the  new  copper  prospect  opened  in  western  Massachusetts  in  1902,  a 
**ription  of  which  will  be  foimd  imder  the  name  of  the  New  England  Min- 
•ogCo. 

mCHIGAN.  While  the  Keweenawan  formation  of  Lake  Superior  out- 
^^  in  Wisconsin  and  Minnesota  to  the  west,  and  upon  the  Canadian  shore 
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of  Lake  Superior  as  well,  the  developed  and  productive  mines  ot  the  district 
lie  wholly  within  the  limits  of  the  state  of  Micldgan,  Copper  ores  are  found  in 
the  granite  lying  north  of  the  iron  belt  in  Marquette  county,  and  one  mine  is 
being  developed  thereon,  but  for  all  practical  purposes  th3  coppar  belt  of  Mich- 
igan is  contained  in  the  three  counties  of  Keweenaw,  Houghton  and  Ontona- 
gon, stretching  from  east  to  west,  from  the  point  of  the  Keweenaw  peninsula 
along  the  mainland  of  the  western  half  of  the  southern  shore  of  Lake  Superior. 
There  are  also  abandoned  copper  mines  on  Isle  Royale,  which  is  now  prac- 
tically uninhabited  except  in  summer.  The  Keweenawan  formation  stretches 
through  Gogebic  county,  and  across  the  Wisconsin  line  into  Minnesota,  but 
there  never  have  been  any  producing  mines  west  of  Ontonagon  county. 

The  formation  carrying  the  cupriferous  lodes  and  veins  of  the  Lake  Su- 
perior district  is  composed  of  old  lava  flows,  supplemented  by  beds  of  con- 
glomerate formed  by  the  deposition  of  rocks,  broken  from  adjacent  shores, 
upon  old  sea-beds.  This  belt  of  Keweenawan  rocks,  so  called  from  its  pre- 
dominance in  the  Keweenaw  Peninsula,  where  first  noted  by  early  geologists, 
is  of  considerable  extent.  It  fonns  a  trough,  or  synclinal,  the  southern  edge 
outcropping  on  the  Keweenaw  Peninsula  and  to  the  westward  along  the  south- 
em  shore  of  the  lake,  and  it  is  with  this  southern  edge  that  we  have  to  do. 
The  other  outcrop  of  the  rock  strata  fonning  this  trough  is  noted  on  Isle 
Royale,  and  on  the  northern  shore  of  the  greater  part  of  tho  western  half  of 
Lake  Superior ;  also  on  the  southern  shore  of  the  lake  in  Douglas  county,  Wis- 
rx)nsin,  and  again  on  Michipicot<;n  island  and  the  adjoining  northern  shore,  at 
nearly  the  extreme  easU»m  end  of  Lake  Superior.  The  axial  line  of  the  syn- 
clinal seems  to  run  somewhat  north  of  east,  but  there  is  marked  diveraty 
in  the  trend  of  the  southern  outerop  where  mining  is  actively  prosecuted,  the 
strike  ranging  from  nearly  due  East  and  West  to  North  30*^  East  in  the 
Portage  Lake  district.  Broadly  speaking.  Lake  Superior  rests  in  the  trough 
of  the  Keweenawan  series. 

Discarding  further  consideration  of  the  northern  outcrop  of  the  series, 
where  the  dip  is  to  the  southward,  it  may  be  said  that  the  dip  of  all  of  the 
southern  outcrop  of  the  Keeweenawan  beds  is  to  the  northward  or  northwest— 
ward.     The  cupriferous  strata  on  the  Keweenaw  peninsula  have  sandstone  to 
either  side.     The  underlying  sandstone,  to  the  east  and  south,  is  generally 
held  to  be  unconformable  with  the  traps  of  the  Keweenawan  group,  and  hafi 
been  identified  by  Dr.  L.  L.  Hubbard  as  of  the  Potsdam  series.     Copper  is 
occasionally   found  in  the  eastern  sandstone,  near  the  p>oint  of  contact  with 
the  trap,  where  evidences  of  igneous  influence  are  quite  plainly  discernible; 
and  in  Ontonagon  county  fine  copper  has  been  found  in  the  overlying  sand- 
stone conglomerate  of  the  Porcupine  mountains.     The  western  sandstone  is 
superimposed  upon  the  Keweenawan  beds  and  is  apparently  in  place. 

The  outcrop  of  the  Keweenawan  formation,  between  the  two  sandstones, 
is  from  two  to  six  miles  wide,  roughly  speaking,  and  is  narrowest  where  the  dip 
of  the  strata  is  greatest,  and  widest  where  the  strata  dip  least  sharply.  Toward 
the  middle  of  the  Keweenaw  peninsula  the  western  sandstone  is  lost  under 
the  lake«  and  at  Bete  Gris  bay  the  eastern  sandstone  also  plunges  beneath 
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iperiorf  leaving  the  traps  and  conglomerates  in  sole  possession  c»f  t  he 
niiuiula  for  the  last  U-n  niilps^  the  waters  covering  the  entire  for- 
the  end  of  Keweenaw  Poiiil. 
The  Keweenawan  series  consiats  of  three  elementarily  distinrt  cliiaaes 
of  rock,  though  the  subdivisions  are  numerous.  These  principal  pj  roups  arc 
the  traps,  aniygdaloids  and  eonglonieralc?s.  The  two  former  are  tild  lava 
ms,  while  conglomerates  are  compcxsod  of  broken  rnek^  sand  and  gravel,  ce- 
nted  by  pressure,  and  were  once  sealicds.  The  traps  and  amygdaloids  are 
nmny  respects  similar,  the  main  diffen^nce  bein^  in  the  gn*a^^^r  density  and 
unifomiity  of  the  traps.  The  copper  is  found  in  a  rhemically  pure,  or  native 
»te,  in  the  amygdaloids  and  conglomerates,  and  ot  easionally,  to  a  limiled  ex- 
ni,  in  the  traps.  The  theor%^  most  commonly  held  is  that  the  copper  waa  de- 
pcjgited  by  precipitation  in  the  cavities  in  the  strata  from  tlie  waters  of  a 
'-a  above.  The  traps  being  dense  rocks,  usnally  ba,sie,  there  was  little  chance 
for  the  deposition  of  copper  therein.  The  amygdaloids  contained  an  infinite 
%*ariety  of  granidar  and  cr>'stalline  rock  forms,  the  calcareoiLS  and  silicious 
rtions  of  which  were  dissolved  quite  readUy  by  the  waters,  presumably 
powerfully  impregnated  with  salts,  and  in  the  aptrtiires  left  by  the  dissolu- 
tion of  the  chalky  and  sandy  nodules,  the  copper  was  deposited  when  pre- 
ipitated  from  the  waters  above.  There  is  also  a  thcor)'  that  the  copper  is 
rely  of  igneous  origin. 

A  cToe»-section  of  the  formation  at  any  given  point  would  show  a  large 
number  of  trap,  amygdaloid  and  conglomerate  strata,  lying  one  upon  tho 
her,  from  south  to  north.  These  var>'  greatly  in  thickness,  but  are  persist- 
"etlt  both  as  to  length  and  depth.  There  must  necessarily  be  an  end  to  even 
the  greateM  lava-flow,  and  owing  to  inequalities  existing  on  the  land-surface 
or  aea-bed  over  which  these  old  flows  spread,  the  stratummay  be  temporarily 
eiH  <rtit,  to  reappear  at  greater  depth,  or  to  the  sides  of  the  point  of  disappear- 
ance. 

Geological  obsen^ation  in  the  Lake  district  has  been  founded  very  largely 

on  the  conglomerates  as  base-lines^  and  many  conglomerate  reefs  ha%*e  been 

,  identified  and  traced  for  considerable  distances.     This  system  of  geological 

dentification  is  obviously  correct,  as  the  conglomerates  differ  more  radically 

am  thi^  traps  and  amygdaloids  than  do  the  latter  from  each  other.     All  of 

v&nous  strata  of  traps,  amygdaloids  and  conglomerates  Viiry  from  each 

thcr  to  a  greater  or  less  extent^  arcording  1o  their  chemical  and  petrograph* 

cai  formation^  crystallization,  and  alterative  influences  to  which  they  were 

Bibjecf^J  after  their  original  deposition.     Some  of  the  traps  are  blue,  others 

f greenish  in  color,  with  various  minerals  addc»d  to  the  original  diabase,  such  as 

augite,  prehnite,  calcite,  and  others.     In  addition  to  the  diabase,  there  arc 

ielsite  itnd  porphyritic  rocks,  richer  in  silica. 

Of  t}»  conglomerates,  many  carrj'  copper  in  minute  quantities,  but  only 

I  have  bi*cn  mined*  these  being  the  Calumet  and  Allouez  conglomerate 

efs.     Nearly  all  the  amygdaloids  carry  copper  to  some  extent,  btit  not  all 

»\T  it  in  sufficient  ipmntity  to  render  mining  pri*fitat»le.    With  the  exception 

thm*  miiiCd  working  on  conglomerates  aod  tuoon  veins,  all  the  active 


Iji  ^drdErirjd  *•'.  "M  naoBL  ^trsMo.  4f  ^At  Fi  wii  ■■■■!  aenea,  viarfa  con- 
«iKfA  ^^rieun^tfihli^  ^'jf  ^n^iemr  mdfeiL  »  BF^wrf  'dlittwi,  ^oinhr  of  jaifiincntanr 
r^^«*^  «4M  f/'j/nsmd  lA  M  !ba«!7  ^mnd,  JBii  ift  sfcii  flecoBd  ^fiviooB  the  Nonesiicfa 
MMU^,  if.  *J^.  F'/r>»73pnfr  Tfimi'iif  viw  yrrf  jad  iooBd  viprv  rirk  in  fine 
*^f^^^^,  TV  ^^jKfxA  ^srvifA  *A  ife:  ir<  ■■!■■■■■  flenat  vas  fonik^d  mainly 
Uy  \t^  ^^O'Skkkitt  dyvnft  oi  \ht  qj|i<if^  radks  of  tike  fwwiiig  fonnation,  juid 
(tl«<r  r^fif^mt'^m  f4  %hk  d^riuJ  roek  ao  ■citJ  ki  tke  fonn  of  eoogkMmerates 

TV  ^/«untm:  rr^ks  flCaad  higher  tham  the  adlfaceiit  strata  that  had  leas 
fftr^^'f  *4  f^mt^hit:  th^  efctufmtii  and  idarial  actkn.  These  latter  have  been 
tttty  h  t^fffM  iu  s^[fin  irtun,  in  conv^qiieoee  of  wkirii  the  copper-bearing  belt 
ftftUA  *  fvi«ri^  rimrig  frr/m  40ri  to  800  feet  abore  the  levid  of  Lake  Superior, 
wHU  i\tfr  t^mnixOrtnf,  lAf^n^  to  the  water  from  either  akle.  In  many  places, 
Mtfft^r'tiilly  at  t  V  t:r9rtf*.n  suA  eacarpmernts  of  the  igneous  strata,  the  naked  rock 
ftlMniM  ifiti  tftrfffuify,  but  thr;  lower  portions  are  covered  with  drift.  In  places 
fin  ovtr^fHriU'U  ttf  2ff()  or  mr>re  feet  of  sand  is  found  surmounting  the  rock, 
ar*/l  nwtiift\m  ttintv*:  t  V  U^*:  of  solid  rock  are  of  frequent  occurrence.  These  are 
NTiz/UN  oUniiU'Urn  Uf  tV  Irx'ating  of  mineral  deposits,  and  also  hinder  the  geo- 
UtfiU'ttl  I'XpUtrtii'um  of  i\u*.  riwtrict. 

'Hw  tWp  of  Uwf  varioiw  Mtrata,  copper-bearing  and  otherwise,  varies  greatly 
at  <lirf<*n«rit  po'itiin,  ranging  from  73*  with  the  horizon  at  the  Baltic, 
Ut  M  flat  an  25*  at  t)vi  Arnold.  In  a  general  way  the  dip  of  the  trap 
m'rU'n  \n  n\mr^H'Hl  whi-n  th<!  trap  Ik^H,  as  exposed  at  surface,  is  narrowest;  and 
iUilUml  wlirn?  lUi'  trap  formation  is  widest.  In  a  general  way  it  may  also  be 
Maiil  that  \\u*  dip  of  tin?  Htrala  m  Hharpest  nearest  the  eastern  sandstone  and 
Unlivnl  ncari'Nt  llm  wi'Ml.crn  HandHtone,  an  evidence  of  a  folding  or  pushing 
fon'M  I'xiThMl  from  I  In*  direction  of  the  eastern  or  Potsdam  sandstone.  The 
rniihut  of  Iho  iwiMtcrn  MamlHlono  in  much  tilted  from  the  apparently  hori- 
Koiiliil  pimiiioii  oiMMipi««(l  a  litllo  further  oast,  the  sandstone  standing  almost 
voUlnilly  at  Nome  phweH  wIhti?  luljoining  the  eruptive  rocks. 
,  III  tulililioii  to  the  eop)M*r-lM>ariiiK  amygdaloids  and  conglomerates,  there 

^\^^^  oilier  MoiireeM  of  eopper  mipply  of  minor  value.  The  first  of  these  in  im- 
port unee,  jutlKinp;  frt)m  the  amount  of  copper  produced  in  the  past,  is  found 
III  t  Im  tifwrni*  veluH.  Tlu^H*^  eroMs  the  formation  at  approximately  right  angles 
imd  JIM  a  luh*  aii^  lu^aliy  vertieal  in  dip.  The  copper  in  these  was  presumably 
deptmittnl  in  tlu*  Kume  iimimer  iiM  the  cn^viees  in  the  amygdaloids  and  traps 
w^Mv  tilled  with  the  Maine  metal.  The  siviuid  source  of  copper  is  in  the  con- 
taet  Neluj*.  of  whieh  the  old  Mimiest^ta  mine  affords  much  the  best  example. 
I  he  thii^l  muuvo  of  eopjvr  is  found  in  the  onvs.  The  Cliff,  the  firat  and  one 
ol  the  mviUent  vli\ideud  payers  anum^  Michigan  copper  mines,  was  opened 
iMi^malK  a.M  a  mmo  v.f  hiaek  oxide  of  ih»p|ht.  The  Calumet  &  HecU  was 
lu^tevl.  vnIh  n  tii^t  o|hivhI  in  ISiU\.  fv»r  tlit>  largi^  amount  of  maUchito  found  in 
\\\s^  ^\AM^\^^\^^^^rxkXys  xw^r  *urfaiv  but  iu  ihi*  insiaiuxj  the  carbonate  had  boen 
W\\\^k\  h\  Uh^  iiK  tivui  vxf  thv^  chnmut.^  frxnn  ihe  i»ti\-^  c<i>per,  w)|id| i«pl«Qe4 
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it  at  ft  little  depth.     Various  fissure  vcnns  of  copper  om  \h\vq  been  found,  cspe- 
dftlly  on  Keweeiitiw  Pointy  well  toward  tht»  eastern  end. 

The  existence  of  native  copper  on  the  soutncni  Bhtm'  of  Lake  Superior 
was  first  made  knomi  to  the  world  by  the  hitrepid  Jesuit  missionaries  of 
Franoe*  who  visited  the  unknov\Ti  inland  sea  early  in  the  Seventeenth  cen- 
tury. Native  copper  was  found  by  other  explorers  in  thiit  and  the  surt'etd- 
ing  centun^,  and  in  1770  one  ('aplain  Jonathan  ( 'arver  printx^d  a  hook  in  Lon- 
don, telliDg,  among  other  thin^,  of  the  richnea.Ht>f  Lake  Superior  in  copper, 
which  had  but  to  be  picked  up  and  earried  away.  This  led  to  the  fornui- 
tion  of  a  copper  niining  company  in  London,  and  a  party  of  niinera  sc^nt  over 
from  England  worked  on  the  banks  of  the  Ontonaijon  river  in  the  winter  of 
1771-72,  under  the  direction  of  Alexander  Heniy,  an  adventurous  Enjajlish- 
mau  who  had  turned  hiniter,  trapper  and  finally  miner.  A  long  adit  waa 
driven  in  a  clay  bank;  this  caved  in  when  Xhc  rains  came  in  the  spring,  and 
no  further  attempts  were  nuKle  at  niining  copper  for  s<n'eiity  years. 

In  183^)  the  southern  shore  of  Lake  SupiTior  wiis  first  visited  by  Dr. 
Douglass  Houghton,  of  Detroit,  a  young  scMentisi  rombining  with  hi.**  tee h- 
oic^al  skill  rare  and  valuable  courage  and  practical  knowledge  of  men  and 
mattere.  Through  his  indefatigable  efforts  the  upper  peninsula  of  Michigan 
was  first  aurveyed,  and  the  discoveries  of  Dr.  Houghton  led  to  the  exploita- 
tioD  of  both  the  copper  and  iron  measurers  of  the  Lake  Superior  district^  now 
among  the  moat  valuable  and  productive  mineral  fields  of  the  world.  The 
first  *' miners"  to  reach  the  Lake  Supmor  copper  fields  were  Jim  Paull  and 
Nick  Minicleafj  two  backwoodsmen  who  came  overland  from  southern  Wis- 
conaiii  in  midi^inter,  suffering  great  hardships,  and  arrived  on  the  shore  of 
the  gi^at  lake  in  March,  1843,  The  federal  government  opened  a  land  office 
at  Copper  Harlxir  in  the  same  year,  and  a  numl>er  of  hardy  prospi-etors  begun 
work  before  navigation  was  closed  by  the  storms  of  early  fall.  More  miners, 
iDcet  of  whom  were  devoid  of  practical  knowledge,  arrived  in  the  following 
year,  and  aa  the  news  of  important  discoveries  became  bruited  about,  th^  first 
Comiab  miners  arrived  to  do  real  mining.  The  ofR^  rat  ions  of  the  first  two  or 
three  years  were  productive  of  little  but  ktiowleilgp,  *'cured  by  rnistakea 
that  now  appear  ridiculous.  The  first  copper  in  any  ^luant  ity  of  import  ance  was 
lakrn  from  a  vein  of  melaconiie  in  Keweenaw  ctiurrly  in  1S46;  the  same  com- 
pany opened  a  fissure  vein  of  native  eopper  a  little  later^  and  begun  tiie  pay-* 
nu^nt  of  dividends  in  1849,  since  which  time  there  have  U^en  dividends  paid  in 
each  auorefisive  year  by  Lake  Sup«^rior  copper  mines.  Hut  little  later  than 
Ihp  early  operations  of  the  Cliff  company  in  Keweenaw  count)'  were  the  pio- 
neer operatiot  is  of  the  Minnesota  company^  in  Ontonagon  rountyt  at  the  other 
€od  of  t^M*  district.  Ext*»nsive  rtnnains  of  prehistoric  mines  were  found  at 
manv  point^t*  and  a  number  of  tlie  beat  mines  of  the  district  have  been  devel- 
oped on  k»des  n^vealed  by  lines  of  old  pit^. 

In  the  earlier  years  of  development  t  he  profitalile  mines  wcr^  opened  on 
toui^  vcina  in  K<'weenaw  county,  and  on  the  contai't  veins  of  Ontonagon 
comiljr.  Tbf!  middle,  or  Portiige  Lake  district,  was  held  to  lie  of  little  prom- 
^and  Ihi!  attempts  made  to  open  paying  mines  on  the  stratified  beds  were 
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regarded  with  amused  contempt  by  the  successful  operators  of  vein  mines,  un- 
til at  last  the  Quincy  mine  made  a  success  of  an  amygdaloid  lode.  At  present 
all  but  two  of  the  active  muies  of  the  Lake  district  are  opened  on  stratified 
beds,  and  of  the  two  remaining  mines,  one  is  equipping  a  mill  to  treat  copper 
from  fissure  veins  in  Keweenaw  county,  and  the  other  is  reopening  the  old  con- 
tact vein  of  the  Minnesota  mine  in  Ontonagon  county,  in  addition  to  devel- 
oping a  new  mine  on  an  amygdaloid  bed. 

MIIVNESOTA.  The  western  continuation  of  the  Keweenawan  cuprifer- 
ous formation  extends  from  the  upper  peninsula  of  Michigan  across  northern 
Wisconsin  into  Minnesota.  The  Keweenawan  rocks  are  found  in  Cook,  St. 
Louis  and  Pine  counties  in  the  northeastern  part  of  the  state  and  short-lived 
attempts  at  prospecting  have  been  done  in  all  three  counties.  Native  copper 
and  malachite  have  been  found  in  Chisago  county.  An  occurrence  of  copper 
of  geological  interest,  though  of  no  commercial  importance,  was  noted  in  St. 
Louis  county  in  190(),  when  the  Montana  shaft  of  the  Minnesota  Iron  Com- 
pany yielded  about  100  pounds  of  native  copper,  found  in  sheet  form  imbedded 
in  iron  ore,  at  a  depth  of  about  300  feet. 

MISSOURI.  Carbonate  and  sulphide  ores  occur  at  a  variety  of  points  in 
this  state,  and  a  number  of  small  mines  have  been  opened,  though  none  are 
now  working.  Native  copper  and  various  ores  are  found  in  the  Stanton  mine 
in  Franklin  county.  Malachite,  azuritc  and  chalcopyrite  occur  in  the  Circle 
Diggings  of  Cole  county,  and  at  the  Collins  mine  in  Cooper  county.  MalA- 
chitc  has  been  found  in  the  Cherry  Valley  mines  of  Crawford  county.  A 
little  chalcopyriUi  is  found  at  times  with  the  sphalerite  in  the  zinc  mines  of  the 
Joplin  district,  in  Jasper  county.  The  O'Bannon  and  Buckeye  mines 
at  Frederickto^vn,  Madison  county,  were  once  worked  for  copper,  and 
while  in  the  Catherine  lead  mines,  near  Fredericktown,  in  October, 
1902,  I  secured  a  little  chalcopyrite  from  magnesian  limestone  carrying  dis- 
seminated galena.  (Chalcopyrite  has  been  found  in  Jefferson  county,  and 
Shannon  county  had  a  short-lived  copper  boom  in  1901. 

The  C'ornwall  and  Swansea  copper  mines  were  opened  in  1863  on  paral- 
lel blanket  veins  of  disseminated  chalcopyrite  with  chert  gangue  in  a  country 
rock  of  Silurian  limestone.  The  southern^  half  of  the  state,  from  the  Missis 
sippi  river  to  the  Kansas  line,  possesses  great  mineral  wealth,  and  while  tti^ 
principal  dev(»lopments  will  probably  be  in  lead,  zinc  and  iron,  the  opening  o^ 
a  profitable  copper  mine  is  by  no  means  impossible,  as  the  southern  Missoi*^ 
formation  of  niagneisian  limestone  of  carboniferous  age,  intruded  by  grana*^ 
and  porphyry,  is  one  that  has  given  to  the  world  some  of  its  best  copper  mi3^* 
in  other  fields. 

MONTANA.     The  Butte  camp  of  Silver  Bow  county  is  now,  and  for  seV- 
(  r:il  years  has  been  the  largc'st  producer  of  copper  of  any  district  in  the  wori*^- 
Copper  ore  is  found  in  the  counties  of  Beaverhead,  Cascade,  Deer  Lodg^f 
(jriinite,  Jefferson,  Madison.  Meagher,  Lewis  &  Clarke,  Park,  Silver  Bow  and 
Teton.     A  little  mining  is  done  outside  of  Silver  Bow  county,  and  in  theae  diB- 


tricts  the  ores  are  mainly  sulphidt\H,  usually  in  association  with  diorites  ap- 
pearing as  intrusives  in  a  quart zite  country  nuk  of  (  ambrian  age. 

Tlie  Butlt>  camp  is  approximatt^ly  a  rectatijslc  of  four  by  seven  miles,  liut 
the  more  important  mmea  and  principal  piuduction  are  In  an  aroii  of  little 
morp  than  two  square  milts.  From  this  little  spot  \v^  come  Im  ml  reds  of 
millions  of  dollars  worth  of  copper,  silver  and  j^old,  imd  under  ur>rniMl  dr- 
runist^incfa  the  production  of  this  district^  small  only  in  area,  ia  not  leas  ttmn 
111,(100  tons  of  refined  e^pper  monthly — an  amount  fifty  per  cent  greater  than 
the  output  of  any  other  ctipriferous  district  of  th(^  world. 

Butte  was  originally  a  pL-icer  gold  camp,  l)Ut  as  such  was  of  t^mall  im* 
portance  and  short  life,  Silver  uiint^  wen*  opt'ned  later,  imd  these  turned 
info  eoppi'r  mines  at  depth.  As  early  as  iHSt)  the  fjirrol  iiiid  Ikiston  &  Colo- 
rado mines  wert*  making  firgeiitiferous  matte,  and  in  the  following  year  was 
beg^un  the  great  development  that  transformed  Btitte  in(o  the  world's  great- 
est copper  camp  within  a  derado. 

The  count r\'  rock  of  the  Hutte  district  is  granite,  of  which  the  liutte  gran- 
ite is  thi*  p-ldtT  and  the  Bluebird  an  intrusive-  Tht*  um  bodies  are  of 
very  irregidar  form,  occurring  in  veinn  ranging  from  mere  seams  up  to  100 
fcset  in  width*  with  mHiiy  bulgings  and  pinrhings  from  point  to  point,  hut 
with  a  general  tendency  toward  great+*r  width  at  d<  pth.  The  veins  are  eon- 
siderat>ly  faulted  and  cut  h\  horses  of  dykerfick.  The  wulls  are  piHirly  defined 
in  many  caaes,  and  this  gives  rise  to  the  phiusil^le  theory-  that  the  \'eijis  have 
l>een  forni*^d  along  a  series  of  small  fissures  marking  a  line  of  disturbance, 
rather  than  from  a  general  faulting,  and  that  these  small  llssurea  Imve  been 
greatly  enlarged  at  many  points  In'  replacement  of  the  original  walla.  The 
veins  are  nearly  all  mineralized  and  form  a  veritable  network  underground, 
croQsing,  interweaving,  pinching,  enlarging  and  behaving  gencralU'  in  the 
nioet  erratic  manner.  The  danmablp  mining  laws  of  the  United  States  are 
j^i»-*'uljaHy  adapted  to  the  fomentation  of  milling  litigation,  and  as  a  conse- 
quence of  the  physicid  and  st^ientific  imposeiliiiity  of  determiaing  the  apices 
of  many  of  the  veins,  the  princfpal  mining  interests  of  this  district  ha\'e  be- 
ccffiie  enlanghxl  in  a  maze  of  lawsuits  that  cannot  be  »'ttlt;d  during  the  life- 
[llme  of  the  pre«»mt  generation,  unless  the  litigants?  can  arrive  at  .wine  imder- 
;  out  of  court,  or  the  weak(*r  parties  1m*  driven  to  the  wall.  That  the 
i  work  and  cam  good  profits  after  payitig  the  millions  s]K'nt  in  litigation 
I  fltroftfC  evidence  of  the  richness  of  the  district.  In  a  camp  like  Butte,  ever>' 
ciining  claim  should  earr}'  its  title  to  the  side-walls,  and  not  an  ineh  beyond. 
lAny  othi*r  system,  and  most  especially  such  a  cumbersome  and  dishonest  sys- 
liem  »«  furnished  by  the  present  federal  mining  laws,  is  an  incentive  to  rascal- 
i^^m  discouragement  to  legitimate  mining,  and  a  disgrace  to  the  couni  ry  re- 
ipQftmhle.  for  lav^-s  so  utterly  at  variance  with  couHuon  mnxs**  and  common 
boQesty. 

Thw  g&ngiie  of  most  of  the  ore  iKxlics  is  granitic  or  silieious.     A  little 
Fnativr  copper  is  found  in  tlie  granite  at  points.     In  the  cast*  of  mo«t  mines 
'  dlitrict  the  upper  levels  carry  high  vaiues  in  silver  with  only  a  trivial 
:it  of  copper,  t he  latter  averagin:;  one  per  cent,  or  Icijs.    Thiy  oxidized  i^QU© 
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has  a  depth  of  200  to  400  feet  as  a  rule.     Below  this  there  is  a  median  zone, 
frequently  characterized  by  veins  almost  or  quite  barren  of  either  copper  or 
silver  values  in  the  upper  section,  followed  by  the  richer  sulphides.     Hiis 
middle  zone  varies  greatly  in  characteristics  in  different  shafts.     The  third  or 
lowest  zone  is  found  at  about  the  water  level,  where  the  ore  becomes  unal- 
tered iron  sulphides.     Unfortunately  for  the  peace  of  mind  of  geologists  and 
mineralogists,  the  Never  Sweat  mine  is  now  producing  the  extremely  rich 
ore  chalcocite  from  its  2,200  foot  level.     This  occurrence  does  not  fit  in  with 
any  of  the  generally  accepted  theories  of  copper  deposition,  which  is  bad  for 
the  theories.     Bt^ow  the  permanent  water  level  the  ore  bodies,  while  retain- 
ing full  width  and  strength,  give  constantly  decreasing  copper  values  ^ith 
added  depth.     The  deepest  shaft  ii)  the  Butte  district  is  now  down  neariy  a 
half  mile,  and,  (jxc^'pting  the  chalcocito  in  the  Never  Sweat,  the  percentage  of 
copper  decreases  in  a  fairly  steady  ratio  as  depth  is  gained.     The  Anaconda, 
which  started  with  55  per  c<.»nt  ore,  is  now  averaging  but  a  little  over  3  per 
cent  copper.     There  an'  still  lower  grade  deposits  of  inunense  area  in  the  dis- 
trict, as  at  the  M(xioc  mim^  of  the  Anaconda  and  elsewhere,  and  in  view  of 
the  great  improvements  in  metallurgical  processes  made  during  the  past  dec- 
ade, such  ores  may  be  used  eventually.    While  Butte  is  most  distinctly  work- 
ing into  a  lower  grade  camp  each  year,  it  must  not  be  inferred  that  the  high 
grade  ores  are  exhausted.     All  of  the  big  mines  have  considerable  reserve  of 
rich  ore,  other  high  grad(;  ores  are  locked  up  by  litigation,  and  stiU  others  are     < 
being  developed  ever}-  year. 

Mining  developments  of  the  past  two  years  in  the  flat  cast  of  the  city  indi- 
cate that  the  productive  area  of  the  district  will  be  greatly  increased,  andpo^- 
sibly  doubled,  in  th(»  future.  While  Butte  is  no  longer  the  high  grade  campof 
ten  years  .ago,  and  at  least  one  of  its  great  mines  has  probably  passed  its  zenitli, 
the  district  is  by  no  means  decadent.  It  is  not  likely  that  any  man  now 
living  will  survive  to  s<'e  the  last  ton  of  copper  made  by  Butte  mines,  norcwia 
live  long  enough  to  draw  the  last  dividend  paid  by  a  Butte  copper  mine. 

NEVADA.  The  development  of  silver  mines  of  fabulous  richness,  ooapid«i 
with  political  exigencies,  brought  Nevada  into  statehood,  some  forty  yM«^ 
ago.  Beyond  working  the  silver  bonanzas  along  the  extreme  western edlse 
of  the  stat^,  th(!re  was  little  mining  development  attempted,  though  pna#- 
pectors  brought  in  reports  of  rich  discoveries  from  every  county.  Lack,  d 
railroad  lines,  coupled  with  a  sparse  population  and  mountidnous  topognpfairf 
discouraged  exploration,  and  for  these,  and  possibly  other  reasons,  Nevada 
has  received  less  attention  from  the  miner  than  any  other  of  the  western  i 
ing  states.  Of  late  this  old  ord(?rof  things  seems  t-o  be  changing,  and bei^  j 
times  are  in  store. 

Copper  ore  is  reported  from  the  counties  of  Elko,  Elsmerelda,  '. 
Humboldt,  Lander,  Lincoln,  Nye,  vStorry  and  Whit^*  Pine.    Mines  are  nowl»| 
ing  develofx^d,  and  whil(!  operations  :>.re  upon  a  rather  small  scale  at  i 
them,  pn)mising  properties  are  being  opened  in  several  cases.     The  stifeij 
9till  most  inadequately  supplied  with  railroads,  wagon-roads  and  people,  i 
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these  drawbacks  will  deter  the  development  of  copper  mines  nntU  partially 
overcome,  but  it  is  probable  that  the  future  will  see  an  increasing  interest  in 
the  mining  of  copper,  as  well  as  of  gold  and  other  metals,  especially  as  Nevada 
lies  between  California  and  Utah,  two  of  the  richest  mineral  states  of  the 
Union,  and  the  general  geological  conditions  are  much  the  same  in  these 
states  and  Arizona  as  in  Nevada. 

NEW  HAICPSHIRE.  Copper  ores  are  noted  at  a  number  of  points  in  this 
state,  more  especially  in  Grafton  county.  There  are  also  deposits  of  appar- 
ently considerable  extent  in  the  Mt.  Gardner  district,  near  Woodsville,  and 
chalcopyrite  has  been  foimd  at  other  points,  including  Franconia  in  the 
White  Mountains,  where  the  ore  occurs  in  gneiss. 

HEW  JERSEY.  The  first  copper  mine  in  the  United  States  was  opened 
in  New  Jersey,  and  this,  the  old  Schuyler  mine,  discovered  in  1719,  is  now  be- 
ing worked  by  the  Arlington  Copper  Company.  The  Schuyler  was  worked 
upon  what  was  considered  a  large  scale  in  those  days,  and  made  its  owner 
wealthy.  Work  was  suspended  when  the  Revolutionary  War  begun,  and  the 
mine  has  never  been  steadily  worked  since  that  time,  although  it  has  been 
operated  spasmodically  on  several  occasions. 

Ore  deposits  of  low  grade  are  found  at  a  number  of  points  in  this  state, 
aD4  there  is  connderable  native  copper  in  the  vicinity  of  Somerville,  Fleming- 
Ion  and  New  Brunswick.    There  are  also  old  copper  mines  at  Belleville, 
Giiggstown  and  New  Brunswick,  most  of  which  were  small  and  unsuccessful. 
As  the  known  deposits  of  ore  and  native  copper  in  this  state  are  of  low  grade, 
it  is  obvious  that  success  can  be  secured  only  by  the  operation  of  mines  upon 
&  fairly  large  scale. 

HEW  MEXICO.  Native  copper  has  been  found  in  the  Santa  Rita  mines 
of  Grant  county,  and  copper  ores  are  found  at  many  points  in  the  staU^,  hav- 
ing been  noted  in  considerable  quantities  in  the  counties  of  Grant,  Lincoln,  Rio 
'^'riba,  Santa  Fe,  Sierra,  Socorro  and  Taos.  General  geological  conditions 
^  favorable  to  the  finding  of  profitable  mines,  and  there  are  several  prop- 
^'^  of  considerable  magnitude  and  good  promise,  notably  the  Aberdeen,  at 
^tlgburg,  which  is  a  dividend-payer,  the  Santa  Fe,  Santa  Rita  and  others. 
^^  is  much  prospecting  for  copper  in  progress,  and  a  number  of  mines  are 
°^  opened  in  the  various  counties.  New  Mexico  has  had  a  rather  poor 
standing  among  mining  men  for  the  past  fifteen  or  twenty  years,  due  to  some 
*8B  fulures  scored  in  the  territory  in  early  copper  mining  ventures,  but 
™^  aeem  to  have  been  the  fault  of  general  conditions  rather  than  to  have 
^^  from  the  lack  of  ore.  The  first  mining  ventures  were  carried  on  under 
P^  disadvantages,  and  it  is  unfair  to  the  territory  as  a  whole  to  condemn  it 
''^cause  of  the  f^ures  of  a  few  mines.  There  are  many  more  failures  than 
successes,  even  in  the  best  copper  mining  districts  of  any  state  or  count  ry,  and 
^  the  neighborhood  of  the  greatest  successes  will  nearly  always  Iw  found 
He  biggest  fwlures, 
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NEW  YORK.  The  Empire  State  has  no  copper  mines,  although  copper 
ores  have  been  found  at  a  number  of  points.  Chalcopyritc  is  found  at  the  An- 
cram  and  Beckee  lead  mines  in  Columbia  county ;  at  Ellenville  and  the  Red 
Bridge  lead  mines  in  Ulster  county ;  with  arsenopyrite  near  Wurtsboro,  Sul- 
livan county ;  in  Chester,  Warren  county ;  Eastchester,  Westchester  county ; 
Crown  Point,  Essex  county ;  Alexandria  and  Antwerp,  Jefferson  county ;  Salis- 
bury, Herkimer  county,  and  at  Canton,  Fowler  and  the  Rossie  iron  mines  in  St. 
Lawrence  county.  Malachite  and  cuprite  occur  at  Ladentown,  Rockland 
county,  occuring  in  thin  seams  in  the  trap,  and  azurite,  malachite  and  chrJ- 
copyritc  have  been  found  near  Ossining,  Westchester  county. 

NORTH  CAROLINA.  This  is  an  important  state,  rich  in  mineral  re- 
sources, and  although  it  has  never  been  a  considerable  producer  of  copper, 
may  Ix^come  such  in  the  future,  as  its  ore  measures  are  of  large  extent  and  de- 
cidedly promising  at  some  points.  The  state  had  se\Tral  small  copf>cr  mines  in 
regular  operation  before  the  Civil  War,  and  has  been  a  regular  though 
small  producer  of  the  metal  for  some  years  past.  In  view  of  the  present  inter- 
est in  copper  mining  in  this  state  it  seems  probable  that  the  production  will 
be  increased  by  the  making  of  several  mines  of  fair  size. 

So  far  as  can  be  determined  by  the  limited  geological  research  given 
many  of  the  counties,  and  the  developments  to  date,  the  most  important  cop- 
per measures  of  the  state  are  contained  in  the  counties  of  Ashe,  Rowan,  Per- 
son, Cabarrus  and  Granville,  but  copper  ores  are  also  found  in  the  counties  of 
Alexander,  Alleghany,  Caldwell,  Catawba,  Chatham,  Clay,  I)a  adson,  Gaston, 
Guilford,  Jackson,  Lincoln,  Madison,  Mecklenburg,  Mitchell^.  Montgomery, 
Moore,  Rockingham,  Swain,  Trans>'lvania,  Watauga,  AVi'Jics  and  Yadkin, 
and  very  possibly  in  several  others  as  well.  The  or»^^  are  mainly  sulphides, 
considerable  chalcocite  being  found  in  Ashe  and  adjoining  counties,  but  na- 
tive copper  has  been  found  at  the  McC\illoch  mine  in  Guilford  county,  and  all 
of  the  commercial  ores  of  copper  are  found  in  the  state,  as  well  as  a  long  list  of 
the  minor  ores.  The  variety  of  copper  minerals  noted  in  North  Carolina  is- 
probably  nearly  or  quit<i  as  great  as  in  Arizona. 

The  Virgilina  district,  on  the  border  of  Virginia  and  North  Carolina,  andi. 
including  the  counties  of  Person  and  Granville  in  the  latter-named  state,  hai^ 
sulphide  ores  occurring  in  lenses  longitudinally,  and  apparently  in  series  ver^ 
tically,  as  proven  by  d(ivelopments  to  about  300  feet  in  depth.     The  Virgilinfik 
district  is  in  the  sub-Piedcmont  division  of  the  Appalachian  belt,  and  in  tJbe 
same  division,  considerably  further  south,  is  found  the  Gold  HiU  district, 
where  there  has  been  considerable  development,  and  where  the  ores  appar- 
ently hold  their  full  values  to  the  greatest  depth  reached,  which  is  slightly 
under  1 ,000  feet,  the  ore  running  1  to  10  per  cent  copper,  2  to  4  ounces  silver 
and  about  S2  per  ton  in  gold.     The  area  of  the  Gold  Hill  field,  as  far  as  deter- 
mined, is  about  25  miles  in  length  by  one  mile  in  width.     The  chalcopy rite  oc- 
curs in  quartz  and  a  decomposed  schist. 

OHIO.  Native  copper  nuggets  brought  down  from  Lake  Superior  by 
glacial  action  are  frequently  found  in  the  drift  in  this  state,  and  native  copper 
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nuggeU  and  omamentB  are  taken  from  the  mounds  built  by  a  prehistoric  race, 
but  such  occurrences  are  not  of  industrial  value,  and  are  of  but  slight  geologi- 
(?al  interest.  So  far  as  reported,  no  trace  is  found  of  any  copper  deposits  in 
place  in  the  state. 

OKLAHOMA.  Copper  ore  has  been  found  in  small  quantities  at  several 
points  in  this  territorj",  but  so  far  as  known  none  of  the  discoveries  are  of 
much  promise.  A  little  excitement  was  caused  late  in  1901  by  the  finding  of 
copper  ores  in  the  hills  of  Wood  and  Woodward  counties,  but  nothing  came 
of  the  discoveries. 

OREGON.    Copper  ores  are  found  in  a  number  of  districts  in  this  state, 
notably  in  the  counties  of  Baker,  Grant  and  Josephine.     The  St.  Helens  dis- 
trict is  regarded  as  of  promise.     In  Josephine  county,  just  north  of  the  Cali- 
fornia line,  the  copper  belt  of  that  state  continues  into  Oregon,  general  con- 
ditions being  similar  to  those  in  Del  Norte  county,  California.     The  Dietrick 
district  in  Josephine  county  is  the  scene  of  some  little  activity  in  copper  devel- 
opment at  present.    The  ore  in  this  district  carries  good  values  in  gold  and 
silver,  as  well  as  high  percentages  of  copper,  and  the  veins  are  said  to  be  of 
good  width.    The  Burkemont  district  is  in  eastern  Oregon,  and  is  apparently 
a  continuation  of  the  Seven  Devils  district  of  western  Idaho,  which  it  adjoins. 
There  are  considerable  bodies  of  low-grade  ore  in  this  district,  and  it  is  evident 
that  profitable  mines  can  be  made  only  by  large  development  and  the  steady 
pHKiuction  of  a  large  ore  tonnage. 

PEHHSYLVAinA.  Although  copper  mining  was  undertaken  in  Penn- 
sylvania more  than  a  hundred  years  ago,  the  state  yet  lacks  a  copper  mine. 
The  eaiiiest  attempt  in  this  line  was  at  the  Gap  mine,  in  Lancaster  county, 
vhich  was  opened  as  a  copper  mine  in  the  eighteenth  centur>',  and  was  a  fail- 
iJ*  as  such,  but  was  reopened  as  a  nickel  mine  about  1850,  and  was  success- 
fully operated  for  that  metal,  with  a  small  incidental  production  of  copper,  un- 
^il  1893,  when  the  richer  mines  of  the  Sudbury  district  of  Ontario  brought 
*^ut  a  fall  in  the  price  of  nickel  that  closed  the  Gap.  There  are  copper  ores 
*t  a  number  of  points,  mostly  in  small  quantities.  Native  copper,  chalcopy- 
'^^i  azurite,  malachite,  chrysocoUa,  cuprite  and  brochantite  are  found  at 
Cornwall,  Lebanon  coimty.  The  Perkiomen  mine  in  Montgomery  shows  as 
'oDf  alist  of  copper  minerals.  In  an  abandoned  lead  mine  at  Schuylkill,  Ches- 
^f  county,  a  variety  of  ores  and  native  copper  occur,  and  chal  copy  rite  is 
found  in  the  Elizabeth  mine  at  Norwich,  in  the  same  county.  Native  copper 
^  cuprite  have  been  found  near  Gettysburg.  Native  copper,  malachite, 
^"'yaocolla,  chalcopyrite,  cuprite,  melaconite  and  aurichalcite  occur  at  Jones's 
^}^,  Morgantown,  Bucks  county,  and  malachite  has  been  found  at  New  Brit- 
^  »n  the  same  county.  Oxide,  carbonate,  sulphide  and  silicate  ores  have 
"^0  found  in  small  quantities  in  the  quarries  of  Frankford,  a  suburb  of  Phila- 
"*Hia.  Bomite  has  been  found  in  York  county,  and  sundry  ores  are  re- 
Port<»d  from  Montgomery'  county.  A  little  prospecting  for  copper  has  been 
^Qe  during  1902  in  Pottstown  and  also  at  Tunkhannock. 
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RHODE  ISLAND.  There  are  no  mines  of  copper  in  this  little  state,  but 
chalcopyrite  ore  is  found  at  Portsmouth,  and  malachite,  azurite,  bomite  and 
chalcopyrite  occur  at  Cumberland,  while  malachite,  azurite  and  chalcopyrite 
have  been  found  at  Johnston. 

SOUTH  CAROLINA.  Chalcopyrite  has  been  found  in  the  Fair  Forest 
f^old  mines,  in  Union  county,  but,  so  far  as  known,  there  are  no  copper  depoeita 
giving  promise  of  making  mines  within  the  limits  of  the  state. 

SOUTH  DAKOTA.  In  the  southwest  comer  of  the  state  of  South  Da- 
kota, arising  from  an  extensive  plain  and  isolated  geologically,  is  the  peculiar 
mountainous  region  known  as  the  Black  Hills.  These  mountains  are  a  verit- 
al>le  storehouse  of  nature's  mineral  wealth,  and  there  are  but  few  metals  not 
found  here  in  greater  or  less  profusion.  The  presence  of  copper  was  noted  by 
early  explorers,  but  in  the  all-consuming  search  for  gold  the  other  metals 
were  neglected  until  a  few  years  ago.  Copper  orec  are  in  demand  at  the  local 
smelters  for  use  as  fluxes  in  reducing  refractory  gold  ores,  being  preferable 
to  the  barren  fluxes  that  would  otherwise  be  neccssar>'.  Geologically,  the 
copper  measures  of  the  Black  Hills  have  been  compared  by  several  scien- 
tific observers  with  those  of  the  Ducktown  district  of  Tennessee.  The  prin- 
cipal mining  developments  have  been  made  in  Pennington  county,  where 
several  copper  mines  are  now  being  developed. 

TENNESSEE.  The  proven  copper  deposits  of  Tennessee  occur  in  Polk 
county,  in  the  extreme  soutlieaatem  comer  of  the  state,  althyyA^tj^  dis- 
covery of  high-grade  copper  ore  was  reported  from  Lawrence  county  late 
in  1902.  A  little  native  copper  is  found  in  the  Ducktown  mines,  but  the 
important  source  of  supply  is  chalcopyrite.  The  Ducktown  district  wm 
discovered  circa  1840,  and  as  early  as  1854  there  were  two  blast  furnaces 
in  operation  at  that  point.  A  thriving  industiy  had  been  built  up  and  the 
prosperity  of  the  district  seemed  assured  when  the  Civil  War  brought  mining 
and  smelting  to  a  standstill,  and  work  was  not  resumed  until  some  years  after 
the  war,  and  then  in  a  small  way  only.  A  British  syndicate  did  the  fint 
post-bellum  work,  and  has  been  followed  by  a  strong  American  company. 
The  copper  industry  of  the  Ducktown  district  seems  to  be  on  an  assured 
footing  again,  with  every  prospect  of  growth  in  the  future. 

TEXAS.  A  little  native  copper  is  found  in  Burnet  and  Llano  countiei^ 
and  there  are  ores  of  chalcopyrite  in  l>oth  counties,  as  well  as  argentiferow 
tetrahodrite  in  the  latter,  (/arbonate  and  silicate  ores  are  exposed  at  a 
number  of  points  along  the  Brazos  river,  in  the  Permian  sandstones.  Mala- 
chite and  aziirite,also  chalcopyrite  and  bomite,  in  a  quartz  gangue,  have  been 
found  in  a  prospecting  shaft  four  miles  north  of  Llano,  the  ores  canying 
0.11  ounces  of  gold  and  2.5  ounces  silver  per  ton.  A  hand-picked  eanqrie 
of  tetrahedrite  from  Babyhoad  Mountain,  Llano  county,  gave  107.8  ounctt 
silver  and  6.4%  copper.  The  White  Eagle  Copper  Company,  operating  in 
Burnet  county,  has  developed  a  mine  by  shaft  and  an  open  cut.     It  is  prob" 
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able  that  copper  ores  will  also  be  found   In  severaj  othrr  rcitittticg  of  the 
Texas  mioenil  lone. 

UTAH.  Copper  bus  long  b(?en  prodiifpd  from  Utah  rjiines^  but  uuLiJ 
quite  recently  the  metal  haa  beam  «ibtaiuc>d  only  aa  u  by-product  tromthe 
^flmeltimg  of  gold  and  silver  ores.  With  the  drvclopnu^iit  of  the  Utah  and 
Biiighftm  minos  of  the  West  Mountain  district  of  8aJt  Lake  eounty^  a  new 
era  haa  b^en  entered  upon,  and  Utah's  copper  output  is  increasinR  rapidly. 
The  principal  producers  are  in  Suit  Lake  county,  but  there  are  ver\'  prom-* 
iang  propertiee  tn  process  of  devdoptnent  in  IWaver  county^  and  fli<*re  are 
also  copper  ores  and  occaaionai  exploitations  in  the  countien  of  .lunb^  I'lutCp 
Summit  and  Tooele, 

The  mincaof  the  West  Mountain  district  are  of  cxceptioiud  prcjuiise^  and 
are  already  considerable  producers.  All  of  them  eani'  pr^ld  and  siher  in  sufti- 
eietit  quantities  to  materially  reduee  the  cost  of  copper  production,  aiid  gn-ater 
attention  is  being  paid  to  coppc.*r-bearing  veins  in  the  older  mines,  some  of 
which  are  proving  valuable.  Some  of  the  properties  in  Jieaver  county  are 
ftmong  the  most-  promising  to  lie  found  an>  where,  at  a  Pimilar  stiige  of  devrl- 
opment.  Utah  has  long  been  one  ofThe  solid  mining  stales  of  the  Union,  and 
ita  mines,  largely  developed  and  owneil  by  local  capital,  until  witlunthe  past 
few  yeaiSphave  an  enviable  record  of  dividends,  Home  of  the  newer  copper 
mines  of  Utah  are  in  a  position  t^:*  make  copper  bo  cheaply,  owing  to  the  gold 
and  silver  secured  as  by-products,  that  Utah  must  be  ineluded  in  any  possi- 
ble list  of  the  important  copper-prodticing  districts  of  the  world. 

VERMONT.  There  are  deposits  of  chalcopyrite  at  South  Strafford, 
Vershifr,  Wat«rbur>%  Shrewsbury,  licrkshire  and  Corinth  in  tins  stat<%  and 
copper  tninea  have  been  operated  in  the  past  in  thn.^e  districts,  at  Verehire, 
South  Strafford  and  Berkshire.  The  Ely  mine  had  a  smclt<^r  at  \'ershire  eirca 
18151-1870,  and  worked  with  mon^  or  less  regularity,  but  was  forced  to  go 
out  of  business  by  the  greatly  decreased  price  of  copper  following  the  Uivil 
War.  The  Elizabeth  mine  at  South  Stntfford  and  the  Ely  mine  at  Vei-shijit! 
are  noiv  in  the  hands  of  George  \Vestinghous(^,  of  Pittsburg,  and  a  limited 
production  was  effected  in  19<)1-11K)2  from  the  Erncabeth.  where  about  one 
biuidnrd  rm^n  were  w*orked,  while  the  E!y  is  l>eing  reojK'netl  and  put  in  rcadi- 
new  for  production-  The  other  minea  are  idle.  The  Vennont  ore  in  ehiefly 
rhjUcf^pyritc,  ranging  from  3%  to  30%  copper,  ivith  an  average  of  probably 
B7c  to  lO^i- 

VIRGIlfIA*     Virginia  has  an  auriferouB-cupriferous  mineral  belt,  stretch- 

from  the  riedemoni  district  in  Orange  county  to  the  North  Carolina 

Be.     Copper  ore  has  been  noted  in  the  counties  of  Buckingham,  Carroll, 

»vN>n,  Fauquier,  Fluvanna*  Franklin,  Greene,  Halifax,  Loudoun .  Louinji, 

ontgomcrj',  Nelson,  Orange,  and  Piilk,     There  are  copper  mines  of  small 

ent  in  Fftuqujcr  and  possibly  in  other  counties  of  the  state,  bnt  the  largest 

tinrs  and  principal  development  are  found  in  Halifax  county.     The  Vir* 

dfetrki  li^*^  *ft  ^t^  Virginia  ami  North  C^Lrolinu,  the  Virginia  portion 
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being  in  the  county  of  Halifax.  This  district,  as  developed,  is  about  twenty 
miles  long  by  three  niiles  wide,  with  indications  of  copper  beyond  these 
boundaries.  The  ores  are  chalcocite  and  bomite  in  a  quartz  gangue,  and 
average  possibly  no  more  than  3%,  though  having  frequent  chutes  running 
20%  to  30%  copper.  The  ores  of  this  district,  as  mined,  average  about  one 
dollar  gold  and  six  to  ten  ounces  silver  per  ton,  and,  with  their  gangue,  run 
from  4  to  10  feet  in  width.  There  are  fourteen  mines  in  this  district,  of  which 
four  are  producers,  with  the  others  developing  or  idle.  The  advantages 
enjoyed  by  the  mines  of  the  Virgilina  district  are  cheap  fuel  and  labor,  an 
equable  climate  and  proximity  to  the  Atlantic  seaboard,  with  which  there 
is  good  rail  communication.  Several  strong  companies  are  now  operating 
in  this  field,  and  it  is  likely  to  be  heard  from  in  the  future  aa  a  considerable 
producer,  the  gold  and  silver  values  being  sufficient  to  permit  the  operation 
of  low-grade  and  narrow  ore  bodies  that  would  otherwise  offer  little  promise 
of  adequate  returns. 

WASHINGTON.  There  are  copper  deposits  in  King,  Stevens  and  other 
counties  of  this  state,  and  a  little  attention  is  being  paid  to  copper  mining 
at  present.  None  of  the  mines  have  ytit  advanced  to  a  stage  where  it  is  possi- 
ble to  predict  a  certain  future,  but  some  promising  prospects  are  under  de- 
velopment. 

WISCONSIN.  There  are  copper  ores  in  the  zinc  and  lead  district  of 
southwestern  Wisconsin  in  the  vicinity  of  Shullsburg  and  Mineral  Point, 
and  some  crude  attempts  at  mining  copper  have,  been  made  at  the  latte^ 
named  town.  Chalcopyrite  and  malachite  have  been  found  in  Sauk  county, 
and  in  1902  a  diamond  drill  boring  north  of  Osceola  gave  cores  assaying  well 
in  copper  and  with  small  values  in  gold  and  silver. 

The  northern  fold  of  the  Keweenawan  trap  formation  extends  across 
the   Lake    Superior   shore    of   northern  Wisconsin  from    Bayfield  to  the 
Minnesota  line,  carrying  more  or  less  native  copper  in  the  mineralized  amyg- 
daloids.     This  formation  is  described  in  the  article  on  Michigan.  A  number 
of  small  shafts  have  been  sunk  on  this  fold  of  the  Keweenaw  formation,  in 
Douglas  county,  but  no  mines  have  resulted  from  the  work.     The  most  ex- 
tensive work  was  done  at  the  Chippewa  property,  which  came  to  grief  finan- 
cially late  in  1902.     A  recent  development,  which  is  apparently  much  the 
most  important  ever  made  in  the  state,  is  noted  in  the  southern  end  of  Douglas 
county,  where  the  Minong  Range  Copper  Company  is  sinking  two  shafts  in 
an  amygdaloid.     The  importance  of  this  work  lies  in  the  fact  that  the  fo^ 
mation  dips  northward  at  this  point,  showing  that  the  shafts  are  on  the 
southern  fold  of  the  synclinal,  this  being  the  fold  on  which  all  the  profitable 
mines  of  Lake  Superior  native  copper  have  been  opened,  all  mines  on  the 
northern  fold  having  proved  failures.     Considerable  heavy  copper  has  been 
secured  in  one  of  these  shafts,  and  the  outcome  will  be  awaited  with  interesi, 
as  the  making  of  a  paying  mine  at  this  point  would  treble  the  area  of  the 
possibly  profitable  zone  of  the  Lake  Superior  copper  field. 
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WYOMING,  Although  Wyoming  is  onr  of  rho  nnwost  roppor  fields  of 
the  United  States  it  is  b\'  no  iiieniis  it^ast  in  proinist^  and  the  Grajid  Encamp- 
ment district  has  attracted  wide  attention,  as  well  a**  the  investnient  of  large 
imount^  of  money.  1  am  indebted  mainly  to  Pmf.  Henn-  t\  Beeler^  state 
geologist,  for  the  facta  in  the  following  summary'  of  Uyoming  copper  deposits 
jmd  prospects. 

The  principal  cupriferous  field  of  the  state  is  the  Grand  Encampment 
distlici,  having  an  estimated  area  of  2,5lR)  ntiles,  and  lying  in  the  southern 
tudf  of  Carbon  county  and  the  southwestern  quiirterof  Albany  county.  The 
district  is  divided  in  two  nearly  equal  parts  by  the  North  IMatte  river,  and 
has  the  Sierra  Madre  Mountains  to  the  west  and  the  Medicine  Ilow  range  on 
Itie  east.  Encampment  is  the  principal  town  of  the  district.  While  there 
were  knot^Ti  to  be  promising  mineral  indications,  little  was  accomplished 
until  1898,  when  gold  prospecting  begun.  This  was  not  especially  suecessful, 
hut  copper  prospH-*ets  were  located  soon  thereafter,  and  there  lias  been  in- 
easing  interest  since  then  in  copper  de^'elopment. 

The  general  fomvation  of  the  Sierra  Madre  is  an  irregular  core  of  red 
nite,  with  tine-grained  mica-hornblende  schists  of  Algonkian  age  lying 
^n-iipon.  Both  schists  and  granite  are  cni  at  intervals  by  dykes  of  diorite 
lid  asBociHted  dyke  rocks,  the  d>'kes  runiung  in  apparent  conformity  with 
I  fltrike  and  dip  of  the  seliists  when  tfavc-rsing  them.  Associated  with 
phists  and  conformable  in  strike  and  dip  aix>  huge  ledges  of  quart zite 
unI  ttllemd  8*/hists  known  loeitlly  a."*  lime  dykes,  the  alterative  material  hav- 
ing been  mainly  lime,  with  some  silica.  Extt-nsive  evidences  of  n^placement 
and  Alteration  are  frequently  noted  in  the  granite  and  diorite,  as  well  as  in 
Uk  schists. 

While  the  formations  in  general  are   fairly   mineralized  the  principal 
"  bodies  are  found  in  the  contacts  between  the  schists  and  adjacent  rocks, 
riAlJy  so  in  the  contacts  of  schists  and  quarizite.      The  outcrops  are 
lly  of  soft  spong>^  limonite  carr\4ng  s^iime  hematite,  and  often  show  a 
>  quartjs  in  the  ore.     These  outcrops  arc  noted  on  veins  ranging  from 
rw»  stringers  to  a  width  of  20  feet  or  more,  and  extend  to  water  level,  a  depth 
f  S5  to  U.K1  fe*'t.  The  iron  oxides  are  usually  associated  with  copper  carbonates, 
percentage  of  copper  being  small  at  surface  and  incn^asing  with  depth, 
little  chideocite  is  found  in  the  zone  of  secondan^  enrichment,  but  at  or 
out  the  water  level  the  ores  change  to  chaleopyrite  and  bomite.     Abo\'e 
water  level  the  altered  ores  are  mairdy  malachite  and  azurite,  with  a 
itle  fiattve  copper.     In  several  instances  the  outcrops  are  fairly  pure  Bpccular 
ilieious  hematite,  associated  with  white  quartz.     In  the  coses  where  cop- 

dphides  outcrop  the  satue  white  quartz  is  found  In  association. 

The  district   lias  been   a  producer  since    IfttM),  ores  shipped  aasAying 

to  49%  in  carload  lots.     This  necessitated  hand-selection  and  the  re- 

ction  of  the  lower-grade  ores.     The  high-grade  ores  carry  $H  to  SIO  per  ton 

i  ^old  and  silver.     The  district  has  a  smelter  which  handles  mainly  low- 

korea,  the  product  therefrom  being  shipped  as  high-grade  matte »     An 

itiitg  feature  of  this  district  is  an  aerial  tram  16  miles  long,  in  four 
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sections,  running  from  the  Ferris-Haggerty  mine  to  ths  Encampment  smelter, 
this  being  in  successful  operation. 

The  Medicine  Bow  range  on  the  eastern  side  of  the  Encampment  dis- 
trict has  been  prospected  for  years,  mostly  for  gold,  of  which  little  has  been 
found.  In  1900  the  Great  Rambler  mine,  opened  and  abandoned  as  a  gold 
property,  was  relocated  for  copper,  and  begun  shipping  ore  at  once.  An 
interesting  feature  of  this  property  is  the  finding  of  platinum  in  conmiercial 
quantities.  The  general  formation  of  the  Medicine  Bow  range  is  a  gray  and 
red  granite,  flanked  more  or  less  irregularly  by  schists  and  gneisses,  with 
dykes  similar  to  the  Encampment  district  as  before  described.  The  Rambler 
is  evidently  opened  in  fissures  in  the  black,  dioritic  granite,  but  its  upper 
workings  show  alteration  conditions  similar  to  those  prevailing  to  the  west- 
ward. 

Among  the  other  copper  districts  of  the  state  is  the  Laramie  Hills,  run- 
ning along  the  southern  state  line  from  Laramie  through  Albany  and  Con- 
verse counties  to  Caspar,  Natrona  county.  The  formation  is  a  granite  core 
with  north  and  south  trend,  flanked  by  schists  and  succeeding  sedimentary 
formations.  Copper  is  found  native  in  red  disintegrated  granite  at  Sherman 
Hill,  and  as  sulphide  ores  in  prospects  at  Hecla,  Slate  Creek,  Cooney  Hill  and 
to  the  northward  of  Laramie  Peak.  .  Copper  ores  have  also  been  found  in 
the  Big  Horn  Mountains  and  in  the  Wind  river  districts,  under  conditions 
reseml)lin^  those  of  the  Grand  Encampment  district,  though  little  develop- 
ment has  yet  been  attempted  on  any  discoveries  in  the  two  last-named  dis- 
tricts. 

The  copper  properties  of  the  Encampment  district  are  obviously  of 
more  than  average  promise,  the  richness  of  their  ores  and  the  considerable 
valuers  curried  in  the  precious  metals  enabling  owners  to  develop  properties 
from  shipments  secured  near  surface.  The  alteration  zone  is  of  shallow 
depth,  however,  and  the  ultimate  value  of  the  district  must  be  determined 
by  the  values  secured  from  the  unaltered  sulphides,  on  which  little  work 
has  yet  been  done.  The  oxidized  ores,  however,  will  enable  many  owners 
to  give  their  mines  thorough  tests  at  small  cost. 
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CHAPTER  VIII. 
Copper  Deposits  of  Canada  and  Newfoundland. 

In  this  chapter  the  copper  deposits  of  Canada  are  treated  in  detail, 
by  provinces,  and  for  geographical  convenience,  Newfoundland  is  added, 
although  Newfoundland  has  never  become  a  part  of  the  Dominion  of  Canada. 

While  the  metal  has  been  mined  for  many  years  in  the  eastern  provinces 
of  the  dominion,  the  Canadian  copper  industry  was  never  of  importance 
previous  to  the  exploitation  of  the  great  nickel-copper  deposits  of  the  Sud- 
bury district,  in  the  middle  eighties.  Since  that  time  the  British  Columbian 
fields  have  become  prominent  as  producers,  and  the  copper  industry  of  Canada 
is  apparently  but  in  its  infancy,  llie  dominion  must  be  included  in  any 
list  of  the  principal  copper  producing  countries  of  the  future. 

HOVA  SCOTIA.  Native  copper  is  found  in  this  province  in  the  coun- 
ties of  Annapolis,  Cumberland,  Digby  and  elsewhere,  while  copper  ores  are 
noted  in  the  county  of  Anitgonish,  near  Sidney,  and  at  New  Annan,  Cape 
Breton,  Colchester,  Cumberland,  Pictou  and  Sidney.  The  ores  are  mainly 
sulphides,  and  at  Briar  Island,  Digby  county,  the  native  copper  is  found  in 
grains  in  amygdaloidal  trap,  under  circumstances  similar  to  the  occurrence 
of  the  native  metal  in  the  Lake  Superior  copper  district.  The  Cape  Breton 
deposits  are  of  chalcopyritc,  and  carry  both  gold  and  silver,  the  ore  having 
a  silicious  gangue  and  traversing  diorite  and  felsite  rocks. 

Present  developments  in  Nova  Scotia  are  mainly  in  Cumberland 
and  Cape  Breton  counties.  The  old  Coxheath  mines  at  Coxheath,  Cape 
Breton  county,  are  being  operated,  while  other  mines  are  being  developed 
at  Cape  d'Or  and  Wentworth,  in  Cumberland  county. 

NEW  BRUlfSWICK.  Copper  ores  are  found  in  this  province  in  the 
counties  of  Carle  ton,  Charlotte,  Gloucester  and  St.  John,  and  native  copper 
is  found  in  certain  of  the  older  sandstones.  There  has  been  a  renewal  of 
interest  in  the  copper  deposits  of  New  Brunswick  within  the  past  five  years, 
and  mines  are  now  being  developed  at  several  points.  While  no  striking 
successes  have  been  scored  as  yet,  there  are  several  properties  with  good 
prospects,  and  it  is  hoped  that  some  good  mines  may  result  from  the  work 
now  being  done. 

QUEBEC.  In  this  province  copper  ores  have  been  found  in  the  coun- 
ties of  Arthabaska,  Bagot,  Beauce,  Bromo,  Dorchester,  Drummond,  Levis, 
Ltjtbiniere,  Megantic,  Missisquoi,  Richmond,  Sherbrooke,  Shefford  and 
Wolfe,  and  also  on  the  north  shore  of  the  Gulf  of  St.  Lawrence  in  the  district 
of  Saguenay .     Mines  have  been  opened  at  various  times  and  points  in  several 
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of  theae  counties,  but  the  principal  de%*e]optiietit  haf  been  at  CapclloD,  id 
the  little  county  of  Sberbrooke,  ju«t  above  the  New  Engljitid  iKirden  Tk' 
OTVM,  like  tho^  of  OnlArio,  are  mostly  chalropyrit**,  and  invariably  so  uhi-re 
found  in  quantities  sufiicient  to  justify  the  opening  of  mines.  The  sulphidf 
orefiof  copper  are  frequently  found  in  conjunction  with  pyrit<*andpyiThot!t<', 
and  are  aometime®  developed  in  mines  first  opened  for  pyrite  d«*Mined  for 
thf?  manufacture  of  acids.  The  principal  mines  have  been  opeii^  in  Vimt^ 
stone,  near  tbi*  point  of  contact  with  sfrpentine  and  diorite  rocks,  the  lime- 
stories  bc'ing  more  or  \vss  closely  associated  with  alatea.  The  Capelton  mines 
carry  3  to  4  per  cent,  copper  and  3  to  4  ounces  of  silver  per  ton-  The 
sulphur  from  these  mines  is  saved,  as  far  as  possible,  for  the  making  of  acid. 

OlfTARIO*  There  are  copper  ores  in  this  province  at  many  different 
points,  and  at  sunir  of  flji-m  large  mines  are  opened,  %vhiie  in  others  min^g 
are  devel<iping,  and  in  still  cjth»*rs  mining  work  is  confined  to  llie  merest 
prosperling,  (hitariu  is  a  large  province,  and  has  a  great  diversity  of  to- 
pography and  gi  ologiral  conditions,  its  frontier  marching  with  New  York  in 
the  east  and  Minne>H)ta  on  the  west,  ■ 

Chopper  is  ffuind  native  at  several  point si^  Ivjt  mainly  as  sulphide  oreS,^ 
and  in  the  S«jdbur>'  district  the  iron-solphi<le  ori'8  of  copper  are  highly  nickel- 
ifcrouB,  «y  much  no  thai  this  district  funiishes  more  than  half  of  the  nickel 
supplN'  of  the  worid.  A»  a  rule  the  oxide  and  carbonate  ores  of  the  altiration 
zone  are  missing  in  Ontario,  the  unaltered  iron  sulphides,  mainly  cluilcopy- 
rite,  with  a  little  bornite,  reaching  to  surface  with  slight  traces  of  change. 

The  first  copper  mining  in  th<*  province  was  undcrtuken  at  the  Bnici" 
mines;  on  the  northern  ahore  of  Georgian  Bay,  in  184fi,  inmiediately  after 
the  opening  of  the  first  Lake  8uperior  native  copper  mines  of  Michigan. 
After  many  years  of  idleness  these  mines  are  now  l>eing  reopened.  The 
first  really  important  production  of  the  metal  after  the  suspenaion  of  work 
at  Bruce  Mines  came  from  the  discovery-  of  the  nickel-copper  ores  of  Sudbury. 
in  1HS3,  imd  tlieir  drvelopinent.  The  otvs  of  the  i5udbur>  district  are  nickel- 
copper-iron  sulphides,  oeemring  in  a  countr)^  ro<'k  of  diorite.  Mines  have 
been  opened  at  various  piiint.*<  in  a  district  s<'Venil  miles  squaiv,  In  the  vicinity 
of  Siidbur>'  and  (upper  (  liff.  This  dislriet  i.s  a  fairly  large  and  incnasing 
producer  of  copper,  but,  like  all  other  good  districts,  has  its  wild-cats  and 
failures,  us  well  as  it^H  bonanzas. 

Copper  is  also  found  in  Lanark  county,  and  in  the  Nipissing  district. 
In  the  I'nrrs'  Sound  district  there  are  numerous  occurrences  of  the  ore,  the 
mineralised  belt  being  r»f  eonsidcriible  area.  This  district  is  located  along 
Parrv-  St)und,  on  the  east-rentral  part  of  Georgian  Bay.  The  geolog.v  of 
the  district  is  tis  yet  uiusetlled  by  the  scientists,  consideruble  differencesof 
opinion  existing  among  the  \arioim  obst^rvers.  The  pn-iailing  rm-k-forms 
distort  an^  gjieissivs  and  schistic,  and  the  fornintirjn  shows  marked 


flexion  and  fault ing.     Then*  are  numerous  small  quartz  veins  and  frecpjcnt 

pegmatite  dyk»'s  of  Uirge  si/e   and  go'ul   persistence.     The   topogra|>hy  is 

iml  nmch  of  the  ns-k  is  utterly  devoid  of   vegetation  or  covering  of 
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any  sort,  the  bald  knobs  alternating  with  marshes  and  swales  in  the  lower 
ground.  The  mineralized  zone  is  apparently  about  a  quarter-mile  in  width 
with  a  generally  northeasterly  and  southwesterly  trend,  and  has  been  pros- 
pected for  about  twelve  miles.  The  ore  occurs  as  extended  and  approxi- 
mately parallel  lenses  with  a  general  trend  in  line  with  the  mineral  belt,  and 
the  ore  bodies  are  frequently  capped  with  gossan.  The  ore,  as  a  rule,  is 
chalcopyrite,  with  a  little  bomite  and  occasional  chalcocite,  and  b  auriferous, 
gold  values  running  $3  to  $10  per  ton  in  many  cases.  Some  of  the  beds  are 
nickeliferous  also,  the  nickel  running  as  high  as  2.5  per  cent,  in  some  instances. 

The  district  of  Algoma,  which  is  very  extensive,  has  copper  deposits 
at  a  number  of  points,  of  which  the  principal,  judged  by  past  development, 
is  in  the  Bruce  Mines  district  of  Georgian  Bay.  This  field  also  includes  the 
Rock  Lake  district,  sixteen  miles  distant,  where  one  large  mine  has  been 
opened  and  a  number  of  smaller  properties  are  developing.  The  ores  are 
chalcopyrite  in  a  gangue  of  quartz,  apparently  in  true  fissure  veins  giving 
every  evidence  of  permanency.  In  the  Goulais  Bay  district,  north  of  Sault 
Ste.  Marie,  several  promising  prospects  are  in  process  of  development.  On 
the  northern  mainland  of  Lake  Superior,  to  the  eastward  of  Michipicoten 
Island,  there  are  sulphide  ores  of  which  little  is  known,  beyond  the  fact  of 
their  existence.  On  the  island  itself  there  are  amygdaloid  strata  carrying 
n&tive  copper,  this  being  the  easternmost  outlier  of  the  Keweenawan  forma- 
tion of  the  western  half  of  Lake  Superior.  Various  attempts  at  opening 
mines  on  these  beds  of  native  copper  have  proven  unsuccessful.  Chalcopy- 
rite, chalcocite  and  domeykite  have  also  been  found  on  this  island,  in  small 
quantities. 

On  the  northern  shore  of  Lake  Superior,  east  of  Thunder  Bay,  native 
copper  is  found  on  Battle  Island  and  St.  Ignace  Island  in  Nepigon  Bay,  and 
at  Pointe-aux-Mines.  Chalcocite  occurs  on  Spar  Island,  and  chalcocite  and 
malachite  are  found  on  Silver  Islet.  In  the  Thunder  Bay  district  chalcopy- 
rite occurs  at  Neebing,  and  a  little  development  has  been  made  at  Black 
Bay  and  Shebandowan  Lake,  on  native  copper  in  trappean  rocks. 

In  the  Rainy  River  district  sulphide  ores  have  been  found  at  several 
points. 

MANITOBA.  The  province  of  Manitoba  is  an  agricultural  rather  than 
a  mining  district,  but  there  is  a  small  area  of  mineral  land  along  the  eastern 
boundary',  near  Lake  of  the  Woods.  A  vein,  running  18  to  20  inches  wide, 
orcurring  as  a  contact  between  granite  and  trap,  and  traceable  for  a  half- 
niile,  has  been  slightly  prospected  at  Ingolf  station,  verj-  near  the  Ontario 
boundary'.     This  is  a  pyrrhotite  carrying  copper,  nickel  and  traces  of  gold. 

BRITISH  COLUMBIA.  This  Canadian  province  is  a  kingdom  in  both 
area  and  resources.  Its  wealth  of  timber  and  mineral  has  been  merely 
Roratched,  and  the  development  of  the  past  decade,  while  very  great,  both 
artually  and  relatively,  is  but  the  precursor  of  a  far  greater  work  to  be  ac- 
complished in  the  future. 
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Tlie  first   mining  was  on  placers,   for  gold,  nearly  half  a  century  a^, 
When  the  placers  were  exhausted  the  initiiniEr  industiy  hin^ished  until  tli«| 
completion  of  the  Canadian  Pacific  railroad  through  to  the  west  coast, when  p4:!f-<| 
uianent  mining  tjegiiii  in  a  .small  way.    The  first  mines  were  of  gold  and  silvf*r|»J 
lead  becoming  an  iinportan!  product  a  little  later.     Wh^n  the  mines  of  thel 
Trail  creek  and  BoumJary  districts  were  opened,  less  than  t«n  yeans  ago,  il  wi 
soon  found  tliat  many  of  the  mines  carried  considerable  copper  v^alues.     Thtl 
bulk  of  the  copper  product iim  of  Uriiish  rolumbia  Is  secured  aa  a  by-producti 
from  mines  of  gf^ld^  .silver  and  lead,  hut  s<?verftl  exclusively  copper  mineij 
have  been  develf»petl.     A  peruliarity  of  BriJish  Columbian  mines — and  by  J 
no  means  a  di^aiivnntnf^cowH  one — 1»  tlmt  the  gold  and  silver  mines  usuallyi 
carr^'  more  or  le.ss  Ifad  and  ri»pper,  while  the  eoppi-r  miiit*fl  have  appreciabk 
values  in  gold  and  nilvc^r. 

There  is  more  or  Icaa  coppf:'r  in  practically  ever}'  mining  difltrict  int^"^ 
which  the  province  is  divided,  but  the  mines  of  the  Boundarv%  Trail  and 
Coast  division  a  lead  in  output.     The  relative  importance  of  the  various 
districts  as  producers  is  whowii  by  the  follo^ving  official  table  of  production 
of  refined  copper  in  11M>L 

Districts*  *  Production  in  Pounds. 

Boundary  .  ,  .  , , ! 4,51 1 ,787 

Trail  (Hossland) 8,333,446 

Coast. 3,115,872 

Nelson 1,599,449 

All  others. , . . , ,  . . , 43,192 

From  the  trivial  output  from  the  districtii  lumped  together  under  the 
caption  "all  uibers,"  it  must  not  be  inh/rred  tlmt  they  are  of  no  importance* 
Many  mines  of  good  prf>nii.se  are  found  in  thest*  di.Htricts,  l>ut  lack  of  develop* 
niL'nt  and  adequute  tran^nportalion  iine.'^  i«  responsible  fur  small  production. 
Uritish  Columbia  now  Iiils  a  numlicr  of  smelters,  all  new  and  mostly 
large  und  modem.  Exce'llent  rcHiilts  are  being  si^curi'd  at  many  of  these, 
and  Wm.  Fleet  Hobertam,  provincial  minc-raloglst,  estimates  tlmt  the  coat 
of  smelting  copj>cr  laxs  been  reduced  as  low  as  IL35  to  11.50  per  ton  of 
ore.  These  figures  are  astounding,  and  coming  from  a  less  eminent  and 
accurate  soun'e  would  be  received  with  suspicion. 

KEWFOtJNBLAND.  Then?  arc  sulphide  ores  of  copper  at  many  points 
in  this  island,  and  native  copper  has  been  found  in  place  in  stratified  ar- 
chaic rocks,  ujider  conditions  reijembling  those  governing  in  the  Lake  Su- 
perior district,  on  Odorin  Island  in  Placentia  liay,  and  elsewhere.  Onenuuss 
of  native  metal  weighing  55  pounds  baa  bcm  fttund,  and  the  geokagical  hori- 
zon of  the  dii^trict  in  which  these  occurrences  of  the  native  metal  ari*  noted 
is  apparently  about  the  same  as  that  of  the  Kevveenawan  district  of  Michigjm* 
The  first  nuining  in  Newfoundland  was  done  in  ISG2,  at  the  Tilt  Cove 
mine,  wliich  was  reoiKuied  in  1887  by  the  Cape  Copper  Co.,  its  present  owner. 
There  are  also  other  copper  mines  on  the  island  that  liave  been  forked  to 
some  little  c>xtent,  among  these  being  thi-  Li  I  lie  Bay,  which  hiia  reached  a 
depth  of  1,350  feet,  the  Lady  Pond,  lit^its  t  ove,  York  Harbour  and  others. 
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CHAPTER   IX. 

Copper  Deposits  of  Mexico,  Central  America  and 
THE  Antilles. 

Under  the  heading  of  this  chapter  are  grouped  the  Latin  countries  and 
ttbuids  of  North  America.  With  the  exception  of  Mexico,  which  is  a  copper 
field  of  the  first  magnitude,  and  with  the  possible  exception  of  Cuba,  where 
there  was  once  a  considerable  industry  in  the  mining  and  smelting  of  copper 
ores,  the  developments  noted  in  this  chapter  are  of  comparatively  little 
importance. 

\  MEXICO.    The  Republic  of  Mexico  has  made  relatively  greater  strides 

I  in  copper  production  during  the  past  five  years  than  any  other  country  in  the 
I  ^orld.  Not  only  has  there  been  a  most  remarkable  relative  gain,  but  the 
^ual  gain  in  output  puts  Mexico  an  exceedingly  close  second  to  the  United 
States  in  point  of  increase.  That  Mexico  will  soon  lead  Spain,  and  rank 
second  only  to  the  United  States,  seeihs  assured.  The  Boleo  has  long  been 
^  important  mine,  but  th^  copper  production  of  all  other  Mexican  mines 
^but  1,200  tons  so  recently  as  1896.  Since  that  time  the  Greene,  Inguaran, 
ptodela,  Moctezuma,  and  other  great  properties  have  been  developed.  Those 
**^teit8ted  in  copper  will  do  well  to  keep  an  eye  on  Mexico  for  the  next  few 
years. 

Copper  in  almost  every  known  form  is  found  in  some  part  of  the  repub- 

:  %  The  ore  measures  are  extensive  and  include  many  different  types  of 

^fcposits.    Argentiferous  copper  ores  are  frequently  found  in  the  crystalline 

'lates  of  the  Azoic  group,  a  typical  example  being  the  district  south  of  Puebla. 

Mipper  accompanied  by  hematite  is  noted  in  cretaceous  beds  of  the  Mesozoic, 

'  ^Wle  in  the  Cenozoic  group  copper  is  found  in  regular  veins  in  homblendic 

^ttdesites  of  the  Pliocene  system,  also  in  the  stratified  beds  of  sedimentary 

;^wb  of  the  upper  Miocene  and  lower  Pliocene,  the  Boleo  mine  in  Lower 

iMlifomia  being  an  example. 

According  to  the  official  figures  furnished  by  the  Minister  de  Fomento, 

wSh  number  of  copper  mines  and  cupriferous  mines  within  the  boundaries  of 

republic  was  as  follows  on  July  30,  1899:   Mines  of  copper  only,  221, 

I  an  area  of  2,184  hectares;  of  copper  and  lead,  5  mines,  with  an  area 

1  hectares;   copper  and  gold,  69  mines  with  857  hectares;   copper  and 

23  mines  with  150  hectares;  copper  and  silver,  192  with  1,637  hectares: 

silver  and  gold,  55,  with  896  hectares;   copper,  silver  and  lead,  12, 

147  hectares.      This  gives  a  total  of  577  cupriferous  mines,  and  an 

of  5,911  bectarea,  out  of  a  total  pf  8,970  mmcs  of  all  classes  b^vin^  ai 
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area  of  84,557  hectares  in  the  entire  nppublic.  Taking  into  consideration 
the  marvelous  development  of  the  three  and  a  half  years  that  have  elapsed 
since  the  daU^  of  theac^  statistics,  it  seetns  probable  that  the  nuralaer  of  cu- 
priferous mines  in  the  republic  i^  tuattTially  larger,  unless  the  process  of 
consolidation  has  absorbed  mor^^  old  mines  than  would  offset  the  new  open- 
inf?s.  According  to  the  summar)^  of  »S.  I^'hapman,  ^^  S.  S.,  made  from  the 
Mexican  govenimenl's  Boletin  de  Estadistica  Fiscal — date  not  ^iven — the 
number  of  cupriferous  mines  in  the  republic  is  materially  greater  than  the  ; 
figure  first  quoted.  Chapman's  summar>'  gives  a  total  of  no  less  than  ^i9 
copper  mines  of  aU  classes,  of  which  2Sl  are  mines  of  copper  only,  the  balance 
producing  other  minerals  as  well  as  copper. 

Nearly  every  state  and  territory  of  the  republic  has  copper  mines,  the 
roster  including  the  statea  of  Aguascalientes,  Chiapas,  Chihuahua,  Coahuiln, 
Colima,  Durango,  Guanajuato,  Guerrero,  Hidalgcj^  Jalisco,  Miehoacan, 
Morelos,  Nueva  U^fm,  Oaxaca,  l\iebla,  Querctaro,  San  Luis  Potosi,  Sinaloa, 
Sonora,  Tamaulipaii,  Vera  Cniz  and  Ziicatecas^  *ilso  the  territories  of  Tepic 
and  Baja  California^  and  the  Federal  District  of  Mexico.  In  point  of  output 
Sonora  easily  leads  at  pri?aent^  with  Lower  California  a  good  second.  The 
more  important  developments  in  the  other  states  are  in  Chihuahua,  Michoa- 
can,  Durango,  Coahuila,  Guerrero  and  Zacatecas,  though  there  is  considerables 
activity  in  many  of  the  other  states,  capital  ha\  ing  been  p<iured  into  Mexican 
copper  mines  by  the  tt-ns  of  millions  of  dollars  during  the  past  five  years. 
Under  the  strong  but  equul>le  adininistration  of  Pn^sident  Diaz,  Mexico 
haa  undergone  a  transformation  during  the  past  t^vo  decades.  There  are 
as  ample  safeguards  for  life  and  property  as  may  Ih*  found  in  any  part  of 
Europe  or  the  United  States.  The  laws  are  administered  constitutionally, 
rather  than  dictatorially^  and  the  president  has  surrounded  himself  by  stJitcs- 
men  of  ability  and  honesty,  under  whose  fostering  care  Mexico  has  become 
one  of  the  favorite  fields  of  investment  fur  the  surplus  capital  of  Europe  and 
America.  Wliile  many  failures  have  been  scored,  the  percentage  of  success- 
ful mining  investments  made  in  this  country'  of  late  years  is  unusually  high. 

Me.Yico  has  upwards  of  SOD  smelters  of  all  sorts,  mostly  vpr>'  cnide,  but 
with  a  few  of  the  most  modern  type  and  of  in^mcnsi?  size,  notable 
among  the  latter  being  the  fine  plants  of  the  American  Smelting  and  Refining 
Company  at  Aguascalientes,  Munterey  and  San  Luis  Potosi.  There  are 
also  fine  reduction  plants  at  the  Boleo,  Greene  Consolidated,  Deecubridora 
and  other  copper  mines  of  the  countr>'. 

The  Sonoran  copper  deposits  are  of  the  Carboniferous  sj^stem  of  the 
PaleoEoic  group.  The  principal  districts  of  northern  Sonora  are  La  Cananea 
and  Nacos.  These  are  but  a  short  distance  south  of  the  Arizona  line,  and 
the  geological,  geographical  and  rlimatokjgieal  conditions  are  prm'tically 
the  same  as  in  the  Biwbee  district  of  Arizona,  or,  rather,  the  BisbfM',  Nacos 
and  Cananca  fields  are  one  district,  divided  by  the  international  houndar>' 
line,  and  these  fields,  considen  d  as  one  district,  have  furnished  perhaps  tht* 
most  important  ecipper  mining  devrlopmcnlft  nnled  on  the  glolje  during  (he 
past  fi\'e  yeare.     There  are  other  proiniKing  districts  in  Sonora,  where  devel- 
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opment  work  is  in  progress,  but  they  have  been  overshadowed  by  the  spec- 
tacular riBe  of  the  Cananea  mines. 

In  Lower  California  there  are  some  30  copper  mines  of  all  classes,  mostly 
insignificant,  but  the  Boleo,  operated  by  a  French  company,  is  a  property 
of  the  first  magnitude.  This  mine  is  opened  on  beds  occurring  in  a  formation 
of  Tertiary  sandstones,  conglomerates  and  tufas.  The  cupriferous  beds, 
three  in  number,  of  lai^ge  area,  lie  upon  conglomerates  of  varying  horizons 
and  are  overlaid  by  argillaceous  tufas,  all  traversed  by  fissures.  In  the 
upper  bed,  above  the  water  level,  the  ores  are  disseminated  oxidized  ores, 
such  as  melaconite,  cuprite,  atacamite,  azurite,  malachite,  crednerite  and 
chr>'socolla,  all  in  quantities  of  conunercial  importance.  In  the  second  ore 
bed  there  are  peculiar  globular  concretions  of  oxide  and  carbonate  ores,  called 
boleos,  whence  the  name  of  the  mine.  The  third  bed,  in  addition  to  the 
oxide,  carbonate,  silicate  and  oxy-manganate  ores,  also  carries  sulphides, 
not  the  ordinary  iron-sulphides,  but  chalcocite  and  covelline,  the  richest 
ores  of  copper.  The  ores  are  disseminated  in  irregular  masses,  veinlets  and 
concretions,  in  a  clayey  tufa,  with  a  marked  tendency  toward  concentration 
upon  the  underlying  conglomerates,  where  the  ores  occur  compact  in  layers 
of  6  to  10  inches. 

While  Michoacan  has  not  yet  become  a  large  producer,  it  has  one  very 
large  property,  the  Inguaran,  in  process  of  development,  and  other  proper- 
ties of  promise  are  also  undergoing  exploitation.  The  Ario  district  of 
Michoacan  contains  enormous  bodies  of  sulphide  ores,  occurring  quite  evenly 
diaaeminated  in  granitic  rock.  It  is  obvious  that  these  properties  must  be 
worked  upon  a  very  large  scale  to  prove  profitable,  but  as  the  Rotlischilds 
ape  furnishing  the  money  for  the  development  of  the  largest  mine,  the  dis- 
trict will  receive  the  benefit  of  adequate  capital  in  its  development. 

In  the  state  of  Coahuila  there  are  several  important  mining  develop- 
^nts.  The  same  is  true  of  Zacatecas  and  Durango.  The  state  of  Chiapas 
^  some  rich  gold-copper  mines,  especially  in  the  neighborhood  of  Santa 
f«  and  Kchu-Calco.  In  the  state  of  Guerrero  there  are  good  copper  ore 
^w,  and  a  newly  organized  American  company  is  preparing  to  develop 
n^ines  on  a  large  scale,  south  of  the  Balsas  river  in  the  districts  of  Braves 
*^d  Travares,  less  than  40  miles  fronj  Acapulco,  which  lies  on  the  Pacific 
^^^'  The  claims  made  for  this  property  are  simply  staggering,  and  if  they 
'^'i  not  come  from  an  apparently  responsible  source,  would  be  laughed  at  as 
P'^posterous. 

COSTA  RICA.  There  are  outcrops  of  copper  ores  at  several  pointr  in 
^  republic,  but  no  attempt  has  ever  been  mede  at  opening  mines. 

CUBA.  Copper  ores  occur  at  many  points  in  the  eastern  part  of  the 
public,  and  the  province  of  Santiago  was  the  scene  of  the  first  copper  mining 
<^  in  the  new  world.  El  Cobre  mines,  situated  some  thirty  miles  north  of 
tl»  city  of  ,3antiago,  in  the  Sierra  Madre  moTintains,  were  opened  in  the  Six- 
toth  century  and  were  worked  'with  more  or  I'^ss  regularity  until  1834, 
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when  the  various  mines  of  the  district  were  bought  by  an  English  company 
and  consolidated.  From  thence  until  1868  the  production  averaged  one 
million  dollars  in  annual  value.  The  richest  ore  was  riiipped  direct  to 
Swansea,  while  the  low-grade  ore  was  discarded  and  the  medium  quality  re- 
duced to  matte  for  export  to  the  smelters.  The  mines  were  opened  to  the 
depth  of  nearly  a  quarter  of  a  mile  and  were  equipped  with  excellent  machin- 
ery and  buildings.  In  the  rebellion  of  1868  the  torch  was  applied  by  insur- 
gents and  the  extensive  plant  entirely  burned,  since  which  time  the  mines 
have  been  idle,  although  a  little  copper  has  been  obtained  every  year  by 
natural  cementation.  Steps  are  now  being  taken  for  the  reopening  of  these 
mines,  which,  in  view  of  their  past  production  and  profits,  are  doubtless 
worthy  of  the  great  cost  that  their  reopening  and  equipment  will  entail. 
There  are  also  promising  copper  deposits  in  the  province  of  Pinar  del 
Rio,  and  elsewhere. 

GUATEMALA.  Excellent  specimens  of  sulphide  copper  ores  have  been 
found  at  various  points  in  the  republic  of  Guatemala,  but  no  serious  attempts 
have  been  made  at  developing  these  resources,  and  I  am  unable  to  find  trace 
of  anything  worthy  the  name  of  a  copper  mine  in  the  country. 

HAYTI.  Copper  exists  at  several  points  in  Hayti,  notably  in  the  Hotte 
Mountain  range  in  the  southern  part  of  the  country.  Previous  mining 
developments  have  been  of  the  crudest,  but  an  attempt  is  now  being  made, 
under  American  management,  to  open  regular  mines  of  copper. 

HONDURAS.  There  is  copper  ore  in  nearly  every  department  of  the 
little  Central  American  republic  of  Honduras,  but  the  development  of  min- 
eral industries  is  not  equal  to  the  possibilities  offered,  and  the  only  copper 
producer  worthy  of  the  name  is  the  Eureka  mine,  in  Orica  Basin,  department 
of  Tegucigalpa,  where  a  small  production  of  gold,  silver  and  copper  is  effected. 

JAMAICA.  Small  copper  mines  were  opened  at  several  places  in  Jamaica 
many  years  ago,  but  the  ore  bodies  proved  meagre,  so  far  as  exploited,  and 
the  mines,  being  unprofitable,  were  soon  abandoned.  There  are  indications 
of  copper  and  other  metals  at  many  points  on  the  island. 

NICARAGUA.     A  very  limited  amount  of  copper  is  produced  in  Nkx^^ 
ragua  as  a  by-product  from  the  smelting  of  silver  ores.    There  are  promisixx^ 
undeveloped  copper  ores  in  the  department  of  Nueva  Segovia,  the  develops 
ment  of  which  is  rendered  difficult  by  a  mountainous   country  and  poor 
roads.     There  are  also  occurrences  of  copper  ores  in  the  departments  of    * 
Leon,  Jinotega  and  Matagalpa,  and  in  the  district  of  Prinzapulca. 


PORTO  RICO.     Copper  ores  occur  at  several  points  on  this  island,  but, 
so  far  as  can  be  ascertained,  no  serious  attempts  have  ever  been  made 
develop  mines  thereon. 

SAN  SALVADOR.    There  are  deposits  of  copper  ore  at  several  point! 
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in  the  republic  of  San  Salvador,  but  efforts  to  secure  details  regarding  them 
have  not  been  i^warded  as  yet. 

SAHTO  DOMINGO.  There  are  copper,  gold  and  silver  ores  in  the  San 
Francisco  Mountains  of  the  department  of  San  Cristobal,  and  during  the 
year  1900  concessions  were  issued  to  Sefior  Don  Antonia  Nascia  for  copper 
mining  at  Barrero,  San  Cristobal,  to  Sefior  Francisco  Sezzato  for  copper 
mining  in  the  same  department,  and  to  Sefior  Francisco  Diaz  for  copper 
mining. 
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CHAPTER  X. 

Copper  Deposits  of  South  America. 

The  various  copper  producing  fields  of  this  continent  are  treated  alpha- 
betically, by  countries,  in  the  pages  of  this  chapter.     The  cupriferous  mcs- 
ures  of  South  America  are  of  vast  extent  and  great  value,  though  as  yet  hav- 
ing but  comparatively  small  development,  except  in  Chile. 

ARGEITTINA.  The  Cordilleran  copper  belt  that  traverses  portions  «if 
Bolivia,  Peru  and  Chile  is  also  found  in  the  Argentine  Republic,  on  the  eastern 
slope  of  the  Andes,  in  the  departments  of  Tucuman,  Cordoba,  San  Juan.  La 
Rioja  and  elsewhere,  and  several  mines,  notable  among  which  are  the  Rp- 
sario,  Carmelita  and  Restauradora,  have  been  developed,  but  have  Wixer 
been  extensive  producers,  owing  to  the  primitive  methods  used  in  mining 
and  smelting,  and  the  even  more  primitive  means  of  transport  employed, 
thirty  mules  being  required  to  carr>'  a  ton  of  ore  from  the  mines  to  the  smelter. 
A  wire  rope  tramway  discounts  mule  power  for  such  uses.  Under  such  nd- 
verse  circumstances  it  is  scarcely  surprising  that  Argentina  made  only  76 
metric  tons  of  copper  in  1900. 

A  recently  discovered  copper  deposit  near  Los  Morteros  assays  40  to  50 
per  cent,  copper  and  is  said  to  be  ^'ell  located  for  economical  operation.  Tb^ 
principal  copper  developments  w  ithin  the  limits  of  the  republic  have  been  iara 
the  Cerro  de  Capillitas  district,  where  a  mass  of  fissure  veins,  forming  almost- 
a  gigantic  stockwerk,  occur  in  granite,  gneiss  and  porphyry,  ^ith  a  capping  of 
trachyte.     The  ores  developed  in  this  district  are  tenorite,  cuprite,  mal«t- 
chite  and  azurite,  with  some  bomite  and  occasional  aiigentiferous  tetrahe<l' 
rite.     It  is  possible  that  chalcopyrite  will  come  in  at  greater  depth,  1>«* 
the  richer  ores  in  the  alteration  zone  are  evidently  of  considerable  depth,  sod 
are  both  auriferous  and  argentiferous  as  a  rule.     An  English  company  now 
owns  a  number  of  the  best  properties  of  the  Cerro  de  Capillitas  district  an^ 
can  scarcely  miss  making  a  rich  mine,  if  the  large  sums  necessary  for  roads  and 
modern  machinerj'  arc  expended  judiciously. 

BRAZIL.  The  existence  of  native  copper  and  copper  ores  in  Brasil  hsB 
been  known  for  many  years,  but  until  ver>'  recently  no  systematic  attempt 
has  been  made  at  mining,  and  no  official  records  kept  of  discoveries  and  ope- 
rations. In  fact,  no  information  whatever  has  been  obtained  from  any  of 
the  government  officials,  on  the  subject  of  copper  deposits. 

A  mass  of  native  copper  weighing  2,616  pounds  was  uncovered  manf 
years  ago,  in  the  neighborhood  of  Bahia,  and  now  reposes  in  the  royal  wft" 
seum  at  Lisbon.    Copper  ores  have  been  found,  from  time  to  time,  at  variotfl 
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points  in  Brazil,  among  the  more  important  localities  of  occurrence  being 
Ouro  Preto,  Camaquan,  Pelotas  and  various  points  in  the  state  of  Minas  Ger- 
aes,  which  has  long  been  noted  for  its  large  and  profitable  gold  production. 
The  only  systematic  work  now  under  way  in  the  republic  is  near  Lavras,  Minas 
Geraes,  where  a  copper  deposit  found  in  the  spring  of  1901  gave  assays  run- 
ning up  to  75  per  cent,  metallic  copper.  This  is  owned  by  a  company  recently 
organized  in  Brussels,  and  thorough  development  is  promised  by  the  new 
owners. 

BOLIVIA.  The  Andean  copper  belt  of  South  America  reaches  through 
Argentina,  Chile,  Peru,  and  Bolivia,  and  general  geological  conditions  are 
much  the  same  in  the  cupriferous  districts  of  all  four  countries.  The  exploi- 
tation of  Bolivian  copper  mines  has  been  hampered  by  lack  of  cheap  and 
efl^ient  transportation,  and  highly  skilled  labor  is  also  hard  to  get  and  keep. 
AH  of  the  copper  produced  in  this  country  is  shipped  through  the  Peiiivian 
port  of  MoUendo. 

The  principal  and  at  present  the  only  active  Bolivian  copper  mines  are 
in  the  district  of  Coro  Coro,  department  of  La  Paz.  In  this  district  there  are 
two  diflsimilar  sedimentary  formations,  apparently  of  different  geoiogica 
periods,  similar  only  in  their  origin  and  cupriferous  nature.  The 
older  and  underlying  formation,  "  Las  Vetas, "  is  an  arenaceous  conglomerate 
with  argillaceous  tendencies,  having  a  northeasterly  trend.  Superimposed 
Qp(m  this  statum  is  another  conglomerate,  "  Los  Ramos, "  having  a  south- 
easterly trend.  The  upper  conglomerate  is  much  like  the  lower,  but  is  darker 
Ml  color  and  mottled  with  red  and  whitish  particles  of  gypsum  and  other  min- 
^  not  found  in  the  older  stratum.  In  many  respect^the  La  Paz  field  more 
^^osely  resembles  the  Lake  Superior  copper  district  than  any  other.  The  coun- 
*7  locks  are  eruptive,  mainly  dioritic,  and  the  copper  is  found  native,  as  a 
^1  and  only  rarely  as  ores  in  quantities  of  commercial  importance.  Like  the 
Gurnet  and  Allouez  conglomerates  of  the  Lake  Superior  district,  the  Bo- 
"^  conglomerates  carry  the  native  metal  in  fine  nodules,  although  masses, 
'^'ually  small,  but  sometimes  very  large,  are  occasionally  encountered.  An- 
*^  point  of  resemblance  is  the  occurrence  of  silver,  always  native, 
'ound  associated  with  the  copper,  but  never  alloyed  with  it. 

Hext  to  La  Paz,  the  most  promising  and  farthest  advanced  district  is  that 
^Pacajos,  where  the  output  reached  1,000  quintals  weekly  in  June  of  1900. 
^  same  general  conditions  of  labor  and  transportation  govern  in  this  dis- 
trict as  in  La  Paz. 

CHILE.  Although  Chile  led  the  world  in  copper  production  about  the 
^^^Sinning  of  the  last  quarter  of  the  Nineteenth  century,  that  country  has  lost 
l^'ound  as  a  producer,  not  only  relatively,  but  actually.  There  is  reason  to 
'^lieve,  however,  that  the  tide  has  turned,  and  the  output  for  1901  was  the 
^jest  secured  for  many  years.  The  secret  of  the  sudden  rise  of  Chile,  its  ar- 
^^M  progress,  decline  and  final  rejuvenation  as  a  copper  producer  is  found 
k  the  combination  of  geological,  geographical  and  metallurgical  conditions 
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under  which  the  copper  industry  had  it 8  birth,  its  period  of  prosperity,  its  de- 
rlinp  and  its  rcnascentv  Thert*  is  eoppiT  ore  hi  rvcry  pravinrc,  and  in  nearly 
ever\'  district  of  every  p.  ovinee  of  the  republic.  The  ease  with  which  the  oxi- 
di^ted  surface  ores  were  secured  and  smelted  gaAe  rise  to  a  large  induBtryi  but, 
like  a  fire  of  kindling  wood,  while  quick  and  hot  the  industry  was  of  short  Efp, 
because  the  altertni  ore^s  jjaxe  way  at  depth  to  the  low-j^rade  iron-sulphides. 
These  are  now  being  mined  in  inen^^asiiig  quant  it ies,  and  the  Chilean  copper  in- 
dustry is  more  firmly  established  at  presc^nt  than  at  tlie  height  of  it«  former 
prosperity,  f^^'t^n  though  the  annual  production  l»c  smaller. 

Copjx'T  deposits  were  worked  in  a  limited  way  Iwfore  the  first  white  nuui 
set  foot  upon  the  soil  of  Chile.     Under  Spanish  dominion  a  little  copper  was 
produced,  but  the  industr}'  did  not  begin  to  expand  largely  until  the  achieve- 
ment of  independence,  about  the  third  decade  of  the  Nineteenth  centur), 
after  which  mining  ftourished  greatly.      Until    1842  the   high-grade   oxid« 
and  carbonate  ores  were  smelted  in  charcoal  furnaces^  but  in  that  year  the 
firet  reverlRTator}'   furnace  was  built  at    Coquimbo,  by  C.  Lambert,  and 
in  1857  the  first  blast  furnace  was  buQt  by  the  same  man.     The  period 
of  greatest  proeperit  v  of  the  Chilean  copper  industry  begun  about  1850,  and 
continued  for  nearly  thirty  years,  after  \\  hieh  there  was  a  period  of  twenty 
ye^rs  during  which  the  industry'  lost  ground  slowly  but  st-eadily,  this  deprp** 
sion  being  followed  by  the  begiiming  of  better  times,  just  at  the  close  of  tbe 
ecntu^^     In  1881  Chile,  Spain  and  tho  Ifnit^d  States,  the  three  greatest  pro- 
duce n*,  made  a!)  out  the  same*  amount  of  copper  each,  Chile  having  a  slight  lead 
with  a  trifle  more  than  41,000  long  tons.     From  that  point  the  output  slowly 
declined  to  about  25,(XKj  tons,  fifteen  yearn  later. 

Chile  has  two  p^allel  copper  belts,  running  nearly  due  north  and  BOUtK 
and  approximately  one  hundred  miles  apart.  The  principal  development 
hiis  l^een  made  in  the  western,  or  eoiistal  belt,  because  of  the  greater  ease  f^ 
exploitation  and  transportation.  The  countr>^  rock  of  the  Chilean  eupriferoos 
districts  is  composed  mainly  of  strata  of  the  Pennian  s>'8tem,  sandstoaci  pf^ 
dominating.  The^  have  been  extensively  faidted,  twisted,  broken  and  up- 
heaved In*  eruptive  diorites.  The  g<^neral  geological  conditions  ore  much 
the  same  as  are  found  in  the  Mansfeld  district  of  Germany,  arid  in  the  govern- 
ments of  Perm  and  EliKaix-thpol  in  Russia,  The  Cordilleran  belt ,  which  lie* 
back  from  the  coast  some  distance  in  a  country' about  fis  rugged  as  canbefouii'l 
anywhere,  is  so  difficult  of  access,  in  most  cases,  that  but  little  mining  dfvel' 
opment  has  been  secured,  especially  in  the  case  of  copper  ores,  on  which  the- 
cost  of  transportation  is  so  great  as  to  preclude  operations  in  any  but  the  moat 
favored  districts.  The  two  parallel  copper-bearing  belts  stretch  from  Arf^ti^ 
tina  on  the  south,  into  Peru  on  the  northern  boundary^. 

Summarizing  from  Prof.  C*h,  Vattier's  excellent  little  brochure,  *'  Mioeri* 
i  Metalurjia  de  Chile,  '*  the  principal  copper-bearing  districts  of  the  coujitiy» 
as  developed,  are  as  follows,  from  south  to  north: 

In  the  provinces  of  Sanfiago  and  Valparais<i  is  the  mineral  center  of  Ln* 
Condes,  and  the  rich  sulphide  mines  of  Los  Elguin,  Bronees  and  Transito, 
with  other  centers  of  activityi  m  at  Nalt^guai  Loa  Aguirrej  TiltU  and  Lampi* 
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In  the  pro\'ince  of  Aconca|?ua  are  the  well-known  mines  of  Catemii,  with  Ihe 
Melon  group  and  other  h»aH-known  pro|x*rtie8,  Lyiii|?  next,  north  eoriua  the 
province  of  Coquimbo,  ranking  anions  the  most  iinpurtant  as*  n  erip|>i-r  pro- 
ducer. The  principa]  mint's  ar\^  in  the  departniotits  of  ri>!iibarbaht,  ILlapet 
and  Ch'alle,  including  such  first-rate  rnmes  as  the  Panulcillo  and  oUiers  less 
known.  The  province  of  Atacama  is  at  pn(*sent  Ihe  greatest  eopper  pro- 
ducer of  the  countn\  In  the  department  of  Vallenar  there  are  nvmieroua 
mtncBr  iUDong  which  are  the  Camarones  and  Ban  Antonio,  The  department 
of  Freirina  is  the  location  of  the  great  Carrizal  mines,  upper  and  lower,  and  of 
other  important  producers.  In  the  department  of  Toprapo  an*  sueh  great 
IIUDC0  as  the  Duletnea,  Puquios,  Nantojo  and  Tierra  Amarilla.  Thi*  depart- 
ment of  Chafiaral  is  the  site  of  the  gn^at  mines  of  the*  same  nam(\  The  prov- 
ince of  Antofagasta  is  among  the  grt-atest  copper  centers  of  the  country,  and 
haB  large  and  important  mines  in  the  departnienti*  t>f  Taltal,  whrre  the  mine 
Esplomdora  is  locJited;  in  the  neighborhcHKl  of  C'alama,  department  of  Anto- 
l«ga0U^  and  in  the  department  of  TocopiUa. 

Tile  Ccrro  Blanco  district  is  not  on  the  coastal  l>eU>  but  is  located  in  the 
Cordillerau  zone,  the  rnine^  being  opened  principally  in  trachyte.  These 
were  origiDally  opened  for  silver,  but  at  the  depth  of  about  fKK)  feet  a  zone  of 
rich  copper-«tlver  ore  was  encountered^  and  this,  in  turn,  wtus  sucrtn-ded  at 
gTE-ater  dept  h  by  unaltered  iron-sulphides  of  go^id  average  x^alucs.  The  deep- 
est mine  of  the  district  is  the  Agua  Amarilla,  which  has  reached  a  depth  ex- 
eeediog  1,500  feet. 

Among  the  discouraging  features  of  the  Chiican  copper  trade,  for  the  past 
twetity  years,  have  been  lack  of  railroads,  inetlicient  labor,  high  Wages  and 
ned  values  of  ore  bodies  in  the  case  of  the  older  and  di'eper  mines.  Trans- 
rtaiion  facilities  have  been  greatly  improved  liuring  the  past  decade, 
ihe  enlightened  and  progressive  government  of  Chile  having  fostered  rail- 
road building,  as  well  as  taking  a  deep  intert*st  in  tin*  development  of  the  min- 
eral and  oilier  natural  n^sourcea  of  the  republic.  GvneriU  eonditions  are  im- 
proving^ slowly  but  surely,  and  Chile  from  now  on  should  stiow  gains  in  cop- 
per production^  The  resources  of  the  republic  in  this  iniueral  are  scarcely 
txoelled  by  any  country  except  the  United  States. 


Hmoi 
^tric 


COLOMBIA.     While  the  republic  of  Colombia  is  noted  for  ila  produc- 
^Uon  ol  gold  and  silwr^  little  attention  has  been  paid  to  mining  for  other  than 
'  prescious  metals.     The  existenre  of  copper  has  long  Imtu  known,  but  here- 
ifoff^  no  attempts  have  been  made  at  mining  in  any  but  the  crudest  matmer, 
if»Uigh  srnail  quantities  of  the  rieh  oxidized  ores  near  surface  have  been  ex- 
trtru-d  at  various  points,  from  time  to  time. 
I  Copper  ores  are  knoMn  to  exist  in  n^any  departments,  notable  among 

^hich  arv  Tolima,  Rio  BJaiica,  and  Tauea*  Amtiog  tlie  priTieipnl  deposits 
I  uf  iaucA  anp  those  of  Him  Lorenzo,  Yorotn,  Coti,  IVhiiu'lM'  iu id  Arahigueda. 
I  TW  principal  mining  districts  of  r^ilima  art*  thos<*  of  Anehiriue,  Fiscal  and 
^H^  Kn^oroco^   lying   southwest  of   Nataf^aima.     The    International    Colonia^ing 

i ^ 
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Conipftm%  of  New  York,  has  oxtensivf  conwssions  in  this  diatriet,  on  whicll^^ 
good  bodii*a  nf  roppt-r  on-  havv  l>i^<"ii  located. 

ECUADOR.     While  there  are  no  working  mineH  in  thifl  ropiiblic,  ti||^| 
existence  uf  copper  ores   at  various  points  has    long  been  known,     On^^ 
of  tlie   most   recent    and  most   important   discoveries   una    made    in    1900 
in  the  province  of  Ahuay,  about  35  niiies  from  the  coast,  where  a  prom- 
isiug  deposit  of  copper  ore  was  ditfcovered,  at  an  elevation  of  about  one  mile 
above  sea-leveL 

PARAGUAY*  There  are  deposits  of  eopf>er  ore  in  the  northeni  pari 
of  Pur:i^\iav»  J>ui  details  regarding  the  size,  richness  and  probable  \alue  of 
the  veiiis  are  not  obtainal)le.  M 

PERU.  TIm'  rapidly  growing  copper  industry  of  Pern  sufTere^i  a  nide 
shock  in  the  dicline  of  the  jnetal's  market  price,  and  prfjdnetion  fell  off^realJy 
during  19tJ2.  The  ^erv  extensive  operatif>ns  put  under  way  by  the  t'erro  de 
Pasco  company  will  result,  within  the  next  few  years,  in  gixing  to  Peru  the 
largest  and  l>e8t  equipp.^d  mining  and  smelting  plant  on  the  S^iruth  American 
continent,  and  the  example  thus  set  is  cjuite  certain  to  have  a  higlily  ben 
ficial  effect  on  the  Peniv  ian  er»pp**r  industry^  as  a  whole* 

The  Andean  copper  /one  of  Argentina,  Chile  and  lifjli^ia  is  also  found 
in  Peni,  ami  copper  mim^  have  been  opened  at  a  nnmber  of  ditTerent  points. 
According  to  the  rejMjrtH  of  the  Minister  de  Ffimento  for  liKlO,  there  were  IC 
copjHT  mines,  an  equal  number  of  cufiriferous  silver  mines  and  two  mines  < 
gold,  silver  and  copf>er,  within  the  Ijoundtiries  of  Ihe  republic.     The  goveni* 
ment  now  has  two  surv^eying  parties  in  the  field,  especiiUly  to  delimit  the 
copper-bearing  districts,  but  their  work  will  necessarily  require  a  long  time 
for  conipletion.     Mine  owners  furnish  no  rt^ports  to  tht^  goi'errmient,  and  au- fj 
thenficatcd  facts  mgarding  the  copper  measures  and  coppt^r  mines  of  P^riM| 
are  difficult  to  obtain  from  any  source. 

Peni  was  oivce  a  cousitkTable  producer  of  copper  from  various  districts, 
but  the  industn^  fell  into  decay  until  Inte  in  the  Nineteenth  centur>%when 
there  was  a  n^vival,  sfinmlaled  by  the  high  price  of  the  metal.  A  limited 
amount  of  copper  is  procbiced  as  a  hy-prodtict  in  the  smelting  of  cnpriferoas^ 
silver  ores.  The  principal  minis  of  the  republic  are  found  in  the  four  d\s — 
tricts  of  lea,  "i^auli,  Acari  and  f  Vrro  de  Pasco,  with  minor  properties  in  the? 
districts  of  Mollendo,  Mo^iuega  and  Huarochiri, 

The  Tea  district  was  once  worked  extensively,  but  was  abandoned 
1892,     Its  largest  nuuf  is  the  Canza.     The  ore^  averaged  abimt  30  per  cen 
copper,  the  lower  grad«-s  bi'ing  rejected.     The  drawbacks  in  this  district  aiv 
lack  fif  wtitf'r  and  ^of>d  ri>ads.     The  mines  of  Yauh,  incbiding  the  adjacent 
district  of  Morrocoeha,  are  located  at  an  elevatitm  of  upwards  of  13,000  feet 
above  sea  leveh    Tins  field  was  once  a  eonsideiable  copper  producer,  but  woi 
was  stopj^ed  for  the  same  reason  as  in  (he  lea  distri«'t.     More  or  leas  silver 
still  mined,  and  some  high  grade  copper  ore  averaging  26  per  cent,  intonor 
still  being  mitied.     The  San   Francisco  is  the  principal  mine  of  the  Yail 
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district.  The  Acari  district  in  the  province  of  Camana  has  a  number  of 
small  mines,  but  there  is  little  activity  at  present.  In  the  other  minor  dis- 
tricts conditions  are  practically  the  same. 

The  Cerro  de  Pasco  district  has  always  been  the  principal  field  of  Peru- 
vian copper  production,  and  with  the  work  now  under  way  by  the  American 
company  will  speedily  assume  a  commanding  position,  not  only  in  Peru,  but 
in  all  of  South  America.     This  district  has  been  worked  in  a  desultory  fashion 
for  300  years,  but  serious  development  along  modem  lines  was  begun  as  re- 
cently as  1897.     The  district  occupies  a  basin  in  the  Cordilleras,  at  an  ele- 
vation of  14,000  feet,  and  is  most  difficult  of  access.     Unlike  the  other  Peru- 
vian fields,  which  are  arid,  there  is  an  excess  of  water  at  C«rro  de  Pasco.     The 
ores  that  have  been  worked  hitherto  have  ranged  in  tenor  from  25  to  40  per 
cent,  copper.     The  lower  grade  ores,  of  which  there  are  large  bodies,  have  re- 
mained untouched,  or  wcTe  discarded  after  mining,  only  the  richest  ores  being 
able  to  pay  for  the  heavy  costs  of  refining  and  transportation.     The  freight 
rate,  for  transportation  on  the  backs  of  mules  and  llamas,  is  $40  per  ton  be- 
tween the  mines  and  Oroya,  the  terminus  of  the  Meiggs  railfoad  running  from 
Callao  into  the  Andes.     The  difficulty  of  getting  out  copper  and  getting  in 
machinery  and  supplies,  upon  the  backs  of  pack-animals,  over  the  roughest 
of  mountain  trails,  can  only  be  understood  by  those  that  have  had  experi- 
ence.   The  Cerro  de  Pasco  company  has  secured  control  of  the  old  Meiggs 
railroad,  one  of  the  engineering  marvels  of  the  world,  and  will  continue  the 
^  to  the  mines  from  its  present  eastern  terminus  at  Oroya.     This  extension 
^as  begun  in  the  spring  of  1901,  and  is  proceeding  uninterruptedly  and  suc- 
<^ully,  though  the  problems  to  be  met  and  overcome  are  certainly  among 
tbe  most  stupendous  ever  attacked  by  courageous  engineers.     The  expen- 
<Utiire8  of  the  company  on  the  mines  and  railroad  are  already  estimated  at 
*ven  millions  of  dollars,  and  millions  more  must  be  devoted  to  the  completion 
of  the  work.     Fortimately  there  is  no  question  of  the  ability  of  the  company 
to  raise  any  amount  necessary. 

URUGUAY.  There  is  copper  ore  in  Uruguay,  but,  so  far  as  can  be  ascer- 
^*"ted,  there  are  no  copper  mines,  and  no  serious  attempt  has  ever  been  made 
*t  exploiting  the  copper  deposits. 

VENEZUELA.  This  country  was  once  a  considerable  producer  of  copper, 
^^  is  estimated  to  have  made  about  65,000  long  tons  of  refined  metal  in  the 
P^Hod  1872-1894,  in  which  latter  year  the  mines  of  the  Aroa  or  Quebrada 
district  were  closed  down.  The  principal  cupriferous  district  of  Venezuela 
^  found  on  the  Narvaez  or  Bolivar  tract,  between  the  Tocuyo  river  on  the 
*>orthand  the  Yaracuay  on  the  south.  This  tract  extends  some  54  miles  in  an 
approximately  east  and  west  direction,  comprising  1,150  square  miles.  These 
lands  were  granted  to  one  Narvaez  by  the  Spanish  crown,  in  1598,  and  in  1S(J2 
passed,  by  marriage,  into  the  hands  of  Simon  Bolivar,  the  liberator.  This 
^fack,  on  which  a  number  of  mines  were  opened,  is  now  owned  by  a  London 
*>'ndicate.  The  mines  of  the  Quebrada  district,  lying  on  the  Aroa  river,  arc 
deluded  in  the  lands  of   this  extensive  estate.     The  igneous  country  rocks 
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are  of  slate  and  limestone,  with  various  intrusive  rocks.  Copper  is  found  in 
lenticular  masses,  frequently  of  considerable  sise  and  unknown  depth,  the 
series  of  lenses  having  a  strike  neariy  north  and  south.  The  ores  are  oxides 
and  carbonates  at  and  near  surface,  followed  at  slight  depth  by  iron 
sulphides. 

There  are  traditions  that  these  mines  were  worked  by  the  Indians  be- 
fore the  coming  of  the  Spanish.  Early  in  the  Nineteenth  century,  a  Balti- 
more company  operated  several  of  the  mines,  and  secured  about  43,000  tons 
of  high-grade  carbonate  and  oxide  ores.  Later  on  Venezuelan  capitalists  took 
the  mines  and  removed  about  100,000  tons  of  high  and  medium  grade  ores. 
The  Quebrada  district  will  doubtless  be  given  attention  at  some  future  time, 
but  just  at  present  political  conditions  in  Venezuela  are  not  satisfactory,  and 
the  enlistment  of  foreign  capital,  absolutely  necessary  for  the  development  of 
the  mines,  is  rendered  difficult  by  the  complaints  of  ill-treatment  made  by 
European  and  American  moneyed  men  who  have  invested  large  sums  in  vari- 
ous mining  and  land  enterprises  in  this  republic. 
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CHAPTER  XL 

Copper  Deposits  of  Europe. 

Brief  descriptions  of  the  principal  copper  measures  and  developments 
of  Europe  are  given,  under  the  names  of  the  respective  countries  possessing 
cupriferous  deposits  and  mines,  in  this  chapter,  the  titles  being  arranged 
alphabetically. 

AUSTRIA.  The  total  annual  production  of  refined  copper  by  Austria  is 
about  2,000,000  poimds.  Copper  has  been  mined  and  smelted  for  hundreds  of 
years,  but  none  of  the  mines  now  active  are  worked  on  a  laige  scale,  and  the 
mining  and  metallurgical  plants  are  by  no  means  modem  in  design. 

Copper  deposits  are  found  in  various  parts  of  the  empire,  and  mines  are 
worked  in  a  small  way  at  several  points,  the  principal  of  which  is  Kitzbuehel, 
in  the  T>'rol.  There  are  other  Tyrolean  mines,  all  of  quite  insignificant  pro- 
duction, and  a  few  small  producers  at  Salzbuig.  The  Graslitz  mine,  in  Bo- 
hemia, was  a  very  laige  producer  during  the  middle  ages,  but  was  abandoned 
in  the  Eighteenth  century. 

BOSNIA.  Copper  ores  are  mined  in  a  small  way  at  several  points  in 
Bosnia.  Ore  is  mined  and  smelted  at  Sinjako,  while  the  ores  from  other 
points  arc  sent,  in  limited  quantities,  to  Hungary  for  reduction.  Bosnia  and 
Herzegovina,  which  are  imder  the  protection  of  Austria,  are  usually  lumped 
with  the  dual  monarchy  of  Austria-Hungary  in  figures  of  production.  The 
output  for  1901  was  237  tons  of  refined  copper,  made  from  4,747  tons  of  ore, 
of  which  1,040  tons  were  fahlerz. 

BULGARIA.  There  is  ample  evidence  that  mines  of  copper  were  worked 
within  the  present  limits  of  Bulgaria  during  the  days  of  Roman  dominion, 
and  possibly  in  even  earlier  times.  At  Plakalnitza,  in  the  department  of 
Vratza,  there  are  considerable  slag-piles  from  ancient  smelters,  dating  from 
a  time  so  remote  that  no  vestiges  of  the  works  themselves  are  to  be  found,  and 
in  other  departments  of  the  principality  there  are  similar  but  smaller  slag- 
pfles  and  waste-burrows  of  refuse  containing  traces  of  lean  ore,  the  values  of 
which  have  been  effectually  leached  out  by  the  rains  of  two  thousand  years. 

At  Plakalnitza  the  ore  is  mainly  bomite,  with  a  little  malachite  and  chal- 
copyrite.  At  Kara  Bair,  near  the  port  of  Bourgos  on  the  Black  Sea,  chal- 
copyrite  is  found  in  considerable  profusion,  and  copper  mines  were  evidently 
worked  there  at  some  remote  period.  At  Milkiovtzy  in  the  district  of  Tm, 
there  are  small  deposits  of  chalcopyrite,  chalcocite  and  malachite,  in  a  bary  tic 
gangue.    There  is  also  chaloopyrite  at  Belogradchik,  where  some  work  is  now 
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b^iiig  done.  Ch&kocite  is  found  At  Gomya-Banya  and  at  other  points  in  the 
department  of  Sofia,  not  far  from  the  capital  city,  and  in  the  districts  of  Sleven 
and  BaiDokof  native  copper  and  oxide  ones  have  been  found. 

CORSICA.  There  are  a  number  of  old  copi^er  mines  in  Coreica,  of  which 
one,  the  Lancone,  was  once  a  conaiderable  producer. 

CYPRUS,  TTm!  Latin  word  enpmm,  from  which  comes  the  English  word 
copper,  vva«  derived  from  the  na«ie  uf  thin  island,  thua  attestinje;  iis  aneience 
as  a  source  of  copp-r.  In  n^^ee  Unig  paat  there*  were  extensi\e  copper  mines 
on  the  island,  but  the  prtxluction  at  tht"  prt^sent  time  is  trivial,  ex|)orts  for 
1899,  the  largest  for  some  years,  having  been  but  30  metric  tons.  One  Eng* 
liah  corporation  ia  now  operating  on  the  island. 

Elf  GLAND.  Coppc^r  and  tin  have  been  mined  in  Cornwall  and  De\'on 
from  very  reinote  times,  possibly  for  three  thousand  years.  Oxide  and  car- 
bonate ores  octnir  in  the  conglomerates  and  satidstones of  Cheshire,  and  these? 
were  once  mined  to  some  extent.  Cumberland  also  had  copper  mines  some 
centuries  a^o,  and  the  Coldacope  was  England's  most  famous  copper  mine  dur- 
ing the  Tudor  era,  working  a  fabulously  large  force  of  men  to  get  the  very  mod- 
erate amount  of  copper  that  Wiia  secured.  During  the  first  half  of  the  Nine- 
teenth ctnitur^'  Cornwall  and  Devon  were  the  world's  largest  produccTS  of 
cop|H«r.  Tht'  importance  of  England ,  tis  a  source  of  copper  supply,  received 
a  cheek  from  the  deViltipment  of  tht*  richer  iires  of  Chile,  and  when  Lake  Su- 
iH'fior;  Sivuih  Africa  and  Auslrnlia entered  the  field  of  production,  the  English 
oulput  In^gan  to  decline,  until  it  now  averages  only  about  a  million  puunda 
yiswly* 

The  copper  ores  of  Cornwall  and  Devon,  adjoining  counties  in  the  south- 
HVftftU^ni  part  of  the  island,  arc  found  in  a  clay -slate  of  the  De\'onian  s\'-stem 
having  fn^quent  Ih«89i\s  and  veins  of  granite^  with  both  slate  and  granite  in- 
t  nidiHl  b\  a  »iuart«-|wrphy  rj*.  The  veins  an?  narrow,  three  feet  being  a  liberal 
aviTHg^^  and  are  frequently  capped  with  goessan,  thia  capping  being  more 
iH^iumon  o\ t'r  the  copper  veins  than  above  the  veins  earning  tin  stuff.  Veins 
tU  r«»p(*i^r  n't' in  to  fnviir  tlH»  ilalafl;,  while  tin  tjJces  more  kindly  to  the  granite, 
bill  Uii>M«  iU^^rvaikoit  hM  Wm  hk  «  feenend  wmy  only,  as  there  are  many  ix- 
t^>pi»«\tv^  lo  the  f\ile.  whttft  lift  fo  frequent  in  copper  mines,  and  copper  is  of 
ch^iuuImi  oeeurretK«  in  lli»  tin  misies^  and  in  place*  tin  and  copper  alternate 
li\  ««eeurt>MHr^e^  Aa  m  nile  tlie  rieheet  portkms  of  ^  mine  are  found  where  the 
\t4via  W\¥  Ow  tlMupM  iJU^  K«tiw  rqpfMr^  wlife  wmnify  f<Mtiid  'm  qumitities 
«i  j^yfkmmitM  Im^iftii^mnf^ mh^^f  m ■■■■■  mi— w w> ami m Jwawl in atrpcn- 
llMP  m%  %h»  \4ma^.  i^m  wmm «t  Mllv»  tfja  mitlwc  tJtmm  tow  wm  m^ 
p^9mA  t^MfH  »  w^m  OMMT  IKittwi>  C^nnirdL  fito  «■«•  off  cofiper  am  of  i 
Voi^l^  m^%a«  %>i  tW  rmim  itmwun  mm  wi Mihm^  vlflr  maiir  of  i^  »rer 
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FIHLAHD.  Copper  ore  is  f(9und  at  several  points  in  Finland,  but  the 
only  active  mines  in  the  grand  duchy  are  at  Pitkaranta,  where  chalcopyrite 
in  sahlite  occurs  in  a  granite  country  rock.  These  mines  have  been  worked  for 
many  years  and  produce  about  one  million  pounds  of  refined  copper  annually. 

FRANCE.  The  wealth  of  France  is  in  her  fertile  soil,  and  not  in  her  min- 
erals. Copper  ores  are  found  at  various  points  and  a  number  of  mines  have 
been  opened,  but  none  of  them  ever  proved  either  large  or  very  profitable, 
and  at  present  the  production  of  copper  from  French  mines  is  insignificant, 
having  amounted  to  only  201  metric  tons  for  the  year  1900,  the  latest  figures 
obtainable  from  the  government  bureau  of  mines.  There  are  copper  mines  in 
the  department  of  Var,  Card  and  Corse,  also  in  Savoy  and  in  the  Basse-Pyr- 
enees near  the  Spanish  frontier.     Ai^cntiferous  copper  ore  to  the  extent  of 

1,184  tons  was  exported  to  England  in  1900  from  the  department  of  Ariege. 

In  the  same  year  837  tons  of  iron-copper  pyrites  were  exported  to  the  same 

country,  from  the  department  of  Corse,  and  115  tons  of  copper  ore  were  mined 

in  the  department  of  Gard. 

GERMANY.  The  copper  mines  of  Germany  rank  second  in  import- 
ance in  Europe  only  to  those  of  Spain  and  Portu^.  The  industry  is  one  of 
considerable  antiquity,  and  the  history  of  the  Mansfeld  mines  can  readily  be 
traced  back  to  A.  D.  1199,  in  which  year  the  first  copper  was  mined.  The 
Hanafeld  district,  near  Eisleben,  in  the  Southern  Hartz  mountains,  is  much 
the  most  important  in  the  empire.  In  this  district  the  ore  is  found  in  beds  of 
tbe  Permian  system,  resting  un conformably  on  crystallized  strata  of 
Paleoioic  rocks.  The  eldest  of  the  Permian  rocks  is  a  sandstone  of  several 
hundred  feet  in  thickness,  superimposed  upon  which  is  a  second  sandstone  of 
little  depth,  upon  which,  in  turn,  rests  the  celebrated  "  kupferschiefer, "  or 
^PPer-bearing  shale,  a  clayey  slate  averaging  but  two  or  three  feet  in  thick- 
^^  and  carrying  a  disseminated  sulphide  ore  returning  an  average  of  about 
2-5  per  cent,  metallic  copper.  The  upper  sandstone  lying  next  below  the  kup- 
ferachiefer  is  also  copper-bearing  to  some  extent,  and  is  worked  at  times. 
^  weaof  the  kupferschiefer  is  very  great,  probably  nearly  200  square  miles, 
^^  a  number  of  square  miles  have  been  worked  out  and  many  miles  worked 
^^w  in  the  seven  hundred  years  that  the  mines  have  been  in  operation.  Tho 
mansfeld  district  is  notable  for  the  possession  of  coal  for  fuel  and  limestone 
^<^r  fluxing,  in  the  rocks  above  the  copper-bearing  strata,  and  ore,  fuel  and  fiux 
^  sometimes  mined  from  the  same  shaft. 

There  are  also  copper-bearing  measures  of  lesser  importance  at  Goslar, 
u  Pruanan  Saxony ;  at  Rammelsberg,  in  Nassau,  and  still  less  important  ore 
"O^Ifes  at  several  other  points  in  the  empire. 

HERZEGOVINA.  The  industrial  statistics  of  this  semi-independent  little 
^<^tiy  are  usually  included  with  those  of  Bosnia  in  the  figures  of  the  dual 
^Muuthy  of  Austria-Hungary,  as  Bosnia  and  Herzegovina  are  under  the  pro- 
*^ion  of  Austria,  since  the  congress  of  Berlin  in  1878.  The  joint  production 
of  copper  by  Bosnia  and  Herzegovina  reached  237  tons  in  1901.     Operations 
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are  carried  on  in  a  most  prim  hive  maimer,  at  the  few  points  where  any  c< 
per  mining  is  done. 
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HUHGARY.  The  kingdom  of  Hun^arj^  has  about  a  dozen  coppf*r  smelt 
crs,  all  small  and  none  modern  In  design  or  praetiee.  Copper  is  mined  nt  a 
number  of  different  points,  the*  sulphide  ores  predominating,  and  the  industry' 
is  one  of  great  anti(|uity  in  this  country,  but  has  made  comparalixely  littl* 
progress  of  late,  the  production  remaining  practirally  stationarv  *  The  prin- 
cipal mines  are  in  the  vicinity  of  Uezbanya  and  Dognacska,  though  even  the 
largest  mines  are  not  big  producers,  and  there  are  a  number  of  sinaU  properties 
from  which  a  few  hundred  tons  of  ore  are  extracted  amiuaOy. 

IRELAND.  The  copper  production  of  Ireland  is  insignificant  at  present ,  av- 
eraging possibly  20  tons  yearly,  and  is  secured  by  cementation  from  the  waters 
leaching  from  old  mine  openings*  There  arc  three  copper  districts  in  the 
island,  these  being  the  Wicklow,  Waterford  and  Cork  and  Kerry  fields.  In 
the  Avoca  valley  of  Wicklow  sulphide  ores  occur  in  clay  siat-es,  much  as  in 
Cornwall  and  Devon.  The  industr>^  was  once  important  and  in  1799  the 
Conncree  mines  yielded  677  tons  of  refined  copper,  which  was  a  big  product  for 
those  days.  The  1899  production  was  17  tons,  obtained  by  leaching  and  cc" 
mentation. 

In  the  vicinity  of  Knockmahon,  in  County  Waterford,  the  on^s  an?  also 
sulphides  in  clay  elat^'St  and  averaged  about  lU  per  cent,  copper  when  worked* 
In  1843  the  output  of  finished  copper  was  upwards  of  900  tons.  In  the  south- 
ern part  of  Cork  and  Kerr>*  large  mines  were  opened  during  the  Eighteenth 
and  early  Nineteenth  centuries,  the  Mountain  and  Keallonge  mines  each  being 
more  than  a  quarter  mile  in  depth,  while  there  were  other  considerable  prop- 
erties at  Bereha^en  and  Laekamore,  and  on  Ross  island.  All  these  have  been 
idle  for  some  years. 

ITALY.  Copper  was  mined  in  Italy  previous  to  the  Christian  era  by  this 
Romans,  and  before  their  day  the  metal  had  been  extrat^ted  by  the  Etruscan*. 
The  industry  has  had  its  ebb  and  flow,  but  has  never  been  entirely  at  a  stand- 
still, for  more  than  two  thousand  years.  There  are  a  few  mini's  with  fairly 
modem  equipments,  but  as  a  nile  the  properties  are  w^orked  upon  a  some- 
what narrow  scale. 

The  principal  copper  districts  of  Italy  are  four  in  number,  viz. :  Vo^u?^ 
rano,  Grosseto,  Liguria  and  the  western  Alpine  region.  The  ores  of  the  Vol- 
te rrano  district,  mainly  chal  copy  rite,  with  a  little  chaleoeit^',  are  found  in* 
red  gttbbro  known  locally  as  porfido  rosso.  This  district  has  been  the  scene 
of  copper  mining  operations  from  the  earliest  times  of  uhich  authenti«ile4 
records  remain. 

The  Grosseto  district  is  now  producing  considerable  coppc^r  from  oresfl 
curring  both  as  contact  and  fissure  veins.     The  Val  t*astruceio,  Ikicchegiai 
Montecatini  and  Capanne  Vecchie  are  the  principal  mines  of  this  district,  e 
the  principal  mining  center  19  Masea  Muritimaj  the  Maesn  Metallifcra  of 
Qum  day6. 
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~  Tw^Iilgaiiftn  mines  \\v  rn^ar  the  coaat  of  i\w  Mediterranean,  above  Genoa. 
The  copper  ores  are  found  in  st  ratifietl  azoic  rocks,  as  contact  %'ein9  lying  be- 
tween the  tliorite  or  serpentine  and  the  niut amorphic  rockn,  the  gangue  of  the 
sulphide  ores  being  quartzite. 

In  the  Piedmont  district  mines  were  worked  in  Kon^i^n  days^  and  traces 
of  old  workings  are  to  be  seen  at  niany  points.  The  orej  oei^nr  in  stratified 
archaic  rocks,  no  fissnre  veins  being  foundp  and  nickel  and  cobalt  are  fre- 
qiiently  associated  with  the  copper,  the  (Jalcante  being  a  typical  example  of 
the  copper-nickel  mines  of  t he  dijstrici*  A  little  native  copper  is  found  in  some 
of  the  Italian  mioes.  In  19O0  there  were  16  productive  mines  in  the  king- 
dom. 

NORWAY.  There  are  considerable  deposits  of  copper  ore  in  Norway-, 
the  principid  district  being  near  Troiidhjcm,  where  the  sulphide  ores  lie  in 
schists  and  slates  of  the  lower  Silurian  system.  Ores  are  also  found  in  Tele- 
Eoarken  in  a  granitic  country^  roek,  and  copper  ore  is  rained  to  a  greater  or  less 
extent  in  the  amts  of  Trondhjem,  Stavanager,  Nordland  and  Finmarken,  the 
principal  mines  being  in  the  Suliljelma  and  Horos  districts  and  in  Stavanager 
and  Tromsoe,  A  number  of  Nonvegian  copper  mines  lie  to  the  northward 
of  the  Arctic  circle.  The  production  of  copper  from  the  mines  of  this  king- 
dom is  slowly  increasing, 

PORTUGAL.  Much  of  what  appears  under  the  title  of  Spain  applies  io 
the  copper  deposits  of  Portugal  as  well,  and  to  save  needless  repetition  the 
reader  is  referred  to  the  article  on  t^panish  copper  deposits  in  this  chapter, 
for  a  general  description  of  the  cupriferous  measures  of  the  8ii?rra  Morena,  of 
which  the  mines  of  SanDomingo.s  and  Graiidola,  in  Portugal,  form  the  western 
eactension.  The  principal  mining  fields  are  the  San  l>onungos,  Grandola  and 
Aljustral districts,  with  lesser  properties  developed  in  the  Algarve  and  Aveiro 
districts.  The  San  Domiogos  is  much  the  most  important  mine  of  the  king- 
dom^ 

Owing  to  the  close  propinquity  of  the  Spanish  and  Portuguese  copper 
disitricta,  and  the  operation  of  mines  in  both  kingdoms  by  the  same  English 
cocnponieSf  the  outputs  of  both  countries  are  usually  lumpc»d  in  statistics  of 
production.  The  Portuguese  production  in  1901  was  equivalent  to  9,933  met- 
fie  totts^ 

ROUMANIA*  There  are  copper  deposits,  apparently  of  importance,  in 
this  country'.  In  the  Carpalhian  Mountains  ehalcopyrite  and  carbonate  ores 
air  found  at  Valea  C'hoboroasa,  thesf:*  a,Si:.iyiDg  7  per  cent .  cupric  oxidi*,  with  a 
httie  gold.  Samples  of  ore  from  Sulislilea  gavi*  18  to  32  jwr  cent .  eupric  oxide 
ami  lUO  gram%gold  pf^r  ton.  Oarhonate  ores  ha^e  been  found  in  promising 
quiintilies  in  the  district  t»f-ni>broudja.  at  the  hiwns  of  Balabancea^  Islam- 
Geafer,  Carapclit  and  at  Altan-Tepe  near  Tcheamourli. 

R0SSIA.  There  are  extensive  copper-bearing  measures  in  the  empire  of 
Runia,  t  hose  of  Siberia  being  st'paraiely  tri-iited  in  the  rhapter  nn  Atsiatie  cop- 
per deposits,      Aa  a  niJf-  the  copper  is  fnund  in  riK^ks  of  the  Permian  system, 
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ihp  nmnf  of  vvlii«^I»  was  taken  from  t}w  hoavy  outcrops  f*iund  in  the  gov^r 
Hjent  of  PcTRi^  where*  many  of  tlif  principal  Russian  coppr-r  mines  ar»-  locate 

TJic*  prineipa]  mines  of  European  Russia  tin-  h%  the  govtriinicnlB  of  Per 
Elizabf't  hpol,  Orenburg,  KutaLs,  Tiflic,  Nijni  Ttigilsk  and  Viatka,     Two  of  I 
three  principal  copper  producing  pmperties  of  the  empbc  are  in  the  govern-" 
rnent  of  Perm,  and  thesi*  make  moi"e  ihan  one-half  of  the  Russian  production. 
The  Bogoslovski  works  turned  out  72,&G1  poods  of  fini^^hed  copi>er  and 
Rudiwniiki  works  made  8<i,*l73  poods,  in  lOtKJ.     The  Kargalinski  works,  i^ 
the  government  of  f  >renl>ur)j,  made  18,849  poods  in  the  same  year.     The  j 
ernments  of  Perm  and  Orenburg  are  in  the  Ural  Mountain  region. 

In  the  CaucajauB  region  are  the  mines  of  tlie  governments  of  Tiflis  and 
Kntats.  The  largest  producer  is  the  BzansulHki,  in  the  government  of  Ku- 
tais,  with  an  output  of  abotit  14/X)0  pfiods.  The  Merisski  work^,  in  the  same 
govenmient,  made  4,544  |)oods  in  19(>t),  and  the  AlvertLski  and  Shambluf|j- 
ski  works  in  the  government  of  Tiflis  produced  4,4fK)  powls  in  RKMJ.  The  pro- 
duction of  n^fined  copper  by  the  mines  of  the  entire  Russian  empire,  in- 
cluding Silicria  and  Finland,  amounted  to  7,534  metric  tons,  in  1899,  the  \utr 
cat  year  for  whleh  offieial  figures  are  avaihible.  ^H 

There  are  a  number  of  old  mines  in  the  empire,  of  little  productive  import^™ 
ance  at  present,  such  as  the  Miednoroudiansk,  in  the  goveniment  of  Nijni 
Tagilsk,  famous  for  its  maKsive  malachite,  a  single  mass  weighing  3^)  too 
having  l>een  taken  from  this  mine  in  1836.     The  Kiadeliek,  or  Kadalien 
mine,  in  the  Elizabethpol  diMriet,  is  operated  by  Herman  capital,  and  b  onl 
of  the  most  important  mines  of  the  empire,  though  no  figures  of  productio 
othnr  than  mere  estimates,  are  available  for  present  use. 

There  are  about  thirty  smelting  planti?  for  copper  operated  in  th«i  ed 
pire,  ineluding  tlio8t>  in  Siberia.   Most  of  thest^  are  sn\all  and  antiquated,  thou| 
there  art?  a  few  that  are  fairly  modem.     Judging  from  the  immense  ext 
of  the  copper-bearing  measures,  and  the  goml  grades  of  ore  Sf»cured  in 
bett(^r  mines,  there  is  a  futun^  ahead  of  the  Russian  copper  ii»di)str\\  mucll^ 
brigtiter  than  might  be  inferred  from  the  limited  development  secured  in 
the  centiirics  that  havt.-  elapsed  since  copper  w^as  first  mined  and  smelted^ 

SCOTLAIO).  There  are  deposits  of  chalcopyrite  in  Perthshire,  Kirkcud— 
bright sliire,  mid  at  s«neral  other  points  in  Sculland,  but  no  copper  minins^ 
is  done, 

SERVIA,     Copper  mines  have  been  operated,  on  a  limited  scale  fd 
many  centuries  in  S-rvia*     There  are  old  mines  and  a  few  a<'tive  propertii 
at  a  iiundMT  of  points,  hut  the  principal  et^pper  prudiieers  are  tn  the  vicinit^ 
of  Majilanpec.     Tlie  pttxluction  of  n'linid  tujjper  from  St^rviem  mines  WM 
2711  metric  tons  in  191)0. 

SPAIM.  The*  kingilom  of  Spain  pc^sess^^s  gn-at  mineral  wealth,  aiitf 
in  the  value  of  its  eopper  and  irun  nieasures  leads  all  the  other  ctiuntrieaof 
Europe.  tVjp[x*r  on*s  are  found  in  Huelva,  Alieaiiie,  Almeria,  AsturiAS, 
l^adajos,   Barcelona,   Burgos,  t'aceres,  Castellon,  t'orufla,  Cuenca,  Geruna, 
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%imiiAdA,  Guadalajara,  Hueacaf  Jaen,  Lcon^  Lerida^  Logrono,  Madrid,  Malaga, 
Minorca.  Navarra,  Palencia,  Santander,  Segovia,  8evilla,  Taragona,  and 
leruel,  and  in  all  of  theae  copper  mines  have  been  opened.  Mining  is  Ixung 
done  at  preaent  in  a  number  of  these  provinces,  but  the  preponderating  pro- 
l^duction  of  the  kingdom  comes  from  the  mines  of  Hiietva.  This  district  is  in 
Sierra  Morena  of  the  provmce  of  Iluelva  in  southwt'Stern  8pain,  and 
he  cupriferous  formation  continues  inlo  the  adjoining  kingdom  of  Portugal. 
This  di^trirt  is  said  to  be  some  30  miles  wide  by  15()  in  lengtli,  cxtinding 
from  AxnalcoUar  in  Se villa  to  San  Domingos  in  Portugal,,  but  the  rimitf*  of 
b?  deinonstrat+'dly  profitable  zone  are  much  more  circumscrilM-d.  The 
Icrra  Morena,  or  Andevallo  cupriferous  belt  as  a  whole,  is  divided  into  four 
Duea.  The  east-em  ione  includes  the  Ccrro  Muriano  and  other  mines  near 
f villa,  while  the  western  zone  is  in  Portugal,  with  the  village  of  Grandola 
im  an  approximate  center.  The  northern  zone  inchjfles  the  principal  minea 
j  of  both  Spain  and  Portugal,  while  thf  lending  mines  of  the  southeni  zone  are 
^fc  the  Thar^is,  Castillo  del  Duitron,  Lagunazo  and  Lm?  Herreria^.  All  of  thestj 
^H  x*3nes  present  the  same  general  characterLstics,  having  lentirulnr  niitsses  of 
^H  orv  that  parallel  the  layers  of  slate  and  the  strike  of  the  veins  in  the  porj>hyr>', 
^*  The  ore  bodies  are  of  var\'ing  size,  sometimes  of  immensf^  dbnensioiis,  the 
Uifest  reaching  a  length  of  nearly  4,1X10  feet  and  an  extreme  width  of  500 
1^  feet.  These  lenses  are  usually  found  at  the  junction  of  slate  and  porphyry^ 
^M  T1t«  d&tes  are  of  the  Paleozoic  group  and  probably  of  the  lower  Carbonif- 
~  ercMtt  sy»t<?m-  Their  strike  ia  northwesterly,  and  dip  to  the  north.  These 
ilitcs  arc  of  a  yellowish  tinge  at  surface,  w^here  weathered,  but  bluish  at  a 
littb  d«pth.  The  slates  have  been  intruded  by  porphyry' ,  syenit-c  and  dia- 
b«8e,  the  porphyries  occurring  tn  a  BUccession  of  parallel  lenses  with  the 
•«ae  strike  aa  the  slates.  The  ore  bodies  are  also  parallel  with  the  alatea 
■wl  porphyries,  and  may  be  considered  true  contact  veins. 

The  ore  bodies,  below  the  shallow  alteration  asone  at  surface,  are  formed 
^  m  intimate  mixture  of  chalcopyrite  and  pyrite»  giving  a  disseminated 
*^|Jhi(lc  ore  of  copper  averaging  3  to  4  per  cent.  OK*t^d,  though  considerable 
ortijf  higher  grade  is  encountered-  The  ores  are  slightly  argentiferous  and 
•*»rtffirous,  and  under  the  highly  perfected  processes  of  extraction  now  em- 
Pwy«?<i,  the  values  of  the  preeiuus  metals  are  quite  closel}^  extracted,  and 
^^  u  ia  their  percentage  this  saving  amounts  in  the  aggregate  to  large 
"^Jft*,  owing  to  the  immense  tonnage  of  ore  treated  annuidly.  A  strong 
tendcuc\'  is  noticed  in  the  lower  levels  opened  iu  these  immense  lenses  toward 
*^*^t'^*yi8i'd  dimenaions  and  lessened  values. 

References  to  the  interesting  metal  hi  rgteal  processes  employed  in  the 
■twpaiio-Portuguese  mines  will  b<-  found  in  the  chapter  on  metallurgy',  and 
^t'  detailed  referenda  to  the  geologTr^  of  the  \'arioue  important  mines  will 
^foiind  in  the  descriptions  rf  t!ie  principal  mines  of  Spain  and  Portugal, 
Tlie  first  copper  mining  in  thr  Iberian  peninsula  was  done,  in  all  likeli- 
"^.  by  the  Phtenicians,  some  3,01K>  years  ago,  and  w:is  continued  by  the 
^ •Ihiigiiiiana.  The  Homans  succeeded  to  the  dominion  of  the  peninsula, 
^^ext^-nsive  traces  of  their  work  are  yet  to  be  found  In  the  Sierra  Morena, 


144  THE  COPPER  HANDBOOK. 

Mine  timbers,  which  in  all  likelihood  were  put  in  by  Roman  workmen  neariy 
or  quite  two  thousand  years  ago,  are  still  in  place,  effectually  protected 
from  the  gnawing  tooth  of  time  by  the  preservative  action  of  the  copper 
sulphate  with  which  the  mine  waters  are  liberaUy  chaiged.  The  modem 
era  of  Spanish  copper  production  dates  from  1860,  when  the  Tharsis  mine— 
the  Tharsish  of  the  ancients — ^was  reopened.  The  Rio  Tinto  was  reopened . 
as  recently  as  1876. 

SWEDEN.  Copper  has  been  mined  in  Sweden  for  more  than  600  years, 
from  the  famous  mines  of  Falun.  The  ore  atjthis  point  is  chalcopyriteroc- 
cuiring  in  connection  with  iron  pyrites,  and  is  found  in  lenses  of  considerable 
size.  The  Storra  Kopparberg  mine,  near  Falim,  is  the  best-known  property 
of  the  district,  and  furnishes  much  of  the  copper,  some  of  the  silver  and 
most  of  the  gold  produced  in  the  kingdom.  Copper  ores  are  found  in  the 
lAns  of  Ostei^otland,  Malmohus,  Orcbro,  Vestmanlaud  and  Kopparbeig. 
There  are  mines  in  all  of  these  districts,  most  of  which  are  small 
producers  or  entirely  idle.  There  are  three  smelters  in  Sweden,  of  which 
the  most  important  is  at  Atvidaberg.  In  addition  to  the  metal  produced 
from  direct  smelting,  a  little  copper  is  produced  at  Helsingboig,  by 
superphosphate  works  which  extract  the  copper  from  the  cupriferous 
iron  pyrites  residues,  producing  about  120  tons  of  cement  copper  annually. 
About  550  tons  of  blister  copper  is  turned  out  from  the  smelters  at  Atvida- 
berg, Falun  and  Kafvelstorp,  the  copper  production  of  the  kingdom  being 
insufficient  to  supply  the  domestic  demand. 

TURKEY.  Extensive  copper  deposits  exist  at  several  points  in  the 
Balkans,  on  both  the  Bulgarian  and  Turkish  eades  of  the  mountains.  The 
present  copper  production  of  Turkey  is  probably  3,000  to  4,000  metric  toM 
yearly,  of  which  amount  the  exports  are  about  2,500  tons,  but  these  figures 
are  estimates,  except  in  the  case  of  exports.  Of  exports  of  i^proxi- 
mately  2,400  metric  tons  made  in  1900,  the  mines  and  smelters  of  Aigfaaoa 
Maden  sent  about  1,400  tons,  while  about  1,000  tons  came  from  Bakir  Mideo. 
near  Diarbekir,  Asiatic  Turkey.  The  mines  at  Tokat  were  onoe  considerable 
producers,  but  have  fallen  off  latterly.  Copper  has  been  mined  and  smelted 
for  some  centuries  near  Kharput,  and  has  been  produced  to  a  considetable 
extent  by  the  mincis  of  Kalabak,  near  Mount  Ida,  from  time  immemorial, 
having  been  ancient  in  the  time  of  Strabo,  who  describes  Ihem.  The  oie*^ 
this  point  is  chalcopyritc  occurring  in  slates  and  limestones  said  to  be  of  the 
Tertiary  period. 

WALES.  The  copper  mines  of  Anglesea  were  worked  by  the  Romans* 
and  possibly  by  the  Phoenicians  before  them.  There  were  also  considendile 
mines  in  Merionethshire,  and  up  to  about  1830  Wales  was  a  conwdenibl^^ 
producer.  At  present  the  only  copper  production  is  a  score  or  two  toa^ 
produced  yearly  as  cement  copper  from  the  water  leaching  out  of  the  o\^ 
Parys  and  Mona  mines. 
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CHAPTER   XII. 

Copper  Deposits  of  Africa. 

There  are  important  developments  in  copper  mining  at  several  African 
point«,  and  it  is  probable  that  the  Dark  Continent  will  become  a  much  larger 
producer  in  the  future  than  it  ever  has  been  in  the  past.  The  deposits  and 
developments  of  this  continent  are  treated  alphabetically. 

ABYSSINIA.  The  mineral  wealth  of  Abyssinia  is  largely  a  matter  of 
conjecture,  but  it  is  certain  that  copper  exists  at  various  points.  The  Negus 
Meneliky  emperor  of  Abysnnia,  has  evidenced  progressive  tendencies  since 
the  Italian  invasion  oi  his  country  was  repulsed  and  has  encouraged  foreign 
capital.  It  has  been  stated  in  press  dispatches,  published  late  in  1902,  that 
mining  and  ndlroad  concessions  are  being  revoked,  but  the  news  has  not 
been  confirmed.  Abyssinia  is  a  moimtainous  country,  lacking  railroads  or 
good  i¥agon  roads,  and  the  development  of  copper  mines  is  apt  to  await  the 
securing  of  better  transportation  facilities. 

ALGERIA.  Chalcopyrite  and  antimonial  gray  copper  ore  (tetrahedrite) 
are  the  principal  copper  ores  of  Algeria.  The  gray  copper  found  in  Kabylia 
is  somewhat  argentiferous,  and  occurs  in  rocks  of  Jurassic  age.  The  Am 
Baibar  mine,  in  the  department  of  Constantine,  near  the  Tunisian  frontier, 
has  a  rather  remarkable  lense  of  sulphide  ore  averaging  8  to  15  per  cent,  cop- 
per, abaolutely  isolated  and  enclosed  in  Ligurian  schists.  The  copper  is 
aasociated  wiUi  galena  and  zinc  blende.  Along  the  Mediterranean  coast,  in 
tbe  dqMutment  of  Constantine,  there  are  a  number  of  small  veins,  of  no  great 
depth,  carrying  sulphide  ores,  in  a  gangue  of  quartz.  There  are  several 
imiies  of  antimonial  ores  carrying  more  or  less  silver  in  the  department  of 
Alger,  but  none  <^  tbem  are  worked  at  present. 

A1I60LA.  The  existence  of  sulphide  and  carbonate  ores,  in  considerable 
abundance,  is  reported  from  various  points  in  Angola,  but,  so  far  as  known, 
iKme  of  them  have  been  opened,  and  no  attempts  at  development  are  con- 
templated at  present. 

ASHAlfTL  The  occurrence  of  native  copper,  apparently  in  dendritic 
fcnng,  in  the  country  several  days'  journey  back  from  the  Ivory  Coast  of 
Ashsati,  is  reported  to  me  by  Bfr.  John  Nolan,  of  Sekondi,  Ashanti,  who  is 
in  charge  of  diamond  drill  explorations  for  gold,  conducted  by  sundiy  Eng« 
^  corporations. 

BA8UT0LAHD.  According  to  Sir  Godfrey  Lagden  there  are  indications 
of  copper,  tin  and  iron  in  Basutoland. 
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CAPE  COLONY.  The  copper  production  of  Cope  Colony  comes  ex- 
clusively from  Namaqualand,  on  the  west  coast,  the  productive  area  lying 
in  Little  Namaqualand,  about  90  miles  from  the  Atlantic.  All  copper  ore 
shipments  are  made  through  Port  NoUoth,  which  ranks  fourth  in  exports 
in  this  colony.  There  arc  two  lai^e  companies  o|)erating  in  this  district, 
and  the  first  production  was  secured  in  1862,  since  which  time  copper  has 
been  exported  to  the  value  of  nearly  $60,000,000. 

The  ore  is  chiefly  chalcopyrite,  returning  an  average  of  17  to  19  per 
cent,  in  smelting,  these  figures  making  it  evident  that  considerable  care  is 
exercised  in  selection.  The  country  rock  is  granitic,  and  the  ore  occurs 
in  lenses,  often  of  great  size.  The  largest  mine  is  the  Ookiep,  which  is  partly 
exhausted.  Little  Namaqualand  has  apparently  been  a  decadent  district 
for  some  years,  but  recent  explorations  have  shown  promising  deposits  for 
future  exploitation.  It  is  now  purposed  building  a  new  railroad,  which 
should  prove  a  considerable  stimulus  to  the  development  of  new  mines. 

CONGO  FREE  STATE.  The  existence  of  copper  ore  deposits,  some 
of  which  are  apparently  of  workable  size  and  richness,  has  been  known  for 
years,  but  no  mining  worthy  of  the  name  has  ever  been  done.  The  natives 
of  the  upper  Congo  dig  a  little  iron  and  copper  ore  and  smelt  them  with 
charcoal  in  pits,  for  the  making  of  weapons  and  utensils.  At  Katanga 
there  are  several  workable  deposits,  the  ore  occurring  as  Senses  in  schistose 
sandstones.  At  Mboko-Songo  a  few  small  mines  have  been  opened  in  lime- 
stone. Ore  has  also  been  found  in  Yambingo,  at  Manyanga,  and  near  the 
western  shore  of  Lake  Albert  Nyanza. 

FRENCH  CONGO.  Copper  ore  exists  at  several  points  in  this  colony 
and  at  least  one  mine  is  now  in  process  of  development,  in  the  vicinity  of 
Brazzaville. 

GERMAN  EAST  AFRICA.  The  existence  of  copper  in>  this  protectorate 
has  been  reported,  from  time  to  time,  but,  so  far  as  can  be  ascertained,- no 
efforts  have  ever  been  made  to  develop  regular  mines  on  ady  of  the  deposits 
located. 

GERMAN  SOUTHWEST  AFRICA.  Copper  ore  has  been  found  in  thisK. 
protectorate  between  the  Swakab  and  Knisib  rivers,  and  a  mine  is  beingg 
developed  at  Windhoek  by  the  Damaraland  Copper  Syndicate,  Ltd. 

GERMAN  WEST  AFRICA.  It  is  reported  to  the  German  Colonial 
office  that  ores  of  copper,  gold,  silver  and  lead  have  been  found  in  abundance 
at  a  spot  about  400  miles  inland  from  Walfisch  Bay. 

GOLD  COAST  OF  AFRICA.  The  ores  of  a  variety  of  valuable  metals, 
including  those  of  copper,  have  bcM*n  found  at  various  pointa  in  the  interior 
of  the  Gold  Coast  of  West  Africa,  but  no  attempt  has  been  made  at  devel- 
oping copper  mines. 

MADAGASCAR.  Very  little  has  been  done  as  yet,  either  by  the  French 
government  or  private  capital,  for  the  development  of  the  copper  resourcea 
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of  the  great  African  island  of  Madagascar,  although  the  copper  measures 
already  known  would  seem  to  warrant  exploitation,  or,  at  least,  careful  gov- 
ernment inspection  by  trained  scientists.     There  are  native  mines,  worked 
in  a  crude  way  by  the  Hovas,  at  Ambataofaugehana  in  the  district  of  Am- 
bositra  and  at  Vohinana.     In  this  district  there  are  two  mountain  caps, 
between  which  arc  extensive  mica-schists  of  several  miles  in  length.     The 
ore  is  principally  malachite,  averaging  10  to  45  per  cent,  copper,  and  has 
sometimes  been  found  carrying  higher  percentages.     These  mines  are  ap- 
parently about  worked  out.     Other  native  mines  are  reported  from  the 
Betafo  country.     In  this  district  of  Imerinarive  in  the  Cercle  de  Tsiafahy 
native  copper  has  been  found.     The  metal  has  also  been  found  in  virgin 
form  in  the  district  of  Vonizongo.     The  country  about  Lake  Kinkony  in 
the  Cercle  of  Mahavavy  has  long  been  reported  rich  in  copper.     According 
to  some  rather  indefinite  reports  traces  of  copper  have  been  discovered  re- 
cently in  the  province  of  Vohemar. 

MOROCCO.  Though  only  three  hours  from  Europe,  Morocco  is  almost 
as  effectively  closed  to  civilization  as  though  it  were  in  the  center  of  the 
t>ark  Continent.  The  coimtry  is  reported  to  be  rich  in  copper,  as  well  as 
other  minerals,  but  the  sciences  of  staAstics,  geology  and  mineralogy  have 
yet  to  be  discovered  in  Morocco.  Copper  ore  is  found  not  far  from  Tangier, 
and  was  being  mined  and  smelted,  circa  1860,  near  Tarudant,  capital  of 
the  province  of  Sus.  This  seems  the  latest  authentic  information  to  be 
^  upon  the  copper  deposits  and  industry'  of  this  kingdom. 

NATAL.  Copper  ores  exist  in  this  colony,  but  little  has  been  done  in 
the  way  of  exploration  and  no  mines  have  been  developed.  The  value  of 
the  discoveries  made  is  lai^ely  a  matter  of  conjecture. 

NYASSALAND.  The  ores  of  copper,  nickel  and  zinc  have  been  discov- 
^N  in  Portuguese  Nyassaland,  but  no  attempts  at  mining  have  yet  been 
"^  m  the  case  of  the  copper  ores. 

RHODESIA.  Prospecting  for  copper  has  been  in  progress  for  several 
y^  and  while  Rhodesia  has  not  gotten  to  the  productive  stage,  there 
^  good  indications  of  payable  copper  mines  being  secured  in  the  Loma- 
P^JidijUmtali  and  Victoria  districts,  and  development  work  is  now  in  progress 
^^  all  of  these  districts,  while  copper  ores  have  also  been  found  in  the  Mel- 
8elter  district.  Several  strong  British  corporations  are  now  at  work  in  dif- 
ft^fent  parts  of  the  colony,  and  thorough  tests  of  the  value  of  Rhodesian 
topper  measures  are  quite  certain  to  be  secured. 

Much  the  most  important  and  most  extensive  development  work  is 
'inderway  in  the  Victoria  district,  where  copper  has  been  found,  apparently 
'D  Iar;ge  quantities,  near  the  Kufeke  river,  a  short  distance  north  of  the  Vic- 
toria Falls  of  the  Zambesi  river.  Thc-jc  falls  are  of  immense  height  and 
Volume,  and  are  to  be  harnessed  by  the  South  Africa  Chartered  (^oinpany, 
which  has  engaged  the  services  of  Sir  Douglass  Fox  and  Sir  Charles  Metcalf 
■■expert  electrical  engineers  for  devising  the  works,  which,  in  all  likelihood. 


I 


148  THE  COPPER  HANDBOOK. 

will  be  modeled  quite  closely  along  the  lines  of  the  inunense  electrical  power 
installation  at  Niagara  Falls.  The  plans  of  the  company  are  drawn  upon  a 
most  ambitious  scale,  and  include  the  generation  of  sufficient  power  to  oper- 
ate not  only  the  mines,  but  also  a  railroad  line  from  the  falls  to  the  mines, 
and  possibly  also  a  railroad  to  the  coal  fields  about  150  miles  distant. 

SENEGAL.  Copper  ores  occur  in  the  vicinity  of  the  Senegal  river, 
but  detaib  are  lacking. 

SUDAN.  The  only  producing  copper  mine  in  the  Anglo-Egyptian 
Sudan  is  the  Hofret-el-Nahas,  in  southwest  Kordofan,  and  this,  owing  to 
lack  of  adequate  transportation,  is  worked  solely  for  local  consumption, 
mining  and  smelting  being  upon  a  primitive  scale.  Prospecting  is  now 
being  done  in  various  parts  of  the  Sudan,  but  no  copper  has  been  found  as 
yet,  though  there  is  thought  to  be  copper  in  the  Suakin  district. 

TRANSVAAL.  Copper  ore  was  discovered  in  this  colony  near  Rusten- 
berg,  just  previous  to  the  outbreak  of  the  Anglo-Boer  war.  The  discovery 
is  said  to  possess  sufficient  merit  to  warrant  further  attention. 

UGANDA  PROTECTORATE.  Copper  is  vaguely  reported  from 
Uganda,  somewhere  between  Lake  Victoria  Nyanza  and  the  Nile,  but  pre- 
cise information  as  to  these  discoveries  seems  lacking. 

ZULULAND.  Sulphide  and  silicate  ores  of  copper  have  been  discov- 
ered near  the  Insuzi  and  Umhlatuzi  rivers,  in  the  Nkandhla  district  of  Zulu- 
land.  Apparently  no  attempts  have  been  made  to  prove  the  possible 
value  of  these  ore  bodies,  which  are  some  distance  from  transportation  lines. 
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CHAPTER    XIII, 

Copper  Deposits  ok  Asia. 

As  in  the  prt?ceding  chaptera,  the  copper  deposits  of  Asia  are  treated 

afphabeiic&liy,  by  countries. 

AFGHAlflSTAK,  The  northern  part  of  this  eotintry  is  said  by  travielerB 
and  nativea  to  be  rich  in  copper,  Owing  to  the  peculiar  political  position 
«f  the  country",  which  is  a  buffer  state  Iw't  ween  British  and  Russian  possessions, 
tDdusirial  progress  tne^ts  with  diBcouraging  obstacles.  The  development 
of  modem  copper  mines  demands  railroads,  and  it  is  not  probable  that  Great 
Britain  would  look  with  favoring  eyes  on  railroad  conatniction^  as  such 
lines  would  afford  an  advantage  to  Ftussia  in  case  the  latter  country  desired 
to  invade  India.  The  Russians^  howeverj  are  pushing  a  transcontinental 
railway  in  the  direction  of  nortbem  Afghanistan^  and  this  may  lead,  when 
completed,  to  the  development  of  mineral  resources  now  latent. 

AHHAM.  There  are  deposits  of  copper  ore  in  the  province  of  Quang* 
Kam,  AnnaiDi  but  detailed  information  as  to  the  cliaracter  and  extent  of 
the  ores  has  not  been  secured  for  the  pre^nt  issue  of  this  work. 

ARABIA.  There  are  deposits  of  copper  ore  near  the  shores  of  the  Red 
Sea  in  Arabia  Pctrea,  and  a  number  of  old  mines  are  found  on  t  he  slopes  of 
Mi*  Sinai.  These  mines,  which  yield  turquoist^s  as  well  as  orf\  wem  e\'i- 
dently  never  rich  m  metal.  It  is  probable  that  they  were  the  first  coppiT 
mines  ever  opened,  and  the  date  of  the  first  mining  is  probably  as  rt^inote 
as  5000  B.  C.  The  mines  were  the  property  of  various  nations,  from  time  to 
time,  and  were  the  cause  of  various  wars  between  the  races  coveting  them^ 
but  were  held  mainly  by  the  Egj'ptians*  It  ia  probable  that  after  being 
worked  for  more  than  three  thousand  years  they  were  finally  abandoned 
before  Moaes  led  the  children  of  Isnie  I  out  of  Egypt.  The  scepter  of  Pepi  I, 
ft  Phftnoh  of  the  SLxth  dynasty,  now  preserved  in  the  British  Museum,  is 
made  of  pure  copper,  and  probably  came  from  the  mines  of  Mt.  Sinai.  The 
ctfie  is  chyreoeoUa  in  porphyry,  and  the  ruined  furnaces  and  slag  piles  found 
t^AT  the  old  adits,  still  open,  show  that  the  ore  was  smelted  at  the  mines. 
Anal^^GS  of  the  slags  do  not  show  the  use  of  fluxes  in  the  reduction  of  the  oroa. 

CHIFA.  Copper  is  of  quite  general  occurrenee  in  Cliina,  but  owing 
to  the  lack  of  authentic  records  accessible  to  investigators  from  countries 
of  better  industrial  development,  details  regarding  many  of  the  provinces 
we  lickiDg*      Copper  mines  have  be>en  worked  for  m»ny  centuries  undef 
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the  most  primitive  methods  of  mining  and  smelting.  The  production  of 
the  empire  is  estimated  at  five  million  pounds  annually,  all  of  which  is  con- 
sumed in  China. 

Among  the  more  important  properties  are  those  of  the  province  of 
Yun-Nan,  in  southern  China,  where  sulphide  veins  occur  in  limestone  and 
sandstone  strata  near  intrusive  igneous  rocks.  The  ore  is  both  auriferous 
and  argentiferous.  Native  metal  is  also  found  sparingly,  in  grains  and  small 
masses.  The  principal  production  of  the  empire  is  from  this  province,  esti- 
mated at  about  3,000,000  pounds  yearly,  of  which  upwards  of  2,000,000 
pounds  are  exported  to  other  provinces.  Kwei-Chau,  also  in  southern 
China,  produces  a  limited  amount  of  copper,  from  ore  bodies  resembling 
those  of  Yun-Nan.  There  are  also  a  few  mines  operated  in  primitive  man- 
ner, with  small  production,  at  San-Kia-Tschang  in  the  proviace  of  Ho-Nan, 
and  a  little  mining  is  done  in  the*  province  of  Ssse-Chuan. 

The  most  modem  copper  mines  and  smelters  are  in  Manchuria,  and  a  new 
and  well-equipped  reduction  plant  has  recently  been  completed  at  Kaya. 
With  the  industrial  awakening  of  China,  certain  to  come  during  the  fifBt 
quarter  of  the  present  century,  the  mineral  resources  of  this  vast  empire 
will  receive  adequate  attention,  and  while  the  immediate  future  holds  out 
no  promise  of  great  mines,  these  will  come  in  time. 

COCHIN-CHINA.  The  existence  of  copper  deposits,  apparently  ot 
importance,  is  known  in  Cochin-Chiua,  but  no  mines  are  worked. 

INDIA.     Before  the  beginning  of  authenitc  history  copper  was  mine^[^ 
and  smelted  in  India,  the  production  being  secured  along  the  simplest  po^^ 
sible  lines  of  digging  and  reduction.     India  was  a  considerable  producer  c»f 
the  metal  during  the  middle  ages,  and  up  to  the  beginning  of  the  Nineteent^h 
century,  after  which  the  output  fell  off  slowly.     During  the  Eighteentli 
century  India  shipped  large  quantities  of  copper  to  Europe,  but  the  cunent 
was   reversed  later.      The  last  active  copper  mining  upon'  a  considerable 
scale  was  done  at  Baragunda,  from  1887  to  1891,  but  the  chalcopyrite  ore 
returned  only  1  to  3  per  cent,  copper,  and  this  was  insufficient  to  permit  a 
profit.     A  few  tons  of  copper  ore  are  still  mined  every  year,  and  there  are 
ore  measures  that  will  doubtless  receive  attention  at  some  future  time. 

JAPAN.  According  to  carefully-kept  Japanese  annals,  copper  was  dis- 
covered about  the  beginning  of  the  Eighth  century.  Mining  and  smeltiog 
were  of  the  most  primitive  sort,  the  ore  being  reduced  in  clay  pits,  with 
charcoal  for  fuel.  The  first  exports,  other  than  to  China,  were  made  iu 
the  Seventeenth  century,  when  Holland  had  a  monopoly  of  Japanese  tradci 
and  copper  was  exported  annually  to  the  extent  of  700  to  1,200  tons  fof 
many  years. 

After  the  opening  of  Japanese  ports  by  Commodore  Perry,  In  1854,  the 
Japanese  were  quick  to  realize  the  advantages  of  foreign  technics  and  trtiB" 
ing.  All  branches  of  industry  have  been  revolutionized  in  the  piust  fifty 
years,  and  in  no  trade  has  greater  progress  been  made  than  in  the  nuniog 
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azkd  smelting  of  copper.  Modem  hoists  and  pumps,  air  compressors  and 
power-drills,  high  explosives  and  other  latest  aids  to  mining  have  been  ap- 
plied, and  Japan  now  has  several  strictly  modem  smelters.  It  must  not 
be  inferred  that  all  Japanese  copper  mines  are  well  equipped  and  operated 
in  full  accordance  i^ith  the  latest  practice,  for  many  of  the  mines  are  but 
little  improved  from  the  methods  in  vogue  two  hundred  years  ago,  but  the 
bulk  of  the  production  is  secured  under  advantageous  conditions,  with  ex- 
cellent machinery,  and  under  the  direction  of  highly-trained  engineers  and 
metallurgists.  Japanese  mining  men  visit  all  of  the  im|>ortant  copper-pro-^ 
ducing  fields  of  the  world,  and  their  practice  ranks  deser\'edly  high. 

Japanese  copper  ores  are  almost  exclusively  sulphides,  and  there  are 
mines  in  nearly  every  province,  though  half  of  the  300  copper  mines  of  the 
empire  are  idle,  and  there  are  but  fifty  mines  or  so  that  make  fifty  tons  or 
more  of  refined  metal  yearly,  while  the  bulk  of  the  Japanese  production  comes 
from  two  groups  of  mines,  the  Ashio  and  the  Besshi.  Most  of  the  copper 
ores  carry  silver,  usually  in  quantities  of  commercial  importance,  while  sev- 
eral mines  have  gold-copper  ores,  the  gold  \;alues  mnning  as  high  as  five 
ounces  per  ton  in  the  selected  ores  of  one  mine.  A  little  native  copper  is 
also  found,  as  well  as  oxidized  ores  in  limited  quantities. 

According  to  the  latest  available  official  figures,  of  date  Jan.  1,  1900, 
the  area  covered  by  Japanese  copper  mines  is  64,618,045  tsubo,  a  tsubo 
equalling  36  square  feet,  and  mines  covering  29,114,697  tsubo,  or  a 
little  mbre  than  half  the  total  area,  were  in  operation.  In  addition,  there 
-were  several  mines  of  compound  metals,  from  which  a  limited  amount 
of  copper  was  secured  as  a  by-product. 

The  production  of  refined  copper  increased  from  33,180,250  kin  in  1894  to 
-40,459,709  kin  in  1899,  a  kin  being  nearly  equal  to  1 H  pounds  avordupois. 
The  most  prominent  figures  in  the  Japanese  copper  industry  are  Messrs. 
lehibei  Furukawa  of  Tokyo,  owner  of  the  Ashio  group,  and  Kichizayemon 
Sumitomo  of  Osaka,  proprietor  of  the  Besshi  mines.  Both  have  done  much 
to  modemize  copper  production  in  Japan,  and  to  them  their  country  owes 
a  debt  of  gratitude  for  the  breadth  of  view  that  led  them,  though  gentle- 
men of  the  old  school,  to  adopt  the  most  modem  improvements  in  their 
works,  thus  setting  an  example  of  great  value  as  w-ell  as  providing  one  of 
the  most  valuable  exports  of  the  empire. 

KOREA.  Copper  ores  are  said  to  abound  in  this  hermit  kingdom,  but 
details  are  scanty.  A  start  has'  been  made  at  gold  mining  with  modem  ma- 
chinery and  methods,  and  something  will  doubtless  be  done  later  with  some 
of  the  more  promising  deposits  of  copper. 

PERSIA.  This  country  has  long  been  known  to  be  rich  in  copper,  and 
there  are  mines,  so  called,  in  nearly  every  province,  many  of  them  very  old. 
The  methods  of  mining  and  smelting  are  of  the  cnidest,  and  the  production 
is  necessarily  small,  being  merely  sufficient  for  the  limited  demands  of  the 
•ountry  itself.     Until  there  are  better  railroad  communications  and  foreign 


^9;  Jm£i 

^mfrntL  «aa.  im-  ^suktuac  ml  mkSL  ^BOfBms  ihs  I&cs&t  v3L  be  keaid  from  the 


it  ^b«^S!3ik.  ] 

t^jvmpak,  jaut^ndaa^  tMl  jhi4  iPOB^  m^  a  ^"^^  a^BlKr  «f  capper  mining  daims 
-m"^  W:m^  m  UW  md  Wn^  cmiewwi  M%iA  m^^Ma^  ai  importJiice  has 
Uw«i  4aw!:,  Hffr  Akndiuik  dteriet  has  icuiitjd  aoae  tienlion  from  pro»- 
$^^;U^nt^  Mhd  u^nnffiik  <i#  WO  ^opptr  daiHH  kni«  bcca  Rgktncd  in  the  Kar- 
karalndk  dHiuiet.  The  vafaK  of  tfceae  ifinikii»  jodj^Bd  far  amCace  indicatioDs, 
M  Mfti  t/>  tii»r  owMderalile,  but  actual  maain^  wiD  be  leqimed  to  determiDe  the 
tnvr  ataUii  of  the  nev  fiekk. 

TOKQOTM,  TVie  an  eopper  nunes,  operated  by  natiTes  on  very  crude 
primrtplea,  in  the  prarineea  of  Soot^,  Lao^Km  and  Laokay,  and  the  ores  are 
Miii  Up  (je  of  good  grade,  although  the  productioQ  is  necesBarily  small,  owing 
Ui  UuL'k  <A  fnodem  machinery  and  methods. 

TURKE8TA9.  There  is  one  small  mine,  the  Kar^nkulski,  in  the  Tash- 
ki'tit  (Iwtrict  €ff  Turkestan,  and  there  are  other  unworked  ore  bodies,  some 
of  whi(;h  are  apparently  worthy  of  exploitation. 
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CHAPTER   XIV. 
Copper  Deposits  of  Australia  and  Oceanica. 

In  this  division  of  the  earth  the  more  important  copper  deposits  and 
mines  are  developed  in  the  commonwealth  of  Australasia,  though  there  arc 
beds  of  copper  ore  in  New  Caledonia  and  elsewhere  that  give  promise 
of  making  good  mines.  The  political  divisions  of  Australia,  Tasmania  and 
New  Zealand  are  first  treated,  after  which  references  are  made  to  the  other 
isUnds  in  alphabetical  order. 

AUSTRALIA.  The  first  copper  shipment  from  this  island  continent  was 
made  in  1843,  from  South  Australia,  thus  antendating  the  first  production 
of  Lake  Superior  mines  by  one  year.  The  ores  of  Australian  mines  are  prin- 
cipaQy  sulphides,  though  rich  carbonates  are  foimd  at  the  Blinman  mine  and 
«l«where,  while  native  copper  occurs  at  many  points.  The  copper  produc- 
^Q  of  the  commonwealth  of  Australia  comes  mainly  from  Tasmania,  New 
South  Wales  and  South  Australia  following,  with  18  or  20  per  cent,  of  the 
total  product  each,  and  Western  Australia  and  Queensland  bringing  up  the 
^^^-  More  detailed  references  to  the  various  states  of  the  commonwealth 
^  given  under  the  titles  of  each,  in  the  following  brief  articles. 

HEW  SOUTH  WALES.  The  Great  Cobar  mine  was  opened  in  1869, 
^  was  the  first  real  copper  mine  of  the  state,  though  attempts  at  copper 
^^^ijiing  were  made  as  early  as  1847.  A  considerable  number  of  copper  mines, 
^'^y  shallow  and  with  small  development,  have  been  opened  at  various 
points,  from  time  to  time.  The  Cobar  district,  in  the  western  part  of  the 
^te,  is  much  the  most  important,  and  the  Great  Cobar  mine  produces  the 
•^  of  the  copper  output.  The  country  rock  of  this  district  is  mainly  slates 
^  the  Silurian  system,  with  few  eruptive  rocks — a  rather  unusual  home 

•  'w  copper.  There  is  also  a  cupriferous  district  in  the  central  part  of  the 
****«,  where  eruptive  rocks  predominate,  and  there  are  a  number  of  scat- 
^^  mines  along  the  coast. 

QUEEKSLAIID.  This  state  was  at  one  time  a  regular  copper  producer 
•J^aimall  way,  but  the  industry  fell  upon  evil  times  when  the  price  of  copper 
^t  down  in  1889,  after  which  copper  production  and  development  were  at 

•  low  ebb  until  about  1898,  when  there  was  a  great  revival.  The  older  cop- 
|W  Selds  were  at  Peak  Downs,  Cloncurry  and  Mt.  Perr>'.  At  Peak  Downs 
Mvt  copper  was  mined  from  amygdaloid  trap,  under  conditions  greatly 
napfflbling  those  governing  in  the  Lake  Superior  copper  district.  Lack  of 
(nmsportstion  faciUtiea  caused  the  suspension  of  work.    The  Australian 
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Copper  Company  was  once  a  considerable  producer  from  the  Cloncurry  dis- 
trict, but  high  transportation  charges  caused  the  abandonment  of  that  field 
also. 

In  the  Mt.  Perry  district  there  is  considerable  activity,  several  strong 
mining  companies  being  now  at  work.  The  Queensland  railroad  affords 
good  transport,  and  there  are  smelters  at  the  mines.  The  country  rock  is* 
granite,  and  the  veins  are  mmeralizcd  only  for  a  portion  of  their  width,  the 
rich  zones  of  mineralization  rarely  averaging  a  foot  in  width.  Ore  values 
have  disappeared  with  depth  in  some  cases,  but  in  one  instance  remain  un- 
impaired to  a  depth  of  800  feet.  The  ores  are  highly  silicious,  but  it  is  pur- 
posed using  the  auriferous  and  argentiferous  gossan  for  a  flux,  which 
should  kill  two  birds  with  one  stone. 

The  Chillagoe  district  of  the  Herberton  field  has  ores  in  carboniferous 
limestone,  the  geological  conditions  being  comparable  with  those  of  certain 
Arizona  districts.  The  existence  of  ore  deposits  without  regular  walls, 
forming  a  stockwerk,  is  a  typical  feature  of  this  district.  Development  has 
been  hampered  by  lack  of  adequate  transportation  facilities,  but  this  ^ill 
be  remedied  by  the  completion  of  the  Chillagoe  railroad,  an  ambitious  under- 
taking designed  to  aid  in  the  development  of  the  mineral  wealth  of  a  large 
part  of  Queensland  hitherto  inaccessible.  A  big  water  power  at  Barron 
Falls  is  available  for  use  at  the  Chillagoe  mines. 

There  is  also  considerable  activity  in  the  Mt.  Garnet  district,  though 
something  of  a  chill  has  been  caused  by  the  drop  in  the  price  of  copper  in. 
1901.  A  number  of  small  mines  have  been  opened  in  the  Stanthorpe  dis— . 
trict.  These  are  said  to  be  of  promise.  Undeveloped  copper  deposits  ar^ 
also  known  to  exist  in  the  neighborhood  of  Rockhampton  and  GladstoD^, 
at  Ravenswood,  near  Card  well  and  to  the  west  of  Townsville,  also,  at  other 
points  on  the  eastern  watershed. 

SOUTH  AUSTRALIA.  The  Kapunda  mine  was  first  opened  in  1S42, 
a  decade  before  the  discovery  of  gold,  and  in  1845  the  Burra  Burra  began 
production.  Since  that  time  South  Australia  has  been  a  regular  though 
not  altogether  steady  producer  of  copper,  and  it  seems  probable  that  the 
present  annual  output  of  five  to  six  thousand  tons  is  far  less  than  this  stale 
is  capable  of  producing.  The  Moonta  was  opened  lA  1863  and  later  con* 
solidated  with  the  Wallaroo,  10  miles  distant.  This  consolidated  property 
is  now  the  chief  producer  of  South  Australia.  The  first  smelter  was  built 
at  Port  Adelaide  in  1851,  and  the  second  at  Wallaroo  ten  yeans  later. 

On  the  Yorke  Peninsula,  where  the  Wallaroo  and  Moonta  mines  arc 
opened,  the  country  rock  is  porphyrj',  and  the  ores  are  principally  sulphide^ 
with  oxidized  ores,  including  a  considerable  percentage  of  atacamite,  in 
the  upper  parts.  A  barren  zone  of  50  to  125  feet  lies  between  the  oxidiiwi 
ores  and  the  unaltered  sulphides,  though  the  veins  continue  regulariy,  but 
are  filled  with  gangue  rock  only. 

In  the  Kapunda  district,  50  miles  north  of  Adelaide,  where  the  M 
mining  was  done  60  years  ago,  the  ores  are  oxides  and  carbonates,  with  vM 
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native  copper.  In  the  Burra  Burra  district,  about  100  milci^  northeast 
of  Adelaide,  the  country  rock  is  limestone  and  shale,  with  very  irregular 
deposits  of  rich  altered  ores,  more  regularity  in  vein  formation  being  noted 
at  considerable  depth.  Many  mines  have  been  opened  in  South  Australia 
during  the  past  60  years,  but  only  a  few  of  them  have  been  developed  in 
more  than  the  most  rudimentary  manner. 

VICTORIA.  The  existence  of  copper  deposits  at  various  points  in 
Mctoria  has  long  been  a  matter  of  conunon  knowledge,  but  for  some  rea<4on 
no  serious  mining  has  been  done.  The  most  notable  field  is  in  the  Beech- 
worth  district,  where  outcroppings  of  copper  ore  have  been  found  at  a  num- 
ber of  points  in  an  area  of  about  fifty  square  miles. 

WESTERN  AUSTRALIA.  This  state  is  noted  for  its  large  and  pro- 
fitable gold  mines,  but  copper  mining  is  not  in  a  very  advanced  stage,  although 
the  first  mine  was  opened  as  long  ago  as  1855.  The  total  production  to  date 
is  slightly  under  15,000  tons,  and  the  current  rate  of  production  is  less  than 
1,000  tons  per  year.  ITie  principal  development  is  in  the  Mt.  Malcolm 
district,  where  the  ore  is  matted  in  water-jacket  furnaces  at  the  mines.  In 
other  districts  the  ore  is  hand-dressed  for  shipment  to  distant  smelters,  and 
of  course  only  the  richer  altered  ores  can  pay  for  hand-work  and  high  carriage 
charges. 

Other  principal  cupriferous  districts  of  Western  Australia  are  the  West 
Pilbarra,  Murchison,  Northampton,  Mt.  Margaret,  Phillips  River,  Ashburton 
and  Champion  Bay.     In  the  West  Pilbarra  district  the  country  rock  is  a 
Rrhistoee  slate,  the  copper  occurring  in  a  compact  intrusive  rock  of  igneous 
origin.    The  ore,  chiefly  carbonates  and  oxides  of  high  grade,  is  secured 
by  quarr^'ing.     In  the  Northampton  district,  the  cupriferous  belt  is  said 
to  reach  /rom  the  Irwin  river  on  the  south  to  the  Murchison  river  on  the 
north,  and  to  carry  rich  copper  carbonates,  as  well  as  lead  ores.     The  Ash- 
burton is  a  new  district,  in  which  a  number  of  leases  have  been  granted,  but 
devolopment  work  is  so  slight  that  little  seems  known  beyond  the  assured 
existence  of  copper  ore.     The  Phillips  River  district  carries  silicious  gold 
ores,  and  ferruginous  copper  ores,  the  latter    apparently  in  considerable 
quantities.     The  ores  are  mainly  malachite  and  chalcocite,  and  are  of  high 
Value,  average  assays  running  31.48  per  cent,  copper,  2.16  oz.  silver,  and 
0.15  02.  gold  per  ton.     Taken  all  in  all,  it  may  be  said  that  while  Western  Aus- 
tralia has  been  but  scratched  for  copper,  the  results  indicate  the  existence 
^"^  several  districts  of  distinctly  above  the  average  promise.     The  drawbacks 
^f^  scant  water  supply  and  lack  of  railroads,  but  these  can  be  overconic  by 
» judicious  combination  of  capital,  time  and  skill. 

TASMANIA.  The  copper  mining  industry  of  this  island  has  had  a  rapid 
RTowth.  The  Mt.  Lyell  mine  begun  production  in  1896,  and  a  large  number 
of  new  mines  were  projected  in  the  immediate  vicinity.  The  promoters  of 
tW  properties  displayed  a  most  lamentable  paucity  of  imagination,  or  else 
*  strong  desire  to  profit  by  the  name  of  the  first  successful  mine  of  the  dis- 
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f  <kgn«,  il  feflsl  in 
kTwmmmm^wmA  s  fimiled  amount  of  chal- 
^'fitr.mlh  a  little  bor- 
8Ul|>lude«»  in  enoi 
and  quirtBie,  tlv  coonlij  nxk  being  n  nii* 
The   pmeipnl  miiieB  are   tike   Mt,  Ljell  Mud  Xorth    Mt.    Lyell 
Iwa^  pwjpcftieg  UmU  slioiikl  be  ooe,  as  enrh  k  tl]l^  natural  complement  of  the 
o4.ber«  and  botil  could  be  best  worked  as  one,  the  Mt.  Lyell  ore  being  low 
Heopperbitt  Heb  in  aulphiir,  while  tiie  North  Mt.  Lyell  ores  are  of  high  grade 
biil  Bfy  adapted  lor  aoielting  without  a  flux  oi  just  the  sort  found  in  the 
ebatcopyntr  of  tbe  Ml*  L^ell.   Tbe  Mt.  Lyell  Blocks  is  notable  for  its  present 
attempt  to  devdope  a  native  copper  mine,  tbe  prospects  of  which  are  said 
to  lie  good^ 

The  Tasnsanian  ec^jper  fields  nrt  atnoof  the  most  important  opened 
within  tbe  two  past  decade*  uid  give  promise  of  large  production  in  t  he  fut- 
ure. So  far  development  is  eonfioed  almost  exclusively  to  the  Mt.  Lyell 
district,  but  a  little  exploring  is  being  done  in  the  Mt.  Jukes  and  Dan^in 
fields.  Tasmanian  production  (exports  only)  was  11,221  tons  of  ore  and 
9,081  tons  of  blister  copper  running  better  than  99  per  cent,  in  the  year  1901. 

NEW  ZEALAIID.  Copper  mines  were  opened  and  worked  on  Great 
Barrier  Island  and  on  Kawau  Island,  New  Zealand,  circa  1865,  but  the  mine* 
were  closed  when  tbe  price  of  eopper  felL  There  has  recently  been  sooifiil 
talk  of  reopening  the  Kawau  Island  mine.  A  mine  was  also  opened  at  Nelson, 
circa  1880,  on  a  sulphide  ore  vein,  by  Melbourne  people.  This  mine  liad 
a  smeher,  and  it  has  recently  been  proposed  to  reop*'n  the  property.  Ore 
has  also  bet-n  finind  at  Omaunu,  Whangaro  county.  A  little  copper  ore 
is  dug  and  exported  every  year,  the  production  amounting  to  but  12  tons 
of  ore  in  19CM), 


m 


BORNEO.     Tlte  existence  of  copper,  gold,  coal  and  other  minerals 
been  noted  in  the  iiortheni  part  of  tht*  island  of  Borneo. 


JAVA.  This  islfind  la  the  source  of  a  small  annual  supply  of  copper,  obtain 
cd  undtr  the  most  unitjuc  conditions.  In  the  Gunong  Keiideng  district  there 
art*  springs  containinpr  icMiid^s  in  solution,  and  from  these  thermal  waters 
crude  iodidi*  of  cfippr  r  is  secured  by  evaporation,  the  pRxlurtion  amount- 
\n^  to  2,346  kiiopranis  in  1S99.  It  is  prohuijle  that  depusit.s  of  copper  ore 
exist  in  tlu'  indTK^r  of  the  island,  but  dcfHiite  data  is  lacking  on  this  fK»int, 

NEW  CALEDOIIIA.  Copper  has  been  mined  lo  some  extent  in  the 
Tifjrlhriii  |iiirt  t.f  I  his  inland,  tin"  ore  tH'eurnrij?  a.^  ehal  copy  rite  in  Icntieular 
nuwHi'H  in  talcosi"  ajiil  ehloritir  schists,  these  being  snid  to  contain  an  average 
of  1(1  per  rfut,  copper  Silver  m  found  in  aaMoriation  with  the  copp<^r  in  moat 
cam'N,  HUd  New  Caledonia  is,  next  to  Canada,  the  most  important  source 
of  nicki'l  Huppiy  at  the  prc»ent  time. 
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SOLOMOn  ISLANDS.     Copper  ore  has  been  found  in  the  British  Pro- 
tectorate of  the  Solomon  Islands,  but  details  are  lacking. 

PHILIPPINES.  Copper  has  been  mined  and  smelted  in  a  crude  way  in 
these  islands  since  the  Eighteenth  century.  In  a  typical  native  reduction 
plant  the  ore,  after  being  hand-mined,  is  cobbed  to  medium  size,  then  broken 
to  small  lumps  on  anvils,  after  which  it  is  reduced  to  still  finer  size  by  pass- 
ing through  trains  of  rolls,  usually  of  iron,  but  sometimes  of  stone.  The 
ore  is  then  smelted  in  crude  furnaces  and  brought  to  metallic  form  by  suc- 
cessive manipulations.  Naturally,  the  production  is  small,  and  is  all  taken 
for  domestic  uses.  There  are  no  figures  of  output  available.  There  arc 
copper  and  gold  mines  at  Mancayan  and  Suyoc,  province  of  Lepanto,  Island 
of  Luxon,  also  at  other  points  on  this  island,  the  copper  ores  of  Luzon  being 
auriferous  as  a  rule.  There  are  also  deposits  of  copper  ore,  Trom  which  a 
little  metal  is  extracted  occasionally,  in  the  islands  of  Benguet,  Negros, 
Panay  and  Mindanao,  and  also,  it  is  believed,  in  the  little-known  island  of 
Sulu. 
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CHAPTER   XV. 

Copper  Mines  of  the  World. 

As  in  the  two  preceding  annual  editions  of  this  work,  the  detailed  de- 
scriptions of«  copper  mines  and  companies,  given  in  this  chapter,  are  printed 
in  alphabetical  order,  regardless  of  location.    This  plan  has  some  obvious 
disadvantages,  but,  upon  the  whole,  is  found  the  best  of  any  tried  or  sug- 
gested, as  it  renders  the  work  fully  self-indexing.     In  actual  practice  the 
plan  is  not  so  easy  to  enforce  as  mi^ht  be  assumed,  owing  to  the  large  number  of 
duplicate  names,  and  for  various  other  reasons.    In  the  case  of  the  Copper 
Kings  it  was  found  necessary,  in  order  not  to  confuse  the  reader  beyond  hope 
of  recovery,  to  file  in  geographical  alphabetical  order.     The' definite  articles 
have  been  omitted  from  all  titles  in  English  and  German,  but  could  not 
well  be  omitted  from  Spanish  and  French  titles.    In  cases  where  the  Spanish 
or  French  articles  are  used,  the  description  has  been  filed  upon  the  name 
of  the  mine  rather  than  the  article,  but  in  the  case  of  American  oi  Englisb. 
c(9mpanies  having  Spanish  titles  the  filing  has  been  done  upon  the  artid&^ 
whether  La,  Las,  Los  or  El.     The  plan  of  indexing  followed  may  strike  tk^ 
reader  as  cumbersome  and  awkward,  but  the  difficulties  encountered  in 
dealing  with  titles  in  a  dozen  different  languages,  each  with  its  own  indi- 
vidual idoms,  have  been  by  no  means  inconsiderable. 

AAMDAL  COPPER  MINES  SYNDICATE,  LTD.  NORWAY. 

Property,  the  Aamdal  mine,  at  Mo,  Bratsbergamt,  Norway,  sokl  to 
Tharsis  Sulphur  &  Ck)pper  Co.,  Ltd. 
ABBEY  MINING  CO.  NEW  MEZIOO. 

Oflice:  812  Park  Bldg.,  Pittsburg,  Pa.  Mine  office:  Socorro,  Socoito 
Co.,  N.  M.  Organized  December,  1901,  under  laws  of  New  Mexico,  with 
capitalization  $1,000,000,  shares  $1  par.  Nelson  Weddle,  Jr.,  president; 
Earl  A.  Wheeler,  vice-president;  H.  A.  Spangler,  treasurer;  F.  S.  Tewksbuiy, 
recording  secretary ;  J.  F.  Hinckley,  financial  secretary;  Nathan  Hall,  genenil 
manager.  Lands,  39  claims,  area  780  acres,  in  five  groups.  The  origioal 
group  of  12  claims,  known  as  the  Abbey,  is  22  miles  north  of  Magdai«nt> 
Socorro  county,  showing  two  parallel  veins,  with  about  600'  of  developmefit 
work,  now  idle  because  of  hea\'y  inflow  of  water  at  depth  of  100',  cairyiss 
ores  assaying  up  to  40%  copper  and  80  oz.  silver  per  ton.  The  Washingtoii 
group  of  7  claims,  10  miles  west  of  Upham,  has  a  165'  shaft.  The  Lead  group 
of  3  claims  shows  silver-lead  ores.    The  Manganese  group,  near  Rincoo, 
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ihows  high-piide  manganese  ores,  iinavailaljie  for  mininf?  until  given  rail 
C«AOectioDs  now  locking.  The  Little  Buldy  group  of  6  rluims,  in  the  Mag- 
dalena  mountains,  6  miles  from  Water  Canyon,  m  the  site  ui  the  compnny'a 
preaent  development  work,  by  a  {HKf  tunnel  on  a  vein  of  13'  to  26'  width, 
parmlleied  by  a  quartzite  dyke  of  4(K>'  to  700'  width  giving  assays  of  S3  to 
f5  gold  per  ton.  Company  is  managed  by  men  of  good  standing. 
ABBOT  CREEK  GOLD  A  COPPER  MIIflilG  CO,  NORTH  CAROLIWA. 

Office:  C4ire  of  \\,  J,  Brent,  Portsmouth,  \'a.     I^ands  ar**  in  Lexington 
county,  N.  C,     M^n  shaft  8CK,  in  vein  giving  avenige  a,'*say  valuer  of  %15 
per  ton    in  coppfr   and  gold.     Has   concentrator   and    mill  with  Tremain 
stamps  and  crusher. 
ABERDEEN  COPPER  CO.  NEW  BIEXICO. 

Office :  44  New  8t.,  New  York,  N,  Y,  Mine  office;  Lordi^burg,  Grant  Co,, 
N\  M,  Capitalization,  $1,000,000^  shares  $25  par.  M.  F,  Nagle,  prt^Hidcnt; 
Frank  W,  I>aniell,  general  manager  Latids,  52  claims,  area  1,145  acre.s, 
in  the  Virginia  district,  showing  10  fissure  veins,  of  which  7,  averaging  5' 
iridth,  are  more  or  less  developed,  giving  sulphide  ore  aR**aying  7%  copper, 
10  OS.  eilver  and  |2  gold  per  ton,  with  considerable  lead  valueis,  and  are 
opened  by  8  shafts  with  about  3^0<K)'  of  underground  openings.  Has  steam 
pi»we/,  air  compressor  and  50-ton  concentrator,  A  small  .smelter  has  been 
built  on  the  company's  lands  by  the  National  Smelting  t^  Refining  r^nupany. 
R.  Horton  Batehelor,  ^ecretarj^  of  the  company  has  been  arrested  for  em- 
l»et»Iement.  Company  paid  one  dividend  of  $32,175,  which  came  from 
•ade  of  treasury  stock  and  not  from  e^rning.s.  ( )ne  J(jhn  Mapcs,  of  Shamokin, 
Pa.,  was  also  connected  with  the  property.  Property  Ls  cun;*idered  promis- 
ing if  given  proper  development,  adequate  capital  and  honest  management, 
but  company  ;seems  hiJi^elefiidy  minnL 
ACARI  COPPER  MINING  SYNDICATE,  LTD.  PERU. 

Ha<*  idle  mines  in  tlie  Acari  district  of  the  pro\'inee  of  Camaila,  Peru. 
ACCmBHTAL  MINING  &  MILLING  CO.  COLORADO. 

IG»e  office:  Granite,  Chaffee  Co,,  Colo.     C.  Tyron,  superintendent.     Ores 
earr\*  gold,  silver,  lead  and  copper.     Has  steam  jMiwer, 
ACME  GOLD  &  COPPER  MINING  CO.  COLORADO. 

Mine  office:  Gold  Hill,  Larimer  Co.,  Colo.     I^nda,  12  claims,  with  165' 
thait  and  200'  tunnel.     Has  an  8^tamp  mill. 
ADA  COPPER  MINING  CO.  MONTANA. 

Mine  office:  Basin,  Jefferson  Co.^  Mont,  Organized  1004,  untler  laws 
of  Montana.  H.  L.  Frank,  president.  Property  is  the  Ada  mine  and  sundry 
adjoining  elaima  carrying  gold,  silver  and  copper.  Employs  aljout  20  men. 
ADAKAI  MINE.  JAPAN. 

Mine  office:  Adakai-mura,  Yatauka-gori,  Izumo,  Japan.     Country  rocks 
a» Tertiary  slialeand  sandstone,  alternating.     Principal  vein  striken  N.  N.  E, 
Dm  are  bomite,  chalcopyrite  and  pyrrhotite,  accompanied  by  native  copper 
and  sphalerite,  with  clay  gouge. 
ADAMS  COPPER  CO.  WYOMING. 

Mine  ofBce:  Saratoga,  Carbon  Co.,  Wyo,     W.  S,  Adams,  superiutendd^nt. 
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ADAMS  COPPER  UNIIIG  &  REDUCTIOIT  CO.  COLORADO. 

Office:   513  Cwjper  Blk,,  Deiivt^r,  Colo.     Capitalizjitbn  $.SO<MMK*,  abai 
11  par.     Lands,  7  c-lainis,  iti  I^rimer  Co.,  Colo.     Copper  Coin  mine  has 
20(1'  shaft,  with  Hteam  plant,  showing  about  4'  of  copper  ore  assaying  $47.50 
p^^r  ton   in  value  on  the  200'  leveL     Company  is  eaid  to  be  in  good  shape 
fiiianciatly. 
ADDIE  COPPER  MIlfING  CO. 

Letter  returniHl  mu  hiinied  fnim  former  address  in  Denver 
ADELAIDE  STAR  MINES,  LTD,  ITEVADA, 

OfFices;  33,  Renfield  St.,  Glasgow,  Scotland.  Mine* office:  Golconda^ 
Humlioldt  Co.,  Nev.  P.  C^kiats,  cliaimian;  G.  Cuthbert,  secretarj^  pro  tern; 
Glasgow  1^'  Western  ExplomtUm  Cik,  Ltd.,  genend  managers ;  Otto  Stallman, 
BUperiiitendent;  J.  Farreii,  mine  superintendent.  Capital,  £3*50^000.  Lands, 
319  arre»,  including  the  Adelaide  mine  in  the  Humboldt  district^  and  tbe 
8tar  mine  in  White  Pine  county,  abo  a  170-aere  millsite.  Owns  a  12-tnile 
railroad  from  mines  to  Golt-onda.  Ores  carry  copper,  gold  and  silver.  Has 
steam  power  and  a  reduction  plant  at  Golconda  lliat  i^  said  to  have  coat 
about  S2(K),(KK).  Idle  since  1901  and  property  for  sale, 
ADIRONDACK  MINE.  MONTAK 

uHke  and  mine;  Butte,  Silver  Bow  C<3.,  Mont.  Jaa.  Murray,  owner. 
0|3eratc(l  utider  lease  by  Coimiy  &  Co.  Has  9team  power.  Main  shaft 
aliout  500'  deep. 
ADMIRAL  MINE.  WYOMING 

SuppLLscd  to  be  locate<l  iri  vicinity  of  Eneampment,  Carbon  C^,,  W3*o. 
ADMIRAL  GOLD  &  COPPER  MINING  CO.  NEW  MEXICa 

Office:  SttTling,  Kansas.  Mine  office:  Tusas,  Rio  Arriba  Co,,  N,  M. 
Organized  1900,  under  laws  of  New  Mexico,  uith  capitalization  $500,000, 
shart^s  $1  par.  C.  A.  Cooper,  president;  W.  M.  Bisbee,  secretary;  Jos.  Rat- 
liff,  superintendent.  I^ands^  5  claims,  are^  120  acres,  in  the  Bromide  dia- 
trict,  showing  3  fissure  veins  of  10'  average  width,  carr>'ing  sulphide  ores, 
and  i)j>ent'd  by  3  shafts,  deepest  1.30'.  Presumably  idle. 
ADVENTURE  CONSOLIDATED  COPPER  CO.  MICHIGAN, 

Office:  45  Broadway,  New  York.  Mine  office:  Grceland,  Ontonagon 
Co.,  Mich.  Employe  280  men.  Organissed  IS98,  under  laws  of  Michigan, 
with  capitalization  $2,500,000,  shares  $25  par;  $19  paid  in.  Transfer  agent, 
Old  Colony  Trust  Co.,  Boston ;  registrar,  American  Loon  Si  Trust  Co,,  Boston. 
Isaac.  H.  Meserve,  president;  Wm.  R.  Todd,  secretary'  and  treasurer;  W, 
A.  O.  Paul,  assistant  secretary  and  treasurer;  C.  J.  Deve^CEux,  Isaac  H.  Me- 
scne,  John  Barker,  Wm.  R,  Todd,  Jas.  L.  Bishop  j^Cnd  C.  D,  Hanchette, 
directorf*;  Samuel  Brady,  superintendent ;  Riclirtrd  ^''<<lvitig,  mining  captain; 
8,  A.  Prince,  clerk-  Allan  Eddy vean,  mill  sup*  ith*vf(.mie|rit ;  A.  H.  Sawyer, 
engineer.  ^ 

Official  returns  to  the  state  of  Michigan,  as^of  date,  Jan.  L  1904,  diip 
close  the  following  figures:  ^ 
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AtDQUot  cash  paid  in  on  capital  stiM'k. $1,800,000.1)1) 

Atuoiint  piiid  in  by  coiiveyanf^e  of  property  lo  conipany  > .  - .       25U,(MJU.OO 

EuUre  amount  invested  in  re^l  eatatc 25«),(MKIJ)0 

Amount   of  pereonal  cstaie.  ......    ...    . 152.31 1.S2 

Amount  of  unsecured  or  floating  debt 45,640. GO 

Amount  due  corporation ,  .         21,914.27 

CalU  on  capital  stock  have  been  as  follows:  $5  on  organization;  $3, 
June,  IIMJO;  $6,  June,  1*K)1;  $2,  October,  1902;  $2,  June,  1903;  $1  in  1904; 
toUil,  $19,  or  $l,9(K),<JO{).  Production  was  1,380,480  lbs.  refined  copper 
in  1904. 

Lands  include  the  old  Adventure  and  Hilton  tracts,  in  one  body  to  tlio 
rA£tward,  and  the  Knowlton  tract  lyin^  a  niilo  southwest,  with  total  area 
of  1,696,22  acres  on  the  niiiiend  l>elt,  also  a  niilMle  on  Lake  .Superior.  Tlie 
mineraJ  lands  are  located  in  Sections  35  and  30,  Town  51  North,  Itange  38 
West,  and  in  Sections  I  and  2  of  Town  5f>  Nnri  h,  Rjinge  39  \\  est.  Tlie  Toltec 
And  part  of  the  Bt4i  lie  on  the  north;  Aztw  on  the  cajst ;  Toltee  and  Mass 
on  the  south,  and  tlie  Ma^is  on  the  west  of  the  main  tract.  The  Knowlton 
tfmrt  has  the  Ma^  to  the  north  and  mist;  Flint  Steel  to  tlie  south  and  Miclii- 
f^n  to  the  west,  the  Ridge  mine  of  the  Musa  lying  between  the  two  Adventure 
tr^'ta.  The  village  of  G  reel  and  Hes  on  the  northwestern  corner  of  tlie 
Ad\*enture'8  principal  tract  and  the  \illage  of  Maple  Grove,  controlled  by 
the  rompany,  is  near  the  mine. 

Tlie  old  Advent  are  mine  was  opened  in  1S50,  along  a  line  of  old  pits  show- 
ing prehistoric  mining.  The  largest  annual  pradut  tion  was  1 1*1  t^ujs,  1 ,941  lbs. 
in  |H57,  Aftej  cloecd  hy  its  owner;*  the  old  workings  wen*  tributed  for  years, 
with  good  results,  being  notably  rich  in  silver.  The  Hihun,  or  Uhio  mine, 
was  opened  on  the  Mass  lode  in  18t}3,  but  never  was  worketi  vigorously.  The 
Knomiton  was  opened  in  lft53.  These  three  old  mines  made  974  tons.  1,173 
lb*,  of  refined  copper  previous  to  their  merging  as  the  Ad\  enture  Consolidated. 
The  present  company  began  work  Nov.  1,  bS9M,  and  has  opened  a  large 
mine  Attd  equipped  it  with  a  surface  plant  of  mridern  design  and  great  capa- 
city. The  Adventure  has  a  series  of  7  puraliel  ♦vjpper-beariiig  beds  in  a  cross- 
feetiOQ  of  about  l,2i>0'  and  these,  coupled  with  the  existence  of  Adventure 
BlufF,  a  300'  hill,  have  cause4  the  opening  of  the  Adventure  by  adits  as  wl41 
MM  ftYiafta,  The  ** South  flange,"  or  "Evergreen  Belt  "  of  ikitonagon  county 
COuiprisee  a  l>elt  of  bedded  traps,  amygdaloids  and  conglomerates,  7  of  tht.-e 
amygdaloids  carrying  copper  on  the  Adventure  tract.  These  lodes  from 
north  to  south  are  as  follows: 

(1.)  Knowlton.  This  is  the  bed  on  which  the  shafts  of  the  mine  are 
opened  and  apparently  is  the  richest,  runniJig  from  4'  to  28'  width,  with 
an  average  of  about  IQ*.  It  carries  epidote,  chUirite,  prehnite  and  the  mine- 
nds  commonly  found  associated  with  these  in  the  Keweenawan  series.  A 
cocinderable  part,  of  the  product  is  heavy  copper. 

(2*)  Merrhanta.  About  10'  wide,  underlying  the  Knowlton  bed  at  a 
dttiance  of  20^  to  65' ;  is  a  stamp  lode,  but  hsm  produced  masses  up  to  500 
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pounds  weight,  uiid  is  opened  by  crosscuts,  wilti  considerable  drifting^  but 
IS  tiot  so  good  a  bed  an  the  Knowltoii. 

(3.)  Mass.  A  continuation  of  the  same  lode  found  at  the  Ridge  mine 
of  the  Mass  Consolidated.  Averages  10'  width  and  lies  lOCK  south  of  the 
Merchants.  Carriea  no  heavy  copper  and  but  little  stamp-rock.  In  the 
BiJtciu,  to  the  t*ast,  the  Mass  lode  shows  good  rock,  as  it  aLso  does  in  the 
Knowltoii  to  the  southwest. 

(L)  Ncjfth  llutler.  Lies  nearly  UMf  south  of  the  Mass,  and  carries 
some  copper,  but  never  has  been  tested  sufRciently  to  prove  its  real  worth. 

(50  Butler^  or  Chaiupitm.  Is  the  most  vigorous  amygdaloid  in  the 
property,  mnging  12'  to  50'  in  width,  with  an  average  of  about  20',  and  lies 
nearly  2tK)'  south  of  the  North  Bntler,  Ranges  in  value  from  very  rich  to 
ab^^lutety  worthless,  currying  masses  to  a  considerable  extent,  but  in  pro- 
portion to  its  great  width  gives  but  a  small  amount  of  stamp-rock,  though 
fine  stopej*  are  opened  occiUiiunally,  and  always  has  b:en  noted  for  its  rich- 
ness in  silver  Thii^  amygakhtid  appart^jitly  has  a  felsile  base,  and  chemically 
aud  niiiicnilogically  is  unlike  the  paruUcl  strata  on  either  side.  A  large  aniouut 
of  opening  work  hxs  been  rlone  on  tliis  liKle,  and  the  present  showing  is  some- 
what encouraging.  The  Hutler  next  to  the  Knowlton  has  the  most  devel- 
opment of  any  of  the  weven  parallel  beds  of  the  mine* 

(6.)  C)gin:ia.  Lies  about  100'  south  of  the  Butler,  and  has  been  but 
little  opened  nn  the  Adventure,  Imt  shows  some  good  stamp-rock, 

^7.)  pA'ergreeiL  Lies  about  25(1'  S4>!ith  of  the  foot v\ all  of  the  Oginia, 
and  aventges  aliout  10'  width.  Ha.H  produced  considerable  copper  at  ad^ 
joining  mines.  The  K\X'i'green  has  been  tapjjjed  l»y  a  crosscut  fmm  tfafe 
sixth  level  of  No.  3  shaft,  Hhovving  encouniging  copper  gniund.  The  Ever- 
green i«  tlie  best  lode  at  the  Mass  mine,  but  has  been  given  little  attention  al 
the  Adventure, 

The  cupriferous  lodes  of  the  Evei^reen  belt  are  notoriously  bunchy, 
being  exceedingly  rich  in  spots  and  entirely  worthless  at  other  pH>intB.     The 
.strike  of  the  parallel  Imles  of  the  Adventure  is  N.  73^^  E,  on  the  main  tmrt, 
where  o[>irntioiis  are  rn>w  in  progress,  and  the  shafts  arc  sunk  at  an  angle  uf 
45^.     There  art^  4  tunnels  and  4  shafts,  latter,  except  No  I  in  the  MerchAot 
lode,  being  sunk  on  the  K  no  wit  on  hale  at  45*^,  and   numbered   from  w«l 
to  east.     No.  I  is  a  3-compartment  shaft,  7x18'  inside  of  timbers,  7ti5'  dt*p 
and  idle.     Surface  equipment  includes  a  ^lSx59'  steel  boiler-house  with  three  i 
SOO-h.  p.  Hurt  boilers;  a  59x59'  steel  engine-house  having  an  Allis<'halnier*J 
double-cone  duplex   direct-acting   hoist   with   24x60*   cylinders^  capable  i 
raising  a  12-ton  load  from  a  depth  of  5,0(KJ'  on  an  incline  of  45*^  at  a  sp 
of  2,000'  per  minute,  and  a  ^Hx55'  at  eel   compressor-house,  nith  a  CO-dfj 
Rand-C\^rli3s  air-compressor  of  high  efficiency.     No.  1  shaft-houae  and  i 
house  are  separate  huildinga,  2t>0'  apart. 

No.  2  i»  a  2-compartment  shaft  6x12'  inaide  of  tiiribets  and  was  j 
continued  at  depth  of  IfM/  and  hoist  removed. 

No.  3  is  a  3-compartment  shaft  7x18'  inside  of  timbers^  865'  deep  J 
a  42x84'  combination  steel  shaft-roekhouse  116'  high.    The  59x59'  e/ 
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t  of  wckhJ.  with  a  duplicate  of  the  hoist  at  No,  I.     This  is  the  prmeipal 
timd  of  the  tnine. 

No.  4  is  a  development  shiift  with  temptimn-  eqiiiiniieiU,  2,54My  east 
of  No,  3,  and  hiis  reached  but  slight  depth.  The  eiLsterly  sluifts  are  t^howing 
encouraging  ground.  Cro8(^cutt^  have  been  dnveu  south  from  both  shafts 
I  mid  2  to  intercept  the  parallel  lodes. 

Water  for  boilere  is  taken  from  a  stream  dammed  near  No.  1  shaft.  The 
imne  has  a  complete  electric  light  and  power  plant,  and  a  system  of  electric 
haulage  in  the  Butler  tunnel.  The  principal  mine  buildings  are  slieathed 
with  steel  And  painted,  and  the  mine  location  i^  an  exceptionally  liandsome 
one.  Protection  from  fire  is  secured  by  water  mains,  fed  from  a  reser- 
%'oir  on  Adventure  Bluff,  The  mine  is  reached  by  a  spur  of  the  Copper 
liange  Railroad. 

The  stampmill  is  at  Edgemere,  on  Lake  Superior,  put  in  commi^ion 
Sept.  22,  1902.  The  mill,  huilt  and  equipped  by  the  AUis-Chalmers  Com- 
pany, ii*  135x217',  of  ateel  on  stone  foundations  with  69x72'  boiler-house 
mnd  38x72'  punip-!iouse.  Equipment  iiR-ludes  3  Allis-Chuhncrs  Imuln,  fitted 
with  Pamall-Krause  mortare  having?  11-15*  openings  in  di^+«"har|se  screens, 
with  two  horizontal  revolving  screens  having  5-lG*  ojwiiings  for  each  he^id. 
The  stamp  pi^^tons  are  automatically  rotated.  equaUzing  wear  on  the  shoes. 
From  the  revolving  scree ri5  of  tlie  heads  the  r rushed  njck  goe«  lo  the  scparntor 
jigs,  24  for  each  head,  or  72  to  the  mill,  thence  to  lU)  hnit^her  jigs.  There 
Are  round  alime-tables,  3  Overstrom  and  3  Wiifley  concentrators  and  Hunt- 
In^^n  milla  for  the  rag^ngs.  The  rock  bins  have  a  storage  capacity  of 
4^500  tons.  Coal  is  delivered  from  trestles  to  boiler-rooms  by  jB:ravity, 
through  chutes.  The  pump  is  a  l<J,0(X>J)iM>-jE?allon  Kicdler,  drawing  its  sup- 
ply from  Lake  Superior  thrc*ugh  a  tunnel  extending  l,2tJ0'  under  the  bed  of 
tl>e  lake.  Miscellaneous  improvements  at  the  millsite  include  an  oflfice, 
smithy,  machine  shop,  dwellings,  etc.  There  is  H*  to  12'  of  clear  water  off- 
shore, pcnnitting  the  landing  of  cargoes  froni  scdwh,  in  good  weatlier. 

Mr.  Brady  took  charge  on  April  1,  I'JLM,  and  the  improvement  in  the 
prospects  of  the  mine  since  that  date  \mfi  been  little  short  of  marvelous.  In 
19<I3  the  company  lost  $80,279  on  opera tuig  expenses,  plu,s  161, Gil  expended 
for  conatruction  work.  At  tlie  close  of  lfH)4  the  prcjperty  is  nearly  or  quite 
paying  all  expenses.  High  water  mark  in  production  was  readied  in  June, 
15MKI,  with  an  output  of  155  Ions  of  mineral,  after  which  the  product  declined 
&i«uiily  until  April,  1904,  when  it  was  but  <i3  tuiw.  Under  Mr.  Brady's 
careful  and  sagacious  management  the  pmduction  hm  incrciiscd  steadily, 
reaching  120  tons  in  December,  UKJ4.  Not  only  ha*;  the  production  bet^n 
<loublecJ,  but  reserves  have  been  increa-sed  each  nnmth.  Two  heads  at  the 
mill  are  operated,  days  only.  It  is  too  early  im  yet  t«  say  that  the  Adventure 
10  out  of  the  woods,  but  its  prospects  are  fair,  whereaa  one  year  ago  tliey 
VKTcely  could  have  been  worse. 
AETHA  MIKE.  mCHIGAlf, 

Addre-ss:  care  of  W,  K,  Prudden,  f^anmng,  Mich.  In  Kcwivnavv  Co., 
Mirb.     Pfoducod  70  tons,  881  Uis.  rcfintMl  copper,  1803- ls73;  Hme  idle, 


^ 


t 


164 


THE  COPPER  handbook: 


AETNA  GOLD  &  COPPER  MINIHG  CO.  UTAH. 

iline  office:  Biiighani  Canyon^  t^alt  Lake  Co.,  Utah,     J,  K,  KaufTman^ 
superintendent.     Has  auriferous  and  argentiferous  copper  ores^  witlj  ^nmli 
steam  plant. 
AETNA  MIIONG  CO.  COLORADO. 

Letter  r*'furni^<i  unrlainie*!  from  lionanza,  SajE^uarlie,  Co.,  Co1»k 
AETNA  MINING  CO.  WYOMING, 

Office:  care  of  R.  H.  Feliland,  Merrill,  Wis.  Mine  oflue:  Riverside, 
Carbon  C^o.,  Wyo.  Employs  9  men.  Juliits  Tliielnmn,  secretary^;  Roger 
Daniels,  ttuperintendcnt.  Orgatiized  under  law^  tjf  Wyoming,  with  capital- 
ization $l,()0t),0lH),  shares  $1  i>ar.  Lands,  7  claims,  area  140  acres,  in  the 
Upper  Plate  district,  showing  4  veiiw?  of  3'  to  6*  width,  as  fissures  and  coti- 
tact  veiaa  between  gninitc  and  ciuaiizite,  efirr>'inji  chalcnpyrite,  l>oniite 
and  ckalcocite  estimated  to  average  2*5%  copfKT,  and  dcvclf*j:»cd  by  bbaft 
of  200'  ajid  liimiels  of  125'  and  liSO'.  Has  a  1(Mi.  p.  steam  plant.  Pmpcrty 
coiiiiidertHl  prfimising,  and  management  honest. 
AFORTUNADA  COPPER  MINES,  LTD,  SPAIN, 

Office^^:  10,  Norfolk  St.,  London,  W.  C,  Eng,  Mine  ofllce:  Figueraa, 
Gerona,  Spain.  Hon.  J.  A.  de  Grey,  chairman.  Capilalizi^tion,  £75,000; 
debentures,  £10,000  authorized,  £5,3(H)  issued.  Lands,  6D  hectareas,  area 
about  175  acres,  leased  from  Spanish  goverujijcnt  at  annual  rental  of  £8  178. 
and  2%  royalty  on  gross  production. 
AFRICAN  ib  AUSTRALLA.N  CO.,  LTD.  AUSTRALIA, 

Offices:  257,  Winche^ster  House,  London,  E. ,C.,  Eng.     J.  B.   Palmer^ 
chairman;  H.  J.  Dixon,  secretary.     Is  the  third  reconstniction  of  t!ie  W< 
Australian  Mining  Co.  and  Victoria  Copper  Co.,  witli  capiliilixiition  i:i2tKtM}0, 
sharcii  23.  par.     Holds  a  stock  interest  in  the  Copj>cr  Selection  Syndicate, 
Ltd. 
AFRICAN  NOBLE  DIIKE  GOLD  &  COPPER  MINING  CO.  ARIZONA,^ 

Oflice  and  mine:  P.  D.  Box  1351,  BLsbce»  Coclibc  Co.,  Ariz.     George 
Vandcnnark,  president ;  Joseph  Hughes,  \  ice-president, 
AFTERTHOUGHT  MINING  CO.  CALIFORNIJ 

Property  si»kl  to  Great  Western  Gold  Co. 
AFTOIf  MINING  &  SMELTING  CO.  MONTANA, 

entice:  Helena,  Mont.  Organized  1897,  under  laws  of  Washingtoo 
with  capitalization  |<>0,0f)0,  shares  $500  par,  $70  paid  in.  T.  J.  Davie 
prciiidetit ;  F.  M.  Dudley,  secretary.  Lands,  3  ekiims,  area  44  m^res,  in  C^lo 
rado  Gu]ch,  Lewis  &.  Clarke  count j%  Montana,  showing  3  fissure  veins,  oim 
with  an  average  width  of  75',  carrying  snlpliide  ore  and  small  quant i tie 
of  oxides  and  carWnatea  having  an  estimated  average  tenor  of  2%.  Develop-^ 
ment  is  by  4  shallow  shafts  and  a  730'  tunnel.  Presumably  idle. 
AGASSIZ' MINING  CO.  ARIZONA^j 

f Office:  02  State  St.,   Boston,   Mas«.     Letter  returned   unclaimed   froi 
former  mine  office,  Ray,  Pitml  Co.,  Ariz,     Organized  UMKI,  with  capitjdi^ii-'] 
tion  $L2/iO,tM>0,  shares  $1   par,     l^iids,  17  claims,  also  40  acrt^is  uf  pJai« 
gold  property  on  tlie  Gila  River,  near  Ray.     Idle. 
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AGATE  HARBOR  MINE.  MICHIGAN. 

Address:  care  of  John  H.  Gatiss,  owner,  Eagle  River,  Mich.     Has  been 
prospected  to  some  extent,  but  never  was  a.  producer. 
AGORDO  MIKE.  ITALY. 

A  small  copper  mine  in  the  province  of  Venetia,  Italy. 
AGUA  BLAHCA  MINE.  MEXICO. 

Controlled  by  the  Dwight  Fumess  Co.     A  partly  developed  property, 
about  ten  hours'  ride  (horseback),  northwest  of  AutLan,  Jalisco,  Mexico. 
AGUASCALIENTES  METAL  CO.  MEXICO. 

Office  and  mine:  Asientos,  Aguascalientes,  Mex.  Employs  350  men. 
Dr.  Chas.  L.  Bennett,  president;  Kuno  Doerr,  vice-president;  Victor  Hunton, 
secretary;  Albert  Doerr,  general  manager.  Organized  Dec.  31,  1901,  under 
laws  of  Mexico,  with  capitalization  $35,000,  Mexican,  shares  $500  par.  Is 
operated  as  a  close  corporation.  Lands,  50  pertenencias,  area  about  125 
acres,  in  the  Asientos  and  Tepezald  districts,  showing  5  ore  bodies,  of  which 
3  are  being  developed,  these  having  average  width  of  5'  and  carrying  average 
values  of  5%  copper,  8  oz.  silver  and  0.2  oz.  gold  per  ton,  in  oxide,  carbonate 
and  sulphide  ores.  The  Merced-Orito  mine,  8  kilometers,  west  of  Cobre 
Station  on  the  Mexican  Union  Railway,  has  shafts  of  250^  and  300^  and 
the  San  Simon  y  Anexas  have  a  300^  tunnel.  Has  a  110-h.  p.  De  Laval 
steam  turbine,  electric  hoist  and  Cameron  electric  triplex  pump,  at  the 
Merced-Orito.  The  Mexican  Central  railroad  reaches  the  mines.  Output 
averages  1,250  tons  of  ore  monthly  and  is  sold  the  Aguascalientes  smelter 
of  the  American  Smelting  &  Refining  Co.  Production  in  1904  was 
1,000,000  lbs.  fine  copper,  100,000  oz.  silver  and  1,500  oz.  gold. 
MINA  AGUILA.  MEXICO. 

In  the  Sierra  Ponces,  Chihuahua,  Mexico.     White  &  Duran,  operators. 
Has  argentiferous  copper  ore. 
GEWERKSCHAFT  AGNESENHtMTE.  GERMANY. 

Has  sundry  mines  of  iron  and  copper  pyrites  in  Hessen-Nassau,  Grermany. 
AHMEEK  MINING  CO.  MICHIGAN. 

Office:  199  Washington  St.,  Boston,  Mass.  Mine  office:  Kearsarge, 
Keweenaw  Co.,  Mich.  Organized  1880,  under  laws  of  Michigan,  with  capital- 
ization $1,250,000,  shares  $25  par;  $17  per  share  paid  in,  of  which  $10  was 
by  transfer  of  property  and  $7  in  cash,  last  call,  $5  per  share,  having  been 
made  Feb.  5,  1904.  A.  S.  Bigelow,  president;  W.  J.  Lcidd,  secretary  and 
treasurer;  Wm.  E.  Pamall,  superintendent;  Wm.  J.  Uren,  assistant  super- 
intendent. Lands,  920  acres,  lying  w^est  and  south  of  the  Mohawk.  Was 
set  off  in  1880,  by  the  Seneca  company,  to  work  the  Kearsarge  or  Houghton 
conglomerate,  and  under  the  management  of  Capt.  John  Daniell  sunk  2 
shafts  in  this  bed,  which  averages  about  70'  width,  with  3  pay-streaks,  of 
2^  to  3'  ^-idth  each,  aggregating  T  width,  each  carrying  copper  in  good  quan- 
tities, but  not  payable,  owing  to  great  width  of  partially  or  wliolly  barren 
rcx'k.  Resumed  work  December  2,  1902,  and  exchanged  ll.lSS  acres  with 
the  Allouez  in  July,  ^903,  for  an  equal  area,  this  giving  each  property  a  better 
arrangement  of  lands  for  development.     The  Kearsarge  lode  was  located 
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by  diamond  drill  in  tlie  spring  ol  1903,  and  immediately  opened  by  a  137' 
cros8LUt  sent  fnim  the  bottom  of  an  old  lUO'  vertiLul  i^haft.  The  Icxie  waa 
found  botb  wide  and  strong,  t-arrj-iug  a  high  grade  of  staoip-rock  and  bea\ y 
copfK*r,  fnJly  t^qual  in  ap|>faranee  to  almo.*?t  any  other  opening  on  the  wonder- 
ful Kearsjirge  lode*.  The  crossi'ut  abo  .showtnl  linely  disseminated  topper  , 
in  tlie  fool  wall  for  2(1'  before  reaching  the  lode.  Drifting  was  beguii  i\liefi' 
tlie  lode  was  reached  and  an  incline  shaft,  known  an  No.  1,  was  holed  through 
to  surface. 

The  mine  is  opened  by  2  sliafts,  1,150'  apart.  Owing  to  tlie  configura- 
lion  of  the  tnict,  there  jh  no  room  on  the  outcrop  for  further  shafts.  No,  1, 
the  southerly  jsbaft,  5N9'  deep,  has  drifts  ojjened  on  the  first  and  third  levels, 
with  a  plat  rut  for  the  fourth  le^eb  No.  1  has  a  temporary'  si laft-roek house, 
with  one  enisher.  No,  2  shaft,  15i5'  deep,  has  a  I />{){)'  hoist  with  2-ton  skip. 
The  machinerj'  plant  of  tlie  mine  is  of  an  exclusively  temporary  nature 
and  will  be  replaced  during  ltllh'i-1906,  by  permanent  buildings,  boilers, 
hoists,  etc.  The  nune  hiin  (i  and  S-drill  air  compre^ors,  merely  adequate 
for  present  requirements. 

The  mine  is  very  rich,  as  richness  goes  in  the  low-grade  I^*ke  Superior 
district.     No.  1  shaft,  which  will  be  cut  off  by  the  side  lines  of  the  .Ulouei 
at  a  depth  of  slightly  less  than  3,tKM)',  apparently  b  the  richer  of  the  two, 
but  No.  2  is  by  no  means  a  lean  shaft.     In  sinking  thej^e  shafts  coiierete  haa 
been  substituted    for  wooden  sleepers.     The^e  were  moulded  in  place  lapou-i 
the  natural  anchorage  of    rough  rock,  cores  being  left  for  rod.**  to  bolt  the  ^ 
rails  to  tJie  stringers.     Tins  n^duce^^  the  fire;  hazard    and  the  concrete  ties  i 
are  cheaper  than  those  of  wood.     It  is  quite  certain,  however,  that  the  con- 
crete ticj*  will  mean  considerably  heavier  wear  upon   both  rails  and  wfieels, 
thb*  being  the  experience  of  railroads  tliat   use  rigid  concrete  or  metal  tie*. 

Considerable  diamond  drilling  was  done  early  in  19(14,  and  a  complete 
geological  <'n>s»-8eetion  of  the  tract  fcccurcd  thereby.  Rock  shipments  were 
begun  frtmi  No.  1  shaft  on  April  21,  19(>4,  to  the  Tamarack  iiiill,  rock  sent 
being  from  accumulated  stock  piles  and  from  rock  broken  underground  ) 
to  opening  work.  Shipments  from  No.  2  were  begun  about  three  months  , 
later,  and  tlie  stock-piles  were  cleaned  up  in  November.  Jimt  beff»re  the  close ^ 
of  1904  shipments  were  changed  to  the  Isle  Uoyale  mill,  as  the  Tamaraek 
no  longer  had  surplus  millhig  facilities.  The  production  secured  during 
the  la.5t  7  montlis  of  1904,  ran  20  to  25  tons  of  mineral  monthly,  the  rock 
yielding,  with  verj'  siranty  selection,  about  30  lbs,  mijieral  per  ton,  equal 
to  about  22  lbs.  refined  coppt^r.  The  plan  of  mining  has  been  changetl  to 
permit  a  larger  productimi  ajul  instead  of  ordinary  drifts  of  7x7'  the  mine 
now  carries  drift-slopes  liY  to  18'  in  height  and  the  full  width  of  the  Kxle, 
this  furnishing  about  1,000  tons  of  rock  monthly,  making  about  (W)  tons  of 
75%  tnincral,  worth  about  §13,500.  which  goei^  some  distance  tov.ard  paying 
for  development  work. 

The  AhmiH'k  makes  a  considerably  l»ctter  showljig  than  the  Wolverine 
made,  ujKin  tlic  same  lode,  at  a  similar  stage  of  Uevelopnient.  Beyond 
question  I  he  Ahmeek  is  une  of  the  future  great  mines  of  Lake  Superior 
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OOMPAGNIE  DES  MIHES  D'AIH-BARBAR.  ALGERIA. 

Offices:  39,  Rue  Dulong,  Paris,  Fruiirx%     Mine  is  in  the  depart  men  I  of 
CoQststitine,  Algeria,  Jmving  several  \euis  of  rlialropyrite  assaying:  8%  to 
15%  copper,  associate  with  sphalerite  and  galena.     Idle  since   lKfK>. 
AJAX  GROUP.  BRITISH  COLUMBIA, 

On  Valdea  Island,  Nanaimo  district,  B.  C.     A  prospci't  fruni  vvhk'h  W 
toci«  of  ore  yielded  25%  copper  and  $6  gold  and  J>ilver  per  ton. 
AJAX  MnrE.  MONTANA. 

Mine  office:  Fox,  Beaverhead  Co.,  Mont.     Noyea  &  Morse,  ovvii«;r.s;  W. 
B,  Stanchfield,  superintendt^nt.     OrcH  carry  gold,  silver,  lend  and  fopper. 
Hbm  steam  power  and  5^tamp  mill. 
AJAX  MXinifG  CO.  UTAH, 

Office:  Sidt  Lake  Ciiy,  Utah.  Thoe.  Weir,  preside nl ;  John  M,  Jiurt. 
9eerptary.  Property  ia  operated  by  lessees  under  contract  uilh  managiMnent 
ci  the  property.  For  the  j'ear  ending  Oct,  1,  1904,  pntdyrtion  wtis  514  torL'< 
(4  8ih*er-lead  ore  and  3,532  tons  of  second-class  copj>er  ore-  carrying  valuer 
erf  110  to  $15  per  ton.  Main  shaft  is  I/MKJ'  deep. 
AJO  COPPER  MOUITTAIIf  MINES  CO.  ARIZONA. 

Office:  237  Crosslcy  Bldg.,  San  FranciMn,  CaL  Mine  office:  Gila  Bend, 
Mjiricopa  Co.,  Ariz.  Chas.  Henderson,  president;  O,  F.  Mc4dcn,  mTretary; 
Anthony  Bray,  superintendent.  Cupitaliitation  $l,tHMJ,tKNi  Holds  the  A  jo 
mizies,  including  the  8hot well  mine  in  tlie  Ajo  Basin,  120  miles  south  of  Tuc- 
son and  170  niUes  southeast  of  Yuina,  unilcr  bond  and  lea.'^e  from  Thos.  Doak 
^  SoUf  owners.  Property  includcij  antiguan  worked  by  Spaniards  and  Mex- 
icafts  and  has  produced  considenible  rich  copper  ore,  including  native  copper, 
tapped  to  Swansea  and  San  Francisi-o  f<ir  retl  action.  The  Shot  well  mine 
Imm  a  leD-6tamp  mill  and  2  WiMidbury  concent rufors.  Briij>erty  is  rich» 
but  handicapped  by  lack  of  adei:iuate  transportation  facilities, 
AK-SAR-BEN  COPPER  CO.  WYOMING. 

Mine  office:  Encampment^  CarlMni  Co.,  Wyo.     A.  11.  Crow,  siijjcrintcn- 
dent.     Property  lm«  n  slronK  grwiiwin  capping  of  henmlit^  and  limonite,  and 
an  HiY  shaft,  with  Hnmll  >*tcvim  plant. 
ALABASTER  CAVE  GROUP.  CALIFORNIA. 

Owned  by  Holmes  Lime  Co.,  San  Franciwo,  Cab     Lands,   1st)  acn-a^ 
7  wilm  east  of   Newcastle,    Placer  Co.,  CaL     Vein    traceable   fi  miles,  with 
stfiMipS  |[OHian  out4*rc»p.     Ore  said  In  average  4%  copper,  from  pjay-slreak 
of  3'  to  S'  in  contact  vein  12'  to  20'  wide,  lietwceii  lime«tone  and  elate, 
ALADDIN  &  CAPE  NOME  MINES,  MONTANA. 

Mine  office:  Chnton,  Missoula  Co.,  Mont.     Idle  at  last  accounts. 
ALAMO  COPPER  COMPANY.  ARIZONA. 

Said  to  have  copper  clauns  near  Ajo,  Arizona,  but  neither  claims  nor 
company  locat-ed. 
ALASKA  COPPER  A  COAL  CO.  ALASKA. 

Office:  141V-45  JtnmdwHy,  Ne»v  York,  N.  Y,  War<  organized  originally 
m  Alaska  C^jpf»er  Cai,^  but  ehangcd  nmr,v  to  pn;sent  title  to  avoid  confusiifn 
with  Judf^e  M^ru*8  company  of  the  t^tne  name,  at  t^ppemiounl.    Organized 


1 


under  l:iwa  of  Wc^t  Virginia,  witfi  rapitalisyition  $3,5f)0.(MK),  sUnros  $10  par. 
Henry  t),  Haveint-yer,  Jr.*  pri'wicic'nt;  Ernest  Tru.slrjw,  set^retary  and  trc4k^iinr^r* 
Property  is  known  officially  a^  tlic  Kcrinicutt  gmup,  f:>ut  is  more  <'on>- 
nmtily  known  tin  ihe  Ikiimnza  group,  lotvilwl  ISO  milcss  by  trail  nortfieast 
of  Valdez,  Alaska.  Altfinugli  this  propK*r(y  is  ektmed  by  the  Copper  River 
coiiipany,  aiid  aLso  by  ilw  Cliittiia  Expliinilion  Co.,  |iat4?i!ts  to  the  3,tH>0 
n^'res  conipris^inij:  this  tnu-t  have  biTu  itwucHl  hy  tin*  United  Stales  p»vern- 
ment  to  the  .Uitska  Copper  *S:  Coal  C^».,  whose  title  apparently  is  peHeri, 
At  [m<{  accounts  fn>m  Akuska,  explomlory  w«»rk  was  in  prci|a:rcss  and  the 
pn>fKTty  wtis  gtiardtnl  by  aniied  men,  acting  under  inslructiotu*  lo  pncvent 
alt  trr>i|iiisfiing. 

Thiii  priiperty,  by  coniuu)n  couBt'tit  of  nil  who  have  »een  it,  including 
olficiak  of  the  I'nited  Staters  Geological  Survey  and  other  cojnp^'teni  ob^er- 
verx^  is  one  of  rln*  nio4«t  prtmiixing  to  I»e  seen  an>nvhere,  and  biib  fair  to  ni^i; 
an  exceptionally  ricli  and  large  mine.  Maiuigeinent  of  I  be  company  is 
excellent. 
ALASKA  COPPER  CO.  PRINCE  OF  WALES  ISLAND,  ALASKA. 

nflirc:    4.10    Cilol>e    lUk.,    Seuttlc,    \Va.sh,      Mine    otficc:    Cf>pjiorrnt*tin(, 
Prince  of  \\'ah\s  i.sland,  Ahiska.     Drgaiii/.ed  1900,  under  laws  of  \Va;*hingto»i, 
with  capilali/atkiii  f5/J(KJ,(HK*,  shares  $2i)  par.     Henry  W.  Mellen,  presid«*rt 
and  general  manager;  Chas,  R.  Ueynolda,  vice-president  and  8Up«*rintendeiit  ; 
Frank  T.  Hunter,  secreturj'  and  purchasing  agent ;  D.  1).  Stewart,  mine  5U|»er- 
intendent;  J.  H.  Crejidy,  smelter  .superintendcnl;  Frank  B,  Seeley.  engineer  ^^^ 
O,  Gcrle,  chemist.     Lands,  18  patented  claims,  area  36(J  acres,  abo  18  pattnt'CC^ 
millsites,  area  80  acre^,  giving  11^  mile^^  frontage  on  Copper  Harbor,  a  Ufic\^ 
loekeil  liaven  with  deep  water.     Lands  are  on  Copper  Mountain,  rising  to    ^ 
height  of  3/600'  directly  from  the  harbor.     Property  is  estimated  to  cari-y 
20,000, OIK)'  of  marketable  timber,  and  actuates  all   machinery*  l)y  wat^r* 
power,  partially  dev  el  Of  >ed  hy  a  22*  steel  pi  [*e  line  of  1,9tKy  from  Reynolds 
creek  to  the  p<mer  pLint,  where  there  are  2  water-wheels  uf  30t)-h.  p.,    total 
availalile  power  being  estimated  at  2,800  h.  p. 

Lands  carry  3  veins,  of  which  tfic  Brooklyn  is  10'  to  SC  wide,  showing 
chalcopyrile  a.s^iying  3%  to  31%  cop|}er.     The  New  York  vein  is  a  cor»fa**f 
between  porphyry  and  limestone,   10'  to  60'  wide  and  5(MJ  tons  of  ^'lecied 
orij  therefrotn  gave  smelter  returns  of  liS.9%,  to  29*06%  copper,  being  th*' 
rieiiest  co|)per  ore  ever  prtiduced  on  the  Pacific  c<>ast.     The  prineipai  ^cin 
b  the  Indiana,    in  limestone  near  a  granite  intrui+ion,  with  extreme  width 
of  280',  »honi[ig  an  a\'erage  <.if  alxne  5%  copi>er  and  12  gold  per  ton,  \rtlh 
occasional  as.sfiyi*  running  up  to  25*^^   copper  and  $0  gold  per  ton.     Has « 
150'  tjhaft,  with  tunneb  of  2tH>',  430'  and  rAKf,  showing  oxide  and  carbonalej 
orc8,  with  a  httlc  native  copper  near  .nurface,  and  snlplndes  at  depth,  on  (H 
New  York  veiii.     Mining  is  planned  to  be  done  mainly  by  tunnel, 
cheap  exlnwtion.     iSurface  plant  includes  tramway,  lioist-a,  airn'ompr 
sawmill,   and   necessary  mine  liuiUling.s  and  dwellings. 

A  25<Hon  Alli>-f  ^halmcrs  furnace  is  installed  and  the  ameVler  Flii 
J  blown  inaljoyt  Marth,  1905,  barring  accidents.     The  buddings  are  pb 
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for  a  BOQ-ton  plant  and  designed  with  a  view  to  doubling  the  capacity  later 
when  desired. 

A  Urge  amount  of  ore,  estiniated  at  $250,000  in  \alue,  is  at  the  smelter 
awaiting  treatment  and  a  eotisidorahle  product  km  f^hould  be  secured 
during  1905.  The  managemeiit  of  the  company  is  excellent,  both  as  to 
hone^y  and  capacity  and  the  mine  itself  is  one  of  eJcceptional  pittmise,  liid- 
ding  fair  to  make  one  of  the  largest  copper  producers  of  the  Pacific  Cofwt 
within  the  next  few  years. 
ALASKA  INDUSTRIAL  CO.  ALASKA. 

<)flice:  11  Broadway,  New  York.  Mine  ofRce:  Suker,  Prince  of  Wuleis 
Island,  Alaska.  Employs  2C  men.  Hon.  Jt»hn  I\  Jones,  president;  Rolwrt 
A.  Lftwrie,  vicc-preaident ;  Wm.  Leavitt  Haines,  secrc^tary;  Chfi.-!!.  A.  Sulzcr, 
general  manager;  C.  R  Ferguson,  superintemlent ;  Maj.  Henry  G.  Catlin, 
engineer.  Organized  1899,  under  kiwa  of  New  Jersey,  with  capitalization 
$1,(J00,01X),  pharci  $1  par;  SlK)0,fXM)  unissued.  Company  Ims  no  liahilitiea. 
Annual  meeting,  second  Monday  in  November,  Lands,  00  patented  claims, 
area  U2U0  acres,  al!*o  OO-acrt*  nulbite,  80acre  townsite  and  miscellaneous 
timl>er  lands,  giving  total  landed  area  of  2.2(K>  acres.  Has  7  wide  contact 
veins,  between  granite  and  limestone,  said  to  give  average  assays  of  6% 
copper,  3  02.  silver,  trm-es  of  lead  and  $*^  gold  f>er  ton,  from  oxide^  crarbonate 
and  sulphide  ores*  Has  sliafts  of  25'^  3(/  and  iU\\  with  13  open  cuts  and  5 
timnels,  hingest  210',  on  the  Jumbo  group;  tuntiels  of  2lVund  132'  on  the 
Green  Monster  claims^  and  a  13S'  tuimel  on  the  Mt.  Vesta  claim.  A  water 
power  of  about  l,tXK)-h.  p.  is  availal>le  for  devt'lopmeni.  Has  necessary* 
mine  Ijuildaigs  and  dweUings,  sawmill  and  a  genen*l  si  ore,  with  tidewater 
at  the  mine.  At  close  of  19U4.  was  completing  a  ct>njbiuation  arial  and 
mirface  tram,  and  Installing  an  air  compressor  plant  on  tlie  Jumbo  group. 
Comfjany  hopes  to  be  in  pliysical  condition  to  begin  regular  ore  shipments 
by  spring  of  1905,  having  develnjjed  about  2(X7,IWH>  Ions  uf  high-grade  clml- 
ropyrite.  Both  maiuigement  and  properly  considered  good. 
ALASKA  MIITING  CO.  *  UTAH, 

Mme  otlice:  Silver  City,  Juab  Co,,  Utah. 
ALASKA  SMELTIHG  &  REFINIHG  CO.  ALASKA* 

Office:  care  of  Samuel  Silv*-rman,  general  manager,  Spokane,  Wash. 
Mktte  ofRcc:  Coppermount,  Prince  of  Wales  Island,  Alaska.  Is  an  auxiliary 
corporation  of  the  Brown-Alaska  company.  Paul  Johnson,  smelter  super- 
intendent. Has  a  small  but  complete  smelting  plant,  erected  1903*19t)4. 
and  plana  doing  a  general  custom  sn^eUing  business. 
ALBERNI  GOLD  St  COPPER  CO.,  LTD.  BRITISH  COLITMBIA. 

Letter  returned  unclauned  fntm  .\lherm,  Vancouver  Island,  IJ.  C.     Prop- 
erty is  lite  Tlmtle  group,  on  DoUf^lass  Mouiitain,  showing  chalcopyrite  assay- 
ing lip  to  1  ox.  gold  pi^r  ton.     Idle  at  last  accounts. 
ALBIOH  COPPER  MINING  CO.  MONTAIIA. 

Mine  otfice:  Sunday,  Granite  Co,,  Mont.,  Christian  Reichert  president; 
Jame^  M.  Hmkle,  secretary.  Lands,  c>f>ened  by  tunnels,  show  3  veins,  cany- 
llig  copper,  gold,  silver  and  lead  ore^  of  concent  rating  grade. 
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ALBION  MINTWG  CO.  UTAST! 

otlii't-:  rare  of  Hatfield  ife  Sons,  Salt  Lake  City,  Utah.     Property 
Albion  group  In  Jyiltle  t<illoiuvomi  Cunon,  Siili  Lake  county,  which  is  said 
to  have  yielded  about  one  mililon  dollars  worth  of  ore  under  former  owner*  ^ 
ship.     Tunnel  is  being  driven  to  drain  old  workinga  and  open  new  ground  fl 
Has  w  fttcr  power. 
ALDA  COPPER  MINES,  LTD.  SPAIN. 

Offices:  Dashwood  Houhc,  London,  E.  0.,  Eng.  Mine  office;  Cabrales, 
AsturiaSi  Spain-  Henry  Higgins,  chairmajj;  8.  T.  H.  Uenwick,  seiTet4ir)\ 
Conripany  is  in  debt  and  another  retirgani/alioii  is  proposed.  Properly 
iiirludes  7  copper  nnnr*fl,  one  cofd  mine,  and  a  SO-ton  smelter  Has  shipped 
2(N)  tons  of  3(*%  gray  ore  from  the  Don  I'ulano  mine,  which  shows  a  C  vein. 
ALDA  MINING  &  SMELTING  CO.,  LTD.  SPAIIT. 

Reorganized  a,**  Alda  Copp«?r  Mines,  Ltd, 
SOCIETE  MINIERE  D'ALDEIRE.  SPAIN. 

Mine  ofTiec:  Aldeire,  Guadix,  Granada,  Spain, 
COMPANHIA  MINEIRA  ALEMTEJANA.  PORTUGAL. 

Offit-e:  4^  Praca  dtis  l{emt>lare8,  Lisbon,  Portugal.  Mine  ofhee:  Beja, 
Alemtejo,  Portugal.  Waldemar  d*()rcy,  Kupcrrintendent.  Property  is  a 
gn>up  of  old  mineij  in  the  San  Donitngoa  distrii't,  showing  two  ore  bodies  oc- 
curring iti  m-hinta^  the  selected  product  giving  about  25%  copper  from  carbon- 
ale  antl  sulphide  ores.  Pnjperly  wiki  discovered  and  operated  by  the  Rortians. 
ALESSAlfDRO  COPPER  MIIflNG  CO.  NEW  MEXICO. 

Otfice:  35  Union  St,^  New  Haven,  Conn.  Mitie  ofhce:  Silver  City, 
Grant  Co.^  N.  M,  Joseph  C,  Kelly,  president;  Edw,  Parkhurat,  secretary'; 
Lucius  P,  Deming,  niaiiager.  tirganized  April,  19(X),  under  iaw«  of 
West  Virginia,  with  capitalization  $500, (DO,  shart\s  $1  par.  Debentures, 
$100,()CKJ  authorized  at  i^%;  issued,  15, IXH>.  Lands,  5(1  claims,  area  1,000 
acres,  also  5-acre  millsite,  in  the  White  Signal,  Hurro  and  Anderson  districts. 
Is  devehiping  9  ore  bodies,  occurring  as  h'nses,  or  impregnations  in  tlie  neigh- 
l>orhood  of  pitrphyry,  these  giving  average  assay  values  of  8%  copper  and 
5  OS!,  to  40  oj!.  silver  jxt  ton,  princii>atly  from  carbonate  and  sulphide  ores. 
Has  9  shafts,  from  40'  to  225'  in  depth,  also  9  tunnels,  from  15'  to  400^  in 
leugth,  with  totid  underground  opc^nings  of  1,300'.  Has  steam  power, 
necessary  mine  buildings,  50-ton  concentrator  and  leachitig  phmt  partly 
built.  Idle  since  early  in  190-1,  but  hopes  to  resume  work  soon.  Company 
said  to  he  free  from  debt, 
ALGOL  MINE.  CALIFORMA. 

Mine  office:  Spence%ille,  Nevada  Co.,  Cal.     Opened  circa  1865,  reopened 
1899.     Has  a  50'  vein  with  2*  to  10*  pay-streak,  opened  by  two  shafts,  each 
120',     Ores  are  cuprite,  malachite  and  axurite,  also  native  copper  and  a 
little  gold,  giving  avenige  smelter  returns  of  20%  copper.    Has  steam  power.    ^ 
ALGOMA  COMMERCIAL  CO.,  LTD.  ONTARIO.    ■ 

Office:  Sauit  Ste  Marie,  Ont.  C.  M.  Boss,  superintendent.  Property 
IS  the  Elsie.  Wilrnot  and  otiier  mines,  4  milea  from  Sudburj*,  .^Igoma,  Ontario. 
Is  closely  allied  with  the  Lake  Superior  Power  Go. 
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ALGOMA  &  CALUMET  DEVELOPMEMT  CO.  ONTARIO. 

Officp:  CaliJinet,  Mirh,     rfipiializaiioii  $4iMMK)(l,  shares  $10  par ;  $4U/MXJ 
issued*     Laiidw  arc  in  Algoma,  Ontiirio. 
ALGOHQUIlf  COPPER  CO.  WYOMIHG, 

Office:  177  Broadway,  New  York.     Henry  H.  Adarnt*,  secretary.     Organ- 
Ijsed  under  laws  of  Wyoming,  with  capilaUxation  $l,iKK),000. 
ALICAIITE  GROUP,  COLORADO. 

Letter  returned  unclaimed  from  Wortmati,  Lake  Cd.^  Calo,     Ores  irarry 
goldt  silver,  lead,  copper  and  zinc.     Maa  steam  power  and  35-ton  concen- 
tmtor.     Idle. 
lOJIA  EL  ALICAIITE.  MEXICO. 

Mine  office ;  Mazapil,  Zaeal<*ca5,  Mex.     M,  Dolore.H  Aguirre  y  Ca.,  ^iwucrs ; 
Vicente  Banavides^  superintetideiit.     Ores  carry  gtild,  silver^  lead  and  cop- 
per.    Employs  about  50  men. 
AUCE  MINE.  MONTANA. 

Mine  office:  Butte*  Silver  Bow  Co.,  Mont,     An  old  and  once  highly 
profitable  silver  pn:»dutr r,  wliich  may  be  reopened  for  copper  vdues. 
ALICE  GOLD  MINING  CO.  WASHINGTON. 

Office:  204  Empire  State  Bldg.,  Sptikane,  Wa^h.  Mine  office:  Blue 
Creek,  Stevens  Co.,  Wash.  Orpaiiized  IH^fi,  under  laws  of  AVashingt^m, 
with  capitalization  $150,000,  hhares  10c.  par.  J.  1\  Nylandcr,  pretiideiit ; 
W.  M.  Higle>\  secretary  and  treasurer;  Bcnj.  h\  Parker,  general  manager. 
Lands,  11  claims,  area  225  acres,  in  the  Chewelah  district,  showing  4  ftssure 
veins  and  lenses,  latter  of  considerable  dimensions  and  carrying  sulphide 
ores  giving  good  assay  values  in  gold  and  copper,  opened  by  two  200'  shafts 
and  2  short  tunnels. 
KINA  DE  ALJUSTREL.  PORTUGAL. 

Mine  office:  Aljustrel,  Portugal.     Owned  hy  a  Belgian  company.     Has 
chalcopyrite,  associated  with  iron  pyrites,  giving  1%  to  7%  copper,  and 
18  a  small  but  stexidy  producer. 
ALLEGHENY  MINING  CO.  NEW  JERSEY. 

Organized   1901,  to  work  old  copper  mines  in  Pahaquarry  township, 
near  Delaware  Water  Gap,  Warren  County,  New  Jersey. 
ALLEN  MINE.  OREGON. 

Office:  care  of  Chaa.  d'Autremont,  Jr.»  Duluth,  Minn.  Mine  is  Uxatcd 
on  the  Rogue  River,  Oregon,  and  ore  carries  good  values  in  gold  and  siher. 
ALLENDE  HERMANOS  y  CA.  SPAIN. 

Mine  office:  Eliiondo,  Navarra,  Spain.      Don  Fodro  AUende,  suijeriu- 
tendent. 
ALLIANCE  COPPER  MINING  CO.  WASHINGTON. 

Abjiorbed  by  Iconoclast  Consolidated  Mines  Co. 
ALLIGATOR  &  TIGER  LEASING  CO.  COLORADO. 

Mine  office:  Red  ChfT,  Eagle  Co.,  Colo.     A  co-partnership.     A,  S.  Little, 
Lands,  2  claims,  showmg  maasive  bornite  and  chalcopyrite  in 
lru*»  traversing  granite,  ores  assaying  15%  copper,  5%  lead,  50  Ois. 
fSfff  ind  f  10  gold  per  ton, 
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Boslon,   Mass.     Mine  office 


MICHIGAIT. 
Allouez,   Keweenaw 


Organized  1859,  feinrorporated  ISH9,  under  Michigan  laws,  with  fl 
ion  $2^54)0,UO(),  shares  $25  par,  S22,25  paid  b.     New  stock  issue  ™ 
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ALLOUEZ  BOMITG  CO. 
Office:  m  State  St 
Co.,  Mich, 
fftpitalization 

of  20,000  shares  was  divided  pro  ratii  amoi^g  shareholders  of  record,  June 
1»  190L  Last  assessment,  $3  per  share,  levied  19(M.  Only  $2.75  per  share 
remains  callable,  but  capitaUzation  cati  be  increased  if  necesaar>'',  ami  new 
fttoek  sold^  or  issued  pn>  ml  a  tu  ishjtrehuldrrs.  Animal  meeting,  set-ond 
Tuemiay  in  Mfirch.  H»  F.  Fay,  president;  Geo.  G.  Endioott,  pecretjiry  and 
treasurer;  Jus.  Chynoweth^  sU]>crinteiHh'nt;  H.  F.  Fay,  Godfrey  Morse, 
John  C.  Watson,  Stephen  H.  Dwv,  Walter  L.  Frast,  H.  A.  Tueker,  Geo,  G 
l']ndirr>tt  and  Jms,  Chynoweth,  diriTtors, 

iltfii'ial  ntMunui  to  the  state  of  Michigan,  na  of  dale  Jan.  1,  llHM,  diael 
the  following  figures: 

Amount  cash  paid  in  on  capital  stock. . $l,tS02,352  00 

ErUire  annmnt  in  vest  cd  in  reul  t'.slate 73,301?.  57 

Amount  of  |)ersorial  ei^tate. ,         89,4  H5  32 

Lands  are  about  3,  UMJ  acres  all  told,  of  which  a  compact  tract  of  640 
acres  contains  (he  old  Alloucz  mine  prti|}er  and  the  new  mine  now  beini 
opened.     Are^'tw  of    ILISH  iicres  were  exchanged    IjetwtHvn  the  AUouez  am 
Alnnei'k,  in  mutual  ati vantage,  in  lt>03. 

The  old  mine,  opened  1859,  is  on  the  AllouesG  conglomerate,  a  bed  under- 
lying the  gnK?n«tone  that  is  such  a  noticealde  rock  stratum  in  Keweenaw 
county.     Tlie  conglomerate  ia  30'  wide  in  niany  places,  with  strike  of  N*^k 
39°E,  and  dip  of  38^.     LckIc  averages  0.7%  to  1%  copper,  and  is  verj^  ''^^H 
fractory  under  the  stamp.s.   Thcr<^  arc  3  j^hafts,  dtvjwst  about  l,70t)'.    Mining 
was  begun  actively  in  lS6t),  at>d  stopped  in  1877,  with  an  exhausted  tn*asury. 
The  mine  was  then  leased  to  Watwon  &  Walls,   wlio  tnude  money  from  it, 
after   paying  a   royalty  of  one-eighth   on   gro.ss  prmlurtion.     In    1880   the 
comiwiny  resumed  contnil,  to  ijuit  once  mort\  finaiicially  exhausted,  in  1885^^| 
Wat<»on  d'  Walls  took  the  mine  again  and  once  more  did  well;  the  company^* 
resumed  work  on  its  own  account  for  the  third  time,  and  again  lost  money, 
stopping  all  work  in  1802.     The  old  mine  has  been  idle  for  some  years,  except 
for  exploratory  and  dovelopmeut  work  LS08-1000,  when  a  shaft  Wiis  sunk 
I,2(X1'  on  the  Ohceula  lode,  and  n€*arly  4,0fxy  of  openings  sei'ured  thereon,- 
with   indifferent   results.     The  shaft-hous(^  at  the  Osceola  shaft   has  beca 
demolished.     The  wtampmill,  on  Hills  Creek,  has  three  old-fashioned  hcadAl 
and  cannot  he  used  for  the  new  mine.     The  Allouez  has  made  13,025  toiv 
1,52S  lbs,  refined  copper. 

The  present  development  is  on  the  Kearsarge  iode,  where  a  fiew  miii#l 
is  being  opened.  This  lode  shows  extremely  v^ell  ui  the  North  Kearsar 
just  south  of  the  Allouez,  and  a  lialf  mile  txD  the  nonh  on  the  Ahnieek  lands^ 
but  does  not  outcrop  on  the  Allouez.  tract^  although  underlying  the  entire 
640  acres,  coni^e<^juent!y  must  be  ofX'nefl  on  the  imderlay.  No.  1  shaft  was 
started  May  15,  1003,  on  the  extreme  southea-st  corner  of  the  pr^>perty,  and 
should  rtach  tht^  Kvarsarge  amygdaloid  ftl  a  depth  Qf  approximately  1,400' 
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about  March  1,  1905.     The  shaft  is  sunk  at  an  angle  of  80**,  changing  to  75° 

near  the  collar  of  the  shaft,  and  is  planned  to  take  the  angle  of  the  lode  when 

the  bed  is  cut.     The  shaft  has  3  compartments,  with  3-ton  skips  and  hoist 

good  for  depth  of  half  a  mile,  and  was  1,294'  d#ep  at  the  close  of  1904.  Owing 

to  the  exceeding  steepness  of  shaft,  only  10°  less  than  vertical,  back-rails  of 

6x10*  timber  are  set  so  close  to  the  wheels  of  the  skips  that  their  flanges 

cannot  leave  the  steel  rails,  the  wooden  timbers  really  serving  as  guides. 

At  the  change  of  angle  from  80°  to  about  38°  on  reaching  the  lode,  a  single 

idler  with  very  wide  flange  will  care  for  the  cables  passing  at  either  end. 

In  order  to  save  j)umping  charges  on  surface-water  entering  the  mine,  a 

gutter  has  been  cut  entirely  around  the  shaft,  leading  to  an  opening  36' 

long,  half  winze  and  half  drift,  used  as  a  sump  from  which  the  water  is  forked. 

The  shaft  has  a  42x62'  steel  shaft-rockhouse  to  have  two  18x24*  crushers. 

No.  2  shaft,  2,000'  northeast  of  No.  1,  was  started  late  in  1904.  Each 
shaft  can  be  sunk  to  a  depth  of  some  9,500'  before  reaching  the  company's 
boundary  line.  Ebcceptional  progress  was  made  in  sinking  No.  1  during 
1904,  when  it  was  deepened  1,014',  which  is  the  record  for  sinking  in  the 
Lake  Superior  district.  The  depth  of  the  lode  is  38°  at  the  North  Kear- 
sarge  mine,  but  most  unexpectedly  is  much  flatter  at  the  Allouez,  hence 
the  shaft  will  cut  the  lode  at  a  depth  of  about  1,400',  instead  of  at  about 
hW  as  expected.  Two  drill  cores  from  the  lode  showed  widely  divergent 
returns,  one  being  very  lean,  while  the  otiier  was  phenomenally  ricli.  No  1 
shaft  has  exceptionally  heavy  timbering,  about  60'  of  timber  and  lagging 
^»ng  used  for  each  foot  of  the  shaft's  length. 

No.  1  shaft  has  a  temporary  hoist,  but  this  will  be  replaced  in  1905  by 
*  32x72*  duplex-cylinder  Nordberg  hoist  with  an  18'  double  conical  drum, 
'oundations  for  all  mine  buildings  at  No.  1  shaft  have  been  built,  and  the 
ground  filled  with  about  W  of  broken  rock,  hence  superstructures  can  be 
erected  quickly  whenever  needed.  The  engine-house  is  of  mine  rock,  with 
•^^"^ne  trimmings.  The  boiler-house  has  been  extended,  and  has  two 
^2^h.  p.  boilers,  with  room  for  3  more,  and  has  a  120'  self-supported  steel 
^'''^oke  stack.  An  old  air-compressor  from  the  old  mine  suffices  for  present 
'^uirements,  but  will  be  replaced  later. 

The  mine  has  a  spur-track  of  the  Mineral  Range  railroad.  The  Allouez 
^  have  the  use  of  one  head  at  the  Centennial  mill  when  needed,  and  as 
'"is  HriU  be  compounded  it  can  treat  up  to  about  700  tons  daily.  The  Allouez 
8'^ould  have  12  to  15  drifts  under  way  before  the  close  of  1905,  and  if  these 
"^ carried  as  drift-stopes,  can  supply  considerable  stamp  rock. 

All  improvements  are  of  the  most  substantial  nature,  and  all  work  is 
P'^'Uied  with  an  eye  to  exacting  requirements  in  the  future.  The  Allouez, 
'^use  of  the  magnificent  mines  opened  on  the  same  lode  upon  eitlier  side, 
^Diiot  be  regarded  as  an  experiment,  but  must  be  considered  an  assured 
•"ioe  with  a  great  future. 

Aim  COPPER  MINING  CO.  MEXICO. 

Office:  Des  Moines,  la.     Mine  office:  Carho,  Ures,Sonora,  Mex.     Abner 

Oaves,  general  manager;  Nelson  D.  Graves,  superintendent.     Lands,  747 
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Trm^  ill  die  I'res  diMnn,  ^iKming  aurifen>us.  angentiferdtts  nnd  son 
}  libniuthifcFuuji  copper  urcH,  m  lite  farms  of  ntalarliite,  auiriie,  clxfy^KicuUa, 
f  uprite  and  ii»clai*oriitef  m«iayiiig  up  to  37%  topper  and  $13  giold  per  too. 
II aM  liWHti'm**  priwcr^ 

ALMA  GOLD  MIKTIIG  CO.  COLORAIX). 

Ulfire:  Idaho  .Spring?^,  Cle&r  Oeek  Co.,  Colo.     J,  J.  Misty,  supL      tin« 

furrv  Rold,  silver  and  copper.     Ha3  steam  power  and  ernplovs  about  20  men. 

ALMA  MIHE.  BRuisH  COLUXBIA. 

I>eit4ir  ruiurned  unrbimed  from  former  mine  offict;,  I-ardo,  B.  C. 
ALUADO  &  TIRITQ  CONSOLIDATED  HIHING  CO.  MEXICO. 

SOCIEDAD  MIITERA  DE  ALMANZORA.  SPAIK: 

Oihitt:  rare  of  Don  Camllo  Bjlarge,  agent,  Ja\*ier  Satu,  4,  Almeria,  Spuiti. 
l'ri>|M'rty  includes  Huiidr}'  iM>pper  mines  in  Almeria^  idle  at  last  iuicounis. 
ALMEDA  MIIING  CO.  OREGON. 

(JiTycp.:  4J4  Abingtun  Bldg,,  Portland,  Ore.  Mine  office:  Galtce,  Jose- 
phi  nt^  Co.,  Ore.  Employs  12  men.  O.  M.  Crouch,  president;  R.  C,  Kuiney, 
Berretary  ajid  treawnrcr;  John  F.  Wickhani,  genera!  manager.  Organized 
Sept.  17,  lO(N),  under  laws  of  Oregon,  mth  capitalization  |l,(JOO,fJ<)0,  sliarea 
II  par.  I.Tinds,  7  rhiims,  urea  140  acres,  aim  5-acre  milLsit^  and  30  acres 
niiHccllaiiL'*»u<  huRlw^  tii  ihc  Gali^M*  districl,  showing  a  contact  vein  between 
pfirphyry  nwi  Hlale  naid  to  he  107'  wide  and  traceable  2,30</,  giving  average 
aasayH  of  'A%  cm  pyx- r  und  $4.50  gold  per  ton,  with  truces  of  silver  and  lead, 
from  cliaU'opynte,  devoloiK'd  hy  8  tunnels,  longe*it  310'^  ha^'ing  97t)'  of  undei^ 
grouitd  fipeninga.  Was  originaJly  worked  to  slight  depth  for  free  gold,  circa 
lsno-lH7n. 
ALMERIA  QUICKSILVER  &  COPPER  C0.»  LTD.  SPAIN. 

tJflicef*:  17,  Hoyal  Exchange  Square,  Glasgow,  Scotland.  Mine  office: 
Betja,  Almcria,  Spmn.  W.  D.  Oillies,  chairman;  W,  G.  .Millar,  secretar>\ 
Capilul,  nominal.  £45,0(K>,  Bhares  (k.  pjir;  iswued,  £as,6(^»5.  Lands,  l,lt>0 
IK  re.s,  incltnhng  4  old  mincH,  carry i rig  ores  of  quicksilver  and  copper,  in 
pnn'i'sjs  111  ilcv«4M{iiiiciit .  Also  haji  a  quicksilver  smelter  at  C^toras,  Granada. 
ALMOLOYA  MINING  CO.  MEXICO. 

Oflit'c:  3(15  TntHt  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Baca,  Ramal 
de  l*arnd,  Chihuaima,  Mcx,  Employs  150  men.  Organized  1903,  under 
laws  of  Ari/juia  with  caj>italiwition  12.000,000,  shares,  Si  par.  N.  O. 
ISaggr,  president;  L  B.  Newton,  m*cret4iry;  D.  W.  Shanks,  general  man- 
ager; Los  Angclcii  Trust  Company,  regii*trar  and  trustee.  Lands,  57 
|MiHeneTic'iaK,  area  1  IK  acre^^  near  tlic  famous  Cigiirrero  mine,  in  the  Sierra 
dc  Ahooloya,  an  isnthited  mountain  range  on  the  I'arml  hninch  of  the  Mexican 
(Vntrul  railitmtl.  Is  sinking  3  two^com  part  merit  vertical  shafts,  planned 
for  deptlw  of  300',  fifMJ'  ami  IJHUY  and  is  driving  an  sm'  tunnel  Urvs  carry 
gold.  silviT,  Icatl  iuhI  rop|,>i*r.  Has  gastilinc  and  electric  jwiwer  and  plans 
installing  a  ihmv  3(MJ'h,  p,  eUHtric  plant.  Management  considered  good  and 
propt^ny  promising. 
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ALPS  MnrnTG  co.  Colorado. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.     James  Williams,  superin- 
tendent.    Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
ALSACIA  DEVELOPMENT  CO.  MEXICO. 

Office:  care  of  Chas.  F.  Wren,  secretary,  Bisbee,  Ariz.  R.  L.  Whaley, 
president.  Lands  are  in  the  Ajo  mountains,  Arizpe  district,  Sonora,  Mexico, 
opened  by  2  shafts,  with  about  1,200'  of  underground  development  showing 
silver  copper  ores,  giving  average  assays  of  about  $25  per  ton.  Work  sus- 
pended August,  1904,  owing  to  wrangle  among  shareholders.  Property 
regarded  as  promising. 
ALTA-IDAHO  GOLD  &  COPPER  MIlflKG  CO.  IDAHO. 

Office:  care  of  J.  M.  Nuss,  Nescopeck,  Pa. 
ALTA-PERUVIAll  MIlflKG  &  MILLING  CO.  UTAH. 

Office:  SpringviUe,  Utah.  Mine  office:  Alta,Salt  Lake  Co.,  Utah.  Or- 
ganized 1904,  with  capitalization  $200,000,  shares  $1  par.  F.  J.  McAuliffe, 
president;  T.  R.  Kelley,  secretary  and  treasurer.  Lands,  4  claims,  in  the 
Littie  Cottonwood  district. 

ALTA^^UniCY  MINE.  UTAH. 

Mine  office:  Alta,  Salt  Lake  Co.,  Utah.  Alexander  Colbath,  superin- 
tendent. Lands  arc  opposite  the  Columbus  Consolidated,  opened  by  tunnel 
cutting  a  25'  fissure  vein  with  hanging  wall  paystreak,  averaging  11%  copper, 
10  oz.  silver  and  $2.80  gold  per  ton. 

ALTALTA  MINING  CO.  ARIZONA. 

Office:  145  La  Salle  St.,  Chicago,  Ills.  Mine  office:  Chloride,  Mohave 
^•,  Ariz.  J.  F.  McBride,  president  and  manager;  A.  H.  Dryden,  superin- 
^dent.  Ores  carry  gold,  silver,  lead  and  copper,  precious  metals  pre- 
dominating in  value.  Opened  by  shaft  and  has  gasoline  power.  Employs 
10  to  12  men  and  management  contemplates  installation  of  a  concentrating 
plant. 

^TAMONT  MINING  CO.  NEW  MEXICO. 

Office:  care  of  Capt.  L.  H.  Williams,  president,  Altamont,  111.     Lands, 
showing  copper  ores,  are  in  the  Jarilla  district,  Otero  Co.,  New  Mexico. 
^OKIGLICHES  HUTTENAMT  ALTENAU.  GERMANY. 

Office  and  works:  Altenau  in  Harz,  Germany.  Is  a  custom  smelting 
Pl*Dt,  treating  ores  of  copper  and  other  metals  from  the  n)ines  of  the  Hartz. 
AlTEHS  KOBBERGRUBER.  NORWAY. 

Office:  care  of  Sulitelma  Aktiebolag,  Helsingborg,  Sweden.  Mine 
office:  Kaafjord,  Finmarken,  Non»ay.  Otto  Witt,  general  manager;  P.  W. 
^fge,  mining  engineer;  Th.  Boche-Wiig,  concentrating  engineer;  Sverre 
'*Jch,  chemist;  R.  Rusten  and  Gustaf  Swensson,  mine  superintendents.  Is 
^«e  northernmost  copper  mine  of  the  world,  being  located  near  North  Cape, 
^  70®  north  latitude.  Mining  lands,  328  claims,  patented,  area  340  acres, 
^  60.acre  millsite  and  2,000  acres  of  miscellaneous  lands,  in  the  Kaaf jord 
"^rict.  Property  shows  about  30  fissure  veins  of  copper  and  iron  pyrites. 
12  of  which  are  more  or  less  developed,  these  averaging  KY  width  and  3.000' 
fcflgth,  carrying  sulphide  ores  averaging  about  2%  copper.     Has  8  tunnels^ 
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fi  J'  r^-w^i^y  wi U^MUt,     U  ft  fi#w  pifopefijr  of  • 

i/»Aiiiifc<?(fii^ni.     Pn Mim-iion  bi  IfW  itm  spproxlmftldy  ZJOnjOM  1 

<"ff(M-r,  wUli  pnmiiMf  r^f  »  eoiMdctmble  future  inrreftae. 

ikIlAOOE  COHSOLI  DATED  irtlflHG  ft  DEVELOPMERT  00.     MOITTAIU. 

CHfli'iT ;  fi^i7'l72  Wit«hiii*Eton  Si .,  Chkaicfi,  LU,  Mine  offire:  Inm  Maufiui*!!^ 
Miiw/tilii  O^,  Mont,  JfMwrph  H^w^rUw,  prondetit ;  D.  E.  MaekimMm,  wcivCftry; 
JOihl.  M.  Mithl'rr,  trt^nMUi^r  Orgaiti«ed  Mitrch  16,  1903,  tmder  Uws  of 
Ari//inA^  wltli  fnpitfilixfitiQii  $10,(MM)^(IUO,  nharcfi  $$  par,  as  a  reronstmction 
of  Milt  AimuUtr  iUtpin^r  A  OiiUi  Mining  &  Milling  Company,  to  secure  addi- 
linUJiJ  fuHiU  tv^t't^nfuiry  for  (levL'topnienl.  I>aods,  18  claltns,  area  355  acr«St 
uiAii  2  uroiipn  '4  \mU'\\Ui<\  plm-iT-j^old  t'bim«,  area  180  acres,  with  S  mill  and 
piJiiiilUtr  <«itt«ff  mid  L'MJ  luri^n  tnixi  rlbviii'<iUh  LandH,  showings  5  fiaaure  veins  in 
ntiii«JM  ami  «(iiiirl  /!!*%  of  wliirh  3  vriow  Hiiid  to  be  of  AiY  to  270^  width  are  under- 
going iliivijlfipiiKMit,  \\n^nv  0\n\%  axniv:  aiiiJ  fiulpliide  ores,  mainly  chalcopy* 
riio  with  n  liitU^  rlmtrlMiti*,  nuiil  lo  uwiiy  .'i%  to  34%  copper,  3  oz,  to  15  o«. 
nilviir  iini)  10  ic<»til  |mm'  iito.  Mniii  ore  hiMi^^  on  the  east  drift,  of  the  250'  level 
in  uriid  to  \m  1,325'  long  and  3f/  wide,  with  IfJ'  of  sulphide  smelting  ore  and 
iilHHtt  2iV  cif  fiiir  nulplniln  rom'entnithig  ore.  Main  .shaft  is  400',  with  tuimela 
of  187',  %\t,  i\'Sl'  anit  Ii02',  L'^nliiiuttiHl  hy  roinpany  to  show  :if>r>,t)Ot)  tons  of 
iihi  lilfM'kiMl  luit  fur  »iti*pinK.  li't«  '*  *-iuilt*  fltonr  and  pipe-hne^  delivering 
waliT  t\l  iniiit^  nndt^r  it.  2\iV  hivul,  Hn>i  an  fiir^nin pressor,  4  power  drills,  2 
txtintH  i%xn\  15  mi  on  tiuililiii^H  and  tivv<4lin>t«  nod  a  sawmill.  Company  plans 
huiliiiiiK  an  H-miU'  raihoail  to  i-^mms  1  with  the  Northt-ni  Pacific  at  Iron 
Moimtain,  S  mihss  fnan  tlic  nnin'.  Corn|Miny  ha«  refustnl  for  past  3  years 
to  jM^rmit  anyiini:  hut  wiirknitMi  U^  ins|x^r1  Its  tniuc,  hence  hiformntion  aa  to 
lite  liirKe  on^  hoiUtv*  n^sts  Kolety  npju  the  siatemtnit  of  the  company  and  its 
eni?in<^^r4,  pniil  for  nlhcisd  rr|Mirts  f*iitnpnny  said  to  plan  l»uildinga  smelter 
AMAIIOK   COPPER  &  GOLD  MINING  &  MILLING  CO.  MONTANA. 

UeorKnnix(Hh  lIHK!,  a**  An^udor  C^insolidateil  Mining  A  Development  Co. 
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LGAHATED  COPPER  CO.  MONTANA. 

OttiL'c:  42  Braadway,  New  York,     Organized  April  27,  1899,  tuuler  laws 

New    Jersey,    with    rapitalixation    f75,rKMJ,0O0,    birn*a«t»d    in    IIHH    to 

S.DOO.IJMJ,  slmre«  $UX)  par.     Henry  H.  Rogcrw,  pru^ideut;  F.  ().  Adduks, 

vice-presiidciit ;  A,  H..  Mt*liii,  secretary  antl  treasurtjr;  John  D.  RyMii,  nianai^itt^ 

dor.    Direct4>rsi  are  H.  H .  llogers,  Albert  C.  Burraj^e,  Wni.  Hockcfeller,  J 'red 

\  Olcott»  James  Stillman,  Anson  R.  Flower,  J.  D.  Ryan  and  GetK  H.  Churi'h* 

nttal  meeting,  first  Monday  iu  June.     Registrars,  Cent  nil  Tmat  Company 

INevr  York  and  National  Shawmut  Bank  of  Boston ;  transfer  agenla,  National 

Sty  Baok  of  New  York  and  Kidder^  Peabody  &  Co.,  of  lioston. 

The  Amalgamated  is  not  a  mining  company^  being  merely  a  aecurities 

nolliug  corporation,  with  assets  consisting  of  stoek  in  sundry  snb.'^irrniry 

ftompAniesi.     Stock  of  the  following  named  coqionitions  is  cnlirt^Iy  o^vned 

by  the  Amalgamated,  with  the  exception  of  tlic  few  founders'  shiircfi,  re- 

'jiJirwi  to  be  in  the  names  of  directors:     Washrx*  CopiK^r  <>>.,  rnpiiMli/ation 

l5,tt«)JKlO;  Colorado  Smelting  it  Mining  i\>.,  t  apitalij^uti.in  $2,.=r(MI,<Klci:  Dia- 

moruiCoal  k  Coke  Co.,  capit^ilixation  $1,.5<M),(KX);  Big  BhukfiM^t  Milling  Co., 

'ftpitiiiiwition  $700,000.     In  the  following  namt*tl  corporal  ions  the  Amalga- 

iii^tfd  holds  from  practically  the  entire  issue,  as  in  the  vase  of  the  Boston 

&  MonUma,  to  a  majority  interest  only,  as  in  the  Anaconda:     Itontoii  & 

Mofttana  Consolidated  Copper  &  Silver  Mining  Co.,  rapiializiition  $3,750,000; 

hrmt  Silver  &  Copper  Co.,  capitalization  $2,298,5t)(J;  Butte  &  Boston  Con- 

'nlidatcd  Mining  Co,,  capitalization  $2,t"MM),000;  Anaconda  Copper  Mining 

Co , cipitaliz&tion  $30,000,fXK>.     The  Hennesy  Mercantile  Co.,  capitali^^at ion 

|ll^5(X),fXJ0,  was  sold  to  D.  J.  Hennessy  in  l^O-l.     The  stores  were  imna^nscly 

profitable,  but  highly  impopular,  and  the  Amalgamated,  with  all  its  faults, 

I  desirous  of  earning  and  holding  the  good  will  of  employes  by  treating 

I'lttn  fairly  and  paying  them  welL     The  Amalgamated  also  is  credited  with 

ovninij;  a  controlling  interest  in  the  irnited  Metals  Selling  Co.,  but  in  all 

pMihfxid  the  control  is  held  l>y  Amalgamated  offiren*,  rather  than  by  tlie 

fumpttrjy,  it  l>etng  the  custom  of  adepts  in  "high  fintUKC,"  among  whom  the 

^  oSrmlg  of  the  Amalgamated  stand  well  lo  the  front,  to  "liohl  cmt"  a  few 

"ffwl  thmgH*' — and  the  Ijutcd  Metals  Selling  Co.  pays  exceptionally  good 

dnidfiids.     The  Amalgamated  is  saitl  al'io  to  have  luken  a  lM>nd  and  Injure 

^'iitbe  Indian  Queen  mine,  at  $125,IMX1;  from  the  WcM^rn  Mining  Co.,  in 

"^m\yci^  IQOi.     People  prominently  connet-tod  with  the  Amalgamated  are 

I  ^vy  bold^ni  of  ahares  of  the  Utah  Consolidated  and  Greene  Consolidated, 

l^tlit  Aomlgaiiiated  is  popularly  cretlited  with  a  hankering  to  secure  control 

f  efmbcr  or  both  of  these  fine  mines. 

The  Amalgamated  had  i:i,KOl  shareholders  at  its  annual  meeting  in 
Uufte,  1904,  of  whom  nearly  all  are  re,si dents  of  Ifeston  and  v  irinity,  where 
linvia,tiir»*  are  supposed  to  know  iKjtler  The  annual  meeting  in  quest ii>n, 
»7  the?  wjiy,  was  a  howling  farce,  held  at  the  nominnl  lioadi|UJirters  in  New 
^htm.  Not  a  single  officer  was  present,  a  che^Hp  clerk  rumiing  the  pro- 
««i»tigi».  A  shareholder  who  '* wanted  to  know,  you  know  "  was  not  given 
fven  tlie  corL!^ideration  accorded  tilivcr  Twist  when  he  asked  for  more,  but 
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Tlie  utterly  putrid  corporaiion  laws  of  New  Jenej  lend  tbem* 
Adniirahly  to  ihb  sort  of  finance,  aud  the  tiirifty  dtisens  cif  timt 
fliaie  congratulate  themselves  upan  ha\ing  no  taxes  to  pay.  The  bi| 
oorpofmtioufi  with  things  to  conceal  are  williiig  to  pay  for  '*  protection,"  just 
U  tlie  denii'nK>ndie  pay  buah-tnoney  t^o  the  police  in  some  towns. 

The  company  began  the  payment  of  regular  quarterly  d]>'ideiMiB  of  U% 
imfnedmtely  after  its  organi^tion^  the  e  regular  dividends  bong  siqifrie- 
nient«d  by  extras  of  ^%  quarterly,  giving  an  annual  retttm  of  iC%«  imitll 
October,  IWll,  when  the  extra  dividend  waa  dropped,  the  regular  quarteriy 
dividfiulb  being  reduced  to  1%  in  Januarj',  19U2,  and  to  34%  isx  May,  1903, 
or  at  the  rate  of  2%  yearly,  where  they  have  since  remained,  but  the  net 
income  of  the  company  wa«  more  than  double  the  amount  in  \9fH,  and  tlie 
first  dividend  of  I1IU5  was  paid  on  a  ba«is  of  49c  annually. 

The  force  employed  by  the  various  corporations  subsidiary  to  the  Amal- 
gamated h  al)out  13,1HXI  men,  mainly  at  Butte,  Anaconda  and  Great  Falls, 
Montj&tm.  Ill  addition  to  its  tninen,  miiL$  and  amelters,  the  Atnalgaxnat^l 
owns  most  of  the  daily  newspapers  in  Montana,  but  the  profits  of  one,  ibe 
leaditif^  iicwspappr  of  the  state,  are  eaten  up  by  the  losses  on  others  of  iti 
Bubfiidized  publicatiotia. 

The  Amalgamated  was  forraed,  six  y^rs  ago,  to  acquire  control  of  the 
copper  iiidtuitry  of  the  world.  Thi»  ambitious  plan  was  modified  a  little 
lati^r  to  ac<iuinr»g  control  of  the  American  copi>er  industry.  Aftier  6  yean 
of  t*fTort  the  rorfMjnitii>ii  dots  not  yet  control  the  copper  industrj'  of  Montana 
alone.  LitigatioTi  witii  the  Heinze  interests,  conducted  through  various 
eutmidiary  rorpo rations*.  Is  protnictfjd  and  costly,  Tlvc  management  of  the 
Aniali^amatcd  has  Ijecri  Kiailty  of  a  series  of  tactical  blunders,  the  greatest 
of  wlijch  was  the  maititciisiiu'c  of  artificially  high  prices  for  copper  until 
nearly  the  close  of  HHH,  f(»lkiwctl  by  an  attempt  to  cut  the  price  of  the  metal 
in  two,  ffiihire  folio  wins  both  att€*Jiiptii.  The  management  liais  learned,  how- 
ever, by  itH  pikst  ern#rh,  uikI  ls  now  couduuttHl  along  niore  prudent  lines* 
John  D.  Ryan,  the  new  managing  director,  is  a  man  of  exceptional  executive 
atiility.  Tht»  has  been  proven  hy  the  work  done  during  19t>i,  vvlien  dii^tinct 
gaiRH  were  scored  in  many  dire<'tions.  The  Amalgamated  also  lias  the  benefit 
of  the  BPrvict»8  of  wnnc  of  the  hcM  mining  men  and  metalhiiT?i*t«  to  lie  found 
anywhere,  in  charj^e  of  it.s  Kuli.sidiary  mining  corjumitituii^.  The  1904  produc- 
tion of  tlie  mincii  controlled  by  the  Amalgamated  wsls  almuf  24^l,(MKl;tMX) 
rw».,  of  wliicli  the  Ainnlf^^amalnd^s  siharc  wa.s  n^it  Iej>8  ttian  lS(J.tMiO,(KH),  made 
nt  an  averfigc  cost  of  about  *,)!.|  cents,  and  ^<>ld  al  »n  avenige  price  of  aWmt 
13*4  cents,  giving  mining  pmlita  of  about  |7,0tH),(WKl,  a  or  little  better  than 
14.50  per  share,  in  addition  to  which  there  w^ere  eonsiderable  profits  from 
vanoufi  suhftidjjiry  industries. 

An  allegwi  i\\iv}s6  uf  the  Atn^dp^ainafed  has  been  runninf?  as  u  serial 
in  a  monthly  magazine  since  AugUHt,  1904.  TIuk  work  of  fiction,  written  h> 
a  BoKt^in  broker  nnmcd  bawf^nn,  of  mon"  than  .shady  reputation,  ha.*^  1>pcd 
accepted  as  posyvcl  truth  by  niany  uiiHiispicious  readers,  who  imagined  that 
they  were  being  given  a  glimpse   behind  the  scenes.     These  articles   were 
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nolAblc!  mainly  for  two  things— i.  c,  wlial  tliey  pmmised  to  tell,  and  what 
they  did  not  tclL  The  broker  in  quastioii  was  respoii.siljlp  for  the  wry 
ttlmdiesl  (Mtiis  in  the  shady  AnialgariifiteJ  hiBtor\\  He  had  liU  8hure  of  tfie 
boaly,  and  now  '* peaches"  becaiLso  his  "paU"  will  not  divide  over  again. 
Thi»  C^jppcr  Handbook  has  criticised  the  Amalgamated  in  ^'e^y  plaijj  language 
sinc'c*  the  oqj^aniieation  of  the  corpjratinnp  l»yt  it  is  only  jui<tire  to  the  Anml- 
^mated  to  state  that  the  njannf^onienl  of  the  ('onjj>anyr  ^^hilc  far  from 
perfe**t,  i»  upon  a  sounder  and  fairtT  tmm&  than  ever  before.  The  *V'xp<jseT" 
of  Anialj^ainated,  L^  the  num  who  did  tlie  dirty  work  tliat  was  too* stencliful 
lor  Rogers  and  his  associates.  He  wus  paid  for  it  otiee  or  twice,  but  the 
AnrnJiKamated  refused  to  pay  three  linies — hence  the  ''disclosures*'  of  the 
virtuous  Lawfjon — himself  the  owtier  of  a  mining  company  yclept  Trinity, 
compared  with  whicli  the  Amalgamated  shines  like  *in  electric  light  along- 
nde  a  putrescent  mackerel. 

AMALGAMATED  GOLD  &  COPPER  CO.  ARIZONA. 

Dead.  A  nnugla^«*-Lacey  flotation,  fonuerly  located  a  I  Huron,  Vavapai 
county,  Ari/cimi»  where  a  'SOO'  slmil  was  8unk. 

l>fniirla>is,  l^cey  &  Co.  have  been  opertiting  for  the  pa.nt  five  years  or 
mont  of  the  largest  and  clcven*st  mining  .swindles  ever  kiinwn  in  the  United 
8blt€il*  Sumptuous  ofFtces  are  maintained  at  tiC  Broadway,  New  York, 
*thl  aL»out  forty  branch  oHices  have  been  e,stablii?hed  in  various  cities  of 
the  United  Stales  and  Canada.  A  number  of  honest  men  have  been  drasvn 
into  the  scheme  by  baits  of  alluring  eoinmiHBiona^  and  have  peddled  the 
rotten  shares  of  this  dnti  ot  stock-jobbers  among  their  frienda  and  neighbors^ 
lo  the  loBB  of  their  own  peace  of  mind  and  reputations.  The  f>lan  of  the 
I>ouglA»»-I*acey  swindle  is  neat  and  eomprelieniiive.  The  finn  aniiounced 
limi  it  would  operate  on  the  law  of  averagen*,  and  iiy  handling  many  mines 
the  flood  ones  would  make  up  for  the  failures.  Consideralile  Iduifiag  has 
l)een  done  in  the  way  of  enide  mining  operations,  but  none  of  the  "mines'* 
liave  proven  succensfuh  and  none  are  likely  ever  to  l>e  succeH^ful. 

Tliif*  firm  of  sharpers  begun  payijig  dividends  on  shares,  when  no  profits 

earned*  for  which  they  sliould  be  jailed  for  the  common  swindlers  that 

lire.     Stock  in  the  worthless  com|>anie3  was  exchanged  for  stoi-k  in 

ly   worttdess  companies   whenever  shareliolders  grew   tired,   and   the 

.  of  the  eonspirary  were  tolled  along  by  the  **dividendH'*  paid  out  of 

!  mone^'  they  ha*l  themsehes  furnished.     For  the  piisi  year — or  since  the 

iswue  of  the  Copper  Handbook,  exposing  the  utter  r^iltenness 

nnd  its  pronioliuns — rash  dividends  have  been  suspended,  and 

crip'*  dividends  substitiUed  therefor     It   is  reported  that    this  firm  htm 

ked  iumething  like  KKOfJO  small  investors,  in  the  United  States  and  Canada » 

>thc  tune  of  ^veral  niilUons  of  dollars. 

The  manner  in  which  this  firm  of  swindlers  has  muzzled  the  fiiuincial 
mnd  mining  press  by  the  placing  of  its  advert  i^cuients  is  no  credit  to  the 
eriran  trade  press.     Just   two  publi(*at iona  luue  exposed  this  concern, 
ftd  called   a  spade  a  spade.      One  was  tlie  Mining  Jt  Eiiginta'ring  Review 
Fmncisco — ^to  whom  all  honor — and  the  other  was  the  Copper  Hand- 
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GEWERKSCHAFT  VER,  AMALIA-  OWD  KKOTTENBERG.         GERMAKY. 

letter  returriPii  itiirlairiie<j  fniru  f<*rijwr  mine  nlfni',  MoriishaiLsen  an  tier 
Duut|>!it\  Ht'sson-Nu-swin,  Germany.     Atiolph  Freund,  president;  Ptml  MJl^ 
riiN,  enpneer;  i  :ipilulii£ation»   l,4mMJt)n  inarkf*.     Has  cupriferous  silver-lead 
<ires,  opened  liy  one  simft.      Presiimahly  idle. 
AMARANTH  GOLD  MINING  CO.  ARIZOKA 

Mine  ofliee:  Maxlon,  Ariz,     S,  J.  Goldie,  superintendent.     I^ands,  II 
claims^,  including  the  Htormeloud.     Ores  carry  go!tl,  silver  and  eopper.     Um 
stejim  fMj\ver- 
AMAZON  GOLD  CO.  MEXICO. 

(.)ffire:  5tl7Cmnmercial  Bld^.,SL  Ixivii.s.Mo. ;  Mine  office:  CViacala.SiiuiIoa, 
Mex.;  JuH.  T.  Du^an,  president  ;  f/dvvanl  B.  Sowers,  manager;  J.  S,  Wil- 
kins/ni,  superinleiideiit;  J.  E,  AriMild,  assistant  Kuperintentlent.  Ores  carry 
paid,  tsilverand  copper.  E*pjipment  includes  a  Jiryaii  mill  and  JIMon  smelter, 
t^irripany  said  Uy  plan  inHfallahon  of  mrHlern  smelter  of  fair  sivte.  Employs 
m\  to  125  men, 
AMERICA-BRITANNU  MINING  CO.  WASHlNGTOff. 

Mine  office:  Barium*   King  Co.,  Wash,     C.  Canipbell,  superint^mlent, 
nt  last  accounts. 
AMERICAN  CONSOLIDATED  COPPER  CO.  NEW  MEXICO. 

Odice:  44  East  Broad  St.,  Columbus,  Ohio.  Mine  offiee:  Santa  Ff, 
Santa  F<5  Co.,  N.  M,  Orgauizcd  BM)1»  under  laws  of  New  Mexico,  ydth 
capitalizalion  $5,fK>n,0<K)j  shares  $1  par.  Adelhert  R.  Gibson,  presidcnl 
and  fjeneral  manager;  D.  A.  Walker^  vice-pre.'^itlent  and  treiiisun*r;  W,  B. 
llandall,  secretarj^;  E»  A.  Johnson,  receiver.  Lands,  32  clainiB,  area  tM*l 
aeres.  Prnpt^rty  is  in  5  groups,  all  in  New  Me^xico.  The  At  wood  ^mp  iif 
fi  elainiit  is  in  the  Shakespeare  district  of  Grant  county;  the  Don  BernJinlo 
group  of  14  cdaims  is  in  the  White  Signal  district  of  Grant  count j';  tliv  fun- 
light  group  of  4  (laima  is  in  the  San  Andreas  district  of  Socorro  county;  t^^ 
El  PaAo-Htick  Ishiiid  group  of  I  claims  is  in  Xhe  Gallinas  district  of  Liaroto 
county,  and  the  C<»pper  Age  group  of  4  claims  is  in  Los  CerriUos  district  i*f 
Santa  F4  county.  Work  has  been  doiie  on  all  5  groups,  with  priarip*! 
opemLions  on  the  Atwootl  group.  Them?  various  prcjperties  show  8  ft*«urf 
veiufi,  of  which  the  3  priiicipai  range  4'  to  70'  in  width,  with  ej^ilimated  avewfe 
values  of  12%  copjKT,  5..^  oz.  silver  and  114  gold  per  ton,  mainly  from  oxkk 
and  sulphide  ores,  with  a  limited  quantity  of  carbonates.  Has  11  sMt^ 
of  40'  to  100',  with  3,(JO0'  of  underground  openings  and  about  GO.CXM)  l«)n« 
of  ore  blocked  out  for  sloping.  Has  steam  power  and  a  50-ton  eoricenlralof*^ 
HiLs  e\jMTimentc<l  with  various  leaching  processes  for  the  lixiviation  of  I 
bcjdies  of  low-grade  (»re.  l*rop<'riy  is  in  the  hantls  of  a  rieeeiver  with  ' 
ugly  charges  made  l»y  sliarehohlers  against  Gibson  and  bis  associates,  wl 
are  pictuptnl  as  scoundnds,  U  hile  charges  of  shiireholders  reruaia  to  \ 
proven,  tl>en^  is  no  i|uest  ion  as  to  t  heir  having  a  consideraJde  liasis  of  fart. 
AMERICAN  CONSOLIDATED  MINES  CO,  NEW  ME 

Otfice:  2.3  Postoffice  Hldi;.,  Colorado  Springs,  C^rdo.     Mine  nf!ie<»:  T« 
Taos  Co.,  N\  M.     Employs  12  men.    J.  Shumaker,  president;  C.  D.  W« 


HKret&iy  and  treiisurcr;  O.  H,  Stanley,  general  manager;  E*  H,  SoQtlier. 
Hbpej-intendent.  UiT^anized  November,  1001,  under  laws  of  New  Mexico, 
with  capitaliiatiou  13,0tl>,000»  shares  $1  [mr.  Lands.  19  claims,  area  380 
acres,  aXm  a  5-aerc  milkite  and  Imlf  intorest  in  380  acres  of  tiniber  lands,  in 
the  Rio  Hondo  and  Lake  Fork  districts.  Has  secured  assays  of  3%  copper 
and  $1G  i;old  per  ton  from  ores  cut  in  3  tunnels,  longest  510'. 
AMERICAjr  COPPER  CO.  ARIZONA. 

Office:  11  Broaiiway,  New  York.  Mine  office:  Val  Verde,  Yavapai  Co., 
^%jT£.  Organized  under  laws  of  Arizona,  with  capitalization  15,000^000, 
dtares  $1  par.  Employs  about  100  men.  J.  K.  Bumlmni,  president;  A.  8. 
Ktmberley,  secretfl.r>'  and  trejif^urer;  Benj,  Blancliard.  sujjcrinicntic  nt.  Lands, 
3D  cUuniA,  area  4U0  acres,  iueludiu)^  the  Iron  Kiii|^  mine,  in  the  Bii;  Bu^  db- 
Uict.  Hii8  7  shafts,  deepest  100'.  210',  250'.  aad  385',  with  about  5,000' 
of  tinder^rotind  optminps,  showng  a  lar^e  ore  iKjdy,  estimatctl  to  give  35tJ,000 
tons  averaging  f  10  per  ton  of  ore  blocked  out  for  stiiping.  Frineijjal  values 
'  are  in  gold  and  silver,  with  lead  and  copper  as  hy-pn.nlut.'ts.  lias  at*!arn 
poirci  and  6-st^imp  mill,  stamfw  bein^^  ftiH*il  with  1,IMMI-Ib.  shoes  and  having 
^pndruple  dischargee,  mill  havini:  a  daily  ca  pa  city  of  40  to  50  tons.  Hiis  a 
^-lon  cyanide  plant  and  is  said  to  phm  buildinc  a  500-1  on  concentrator  and 
iter,  to  cost  $250,000.  Has  electric  li^ht,  steam  and  water  power,  neces- 
miiie  buildings,  dwellings  for  workmen,  store  and  Lombinatifin  church 
eehool  buUdin^.  Company  seems  well  managed  and  prospc^nius. 
JkMEMlCAE  COPPER  CO.  WYOMING. 

Uflicc:  327   Pine  St.,  Williamsport.  Pa.     Mine  office:  Holmes,  Albany 
K,  Wjro.     Employs  15  to  20  men.     Thos.  M.  B.  Hickn,  president  and  treas- 
er;  Otto  C  Clinger,  secretary';  LeHoy  Seholl,  su|ierinlendent.     Or^anijGed 
lug.  23.  1902,  under  laws  of  Wyoming,  with  capitalization  |1  ,tHX),000.  shares 
par.     I^nds,  5  claims,  area  100  acres,  in  the  Douglas  Creek  divmion  of 
'  Kiicainpnient  district,  showing  a  fissure  vein  in  granite,  20'  wide  at  depth, 
compose<l  of  three  distinct  layers,  fir^t  beint^  porjjbyritic.  with  width 
f  6'  to  7'  and  carrying  about  1.5%  c<ipper  and  $7  gold  p*-T  ton.  with  s<jme 
Dvellite  assaying  60%  copper  and  S20  gold  per  ton;  second  layer  of  6'  to 
of  jaspelitc  and  diorite,  carries  decomposed  iron  ore  assaying  $20  to  $150 
M  pcT  ton;  the*  third  layer  is  brecciated,  carrying  oxide,  carbonate  and 
uJpliide  on-s  of  copper,  wnth  quartos  gant^ue,     Ihia  a  3-conipartJnctit  main 
baft  100'  deep,  planned  to  be  sunk  to  1,000',  abo  other  shafts  of  50'.  00' 
IfiO'.     Has  a  100-h.  p.  steam  equipment,  with  Norwalk  air  compressor, 
Dwer  drills  and  necessary  mine  buddings.     Property  regarded  a-s  pr<:fmising 
Hfl  company  is  one  of  thci  most  vigorous  in  the  Wyoming  copfjer  fields. 
ICAJf  COPPER  MINING  CO.  NEW  JERSEY. 

Office:  20   Broad  St.,   New  York.     Mine  office:  Somer\'ille,   Somerset 
,  N.  J.     Organized  1885.  under  laws  of  New  York,  with  capitalization 
>,000.  shares  $1  par.     Josiah  C.  Rciff,  president;  W,  S.  Chapman,  secre- 
;  Joeiah  Bond,  general  nmnager;  John  T.  Dowmey,  mine  sviperinlcndent, 
n.  mining  rights  to  aboxit  1,0(X)  acres  and  a  50-acre  tnillsitc  owned  in 
Ore  QCCUI9  m  bkiok^t  y^im  heW^n  trap  and  blmlcr  the^  having  an 
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avenij^o  ihirkiusis  of  2'  anil  heinp  Iruceuble  nearly  t  inilcs.  mm ini;  an  &\\- 
matPti  iiiinLnium  nvpra^e  of  2*"^^  to  2.5%  copjXT,  with  small  pjld  and  silver 
vulues.  Native  coji|>cr  urcure  at  depth,  with  various  oxides  and  carboniiteg 
above,  in  a  j^^n^ue  of  altered  shale.  Mine  \»  opcneil  by  3  inclines  of  155', 
4.50'  and  1,31X3',  abo  a  5tM>'  crosscut  drainii4^e  tunnel.  Has  stCAin  powt^r, 
with  30-h.  p,  hoist,  5-ilrill  Rand  air-compressor  and  driib,  tramway  niul 
necessary  mine  buildinpj.  The  fonecnlrator  is  of  wood  and  «tone»  wth 
tlaily  capacity  nf  50  ton^s,  havinj:  2  rolls,  screens,  crusKet^  and  2  \Mlfley  tables. 
I^ductt  .when  mim"  is  opcrutetl,  i.s  tunied  out  n»  conceutrates,  slitpped  to 
snieltera  on  Now  York  Imrbor. 
AMERICAU  COPPER  MINIKG  CO 

Office:    4    Cam  pan    Bltlf;.,    Detroit   Mich,     John    Haker,    president  and  | 
general  manager-     Local iim  u\  property^  if  any,  unknown. 
AMERICAN  COPPER  MmiNG  CO. 

A  "snide"  concern;  ft>rmer  office  at  40  Wall  St.,  New  York.     Possibly 
same  eoinpany  a.s  tlie  one  liavinji!:  ita  ufficc  in  Detroit.  ' 

AJCERICAN  COPPER  MIMNG  &  EXTRACTION  CO.  COLORADO. 

OlTice:  82S  Equitable  Bldg.,  Denver,  Colo.     Owned  the  Gardiner  copper 
leaching  and  precipitating  proeesie,  in  use  at  the  Denver  plant  of  the  I'ninn 
Ore  Extraction  &   Reduction  Co.;  process  since  sold  to  the  Commonwealth 
Reduction  Co. 
AMERICAN  COPPER  MINING  A  SMELTING  CO.  NEW  MEXICO. 

J,  R.  Kerr  tt  Co.,  555-1 1  Broadway,  New  York,  **fii*eal  a^i^ents"  of  con 
pany,  removed  and  left  no  addrct^s  behimh  Property  was  advertised  as 
develojied  mine,  shipping  ore  to  smelters,  but  was  not  found  in  New  Mexic 
AMERICAN  DEVELOPMENT  CO.  ARIZONA*" 

Offiee:  Wolvin  Bldg.,   Dulutb,  Minn.     Mine  office:   Bisbee,  Cochise  Co,, 
Ariz.     Henr>^  B.  Hovland,  pr4»«idcnt ;  Thos,  F.  Cole,  vice-president;  Chas.  d*Au- 
tremont,  Jr.,  secretary  and  trciisnrer.     Organized  May  2,  1904,  under  Li^-s  of 
AriKoUii,  with  capit^ilization  S12(_VXK},  sliares  $10  par,  $ii  paid  in,  all  i.Hsued. 
Lands,  9  claims,  lying  next  east  of  the  Junction  Development  C*o*  and  Calu- 
met ife  Pittsburg  Mitiing  C^o.     Maiiiigement  is  composed  of  men  promincaf^| 
in  the  Calumet  k  Arizona  group.     No  development  has  been  undertaken  aJ™ 
yet,  but  the  promising  rc^sults  secured  at  the  Junction  rcnoer  it   likely  that 
attention  will  be  ^iven  the  American  also*  Ijefore  the  close  of  U)05. 
AMERICAN  EAGLE  COPPER  MINING  CO.  WYOMING. 

Mine  office:  probably  Encampment,  Carbon  Co.,  Wyo.  John  Morria^f 
manager.  Is  sinking  a  shaft  and  lias  secured  specimens  of  gcwd  copper  ore.  ^1 
AMERICAN  GOLD  &  COPPER  CO.  ARIZONA* 

Office:  401   Henne  Bldg.,  Iais  Angeles,  Cal.     Alinc  offiee:  Morris! ownr 
Maricopa  Co.,  Ariz-     A,  B.  Hall^  superintendent;  J.  J,  Hawkins.  attonieyJ 
Capi  tab  nation  $1,000,000,  shares  Si  par.     Lands,  about  100  acres,  includir 
Fitzhugh  ]^e.  Joe  W heeler  and  Eddy  mines.     Whs  aurifemus  and  argon tl^ 
ferous  copper  o\%\  extensively  developed,  witli  strain  power  and  10-st;im| 
mill 
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fERICAK  GOLD  &  COPPER  mHIHG  CO.  WTOHIKG. 

Office:  1431-79  Deartmrn  St.,  Chicago,  UL  Mine  office:  Jdm.  AltMnj 
).,  Wyo.  Albert  L.  Stone,  president;  J.  C.  Easick.  secretary;  Frank  T. 
fyatt,  general  '  superintendent.  Capitalization  $5,000,000.  Lands,  14 
iaims,  held  by  location. 

JIERICAll  GOLD  MmiHG  CO.  COLORADO. 

Office:  304-411  Olive  St.,  St.  Louis,  Mo.  Mine  office:  Ouray,  Ouray 
\  Colo.  Employs  40  men.  W.  C.  Wrisberg,  president  and  general  mana- 
^;  Ernest  P.  Olshausen,  secretary  and  treasurer;  V.  .\.  Laughlin,  super- 
intendent; Ed.  Wall,  mine  superintendent.  Organixed  1889.  under  laws  of 
Colorado,  with  capitalization  $3,000,000,  shares  $10  par.  Has  paid  dividends 
of  $420,000.  Luids,  13  patented  claims,  area  200  acres,  including  the 
American  Nettie  and  West  View  mines,  abo  50-acre  millsite,  in  the  Ouray 
district.  Country  rocks  are  granite,  shale  and  quartzite.  Produces  oxide 
and  sulphide  ores  averaging  2%  copper,  1%  lead,  20  oz.  silver  and  20  cents 
gold  per  ton.  Has  70,000^  of  underground  openings,  with  large  amount  of 
ore  blocked  out  and  in  sight.  Has  steam,  electric  and  water  power,  with 
404tamp  mill  and  concentrator,  shipping  concentrates  to  the  Pueblo  smelter. 
AKERICAK  GOLD  mHING  COMPAKT  HEW  MEXICO. 

OF  NEW  MEXICO. 

Office:  312  Tacoma  Bldg.,  Chicago,  111.  Mine  office:  Xogal,  Lincoln 
Co.,  N.  M.  A.  T.  Anderson,  president;  John  Monk,  secretary;  J.  M.  Rice, 
njanager;  M.  D.  Gaylord,  superintendent.  Operates  the  .\merican,  Helen, 
Old  Abe  and  other  mines,  producing  gold,  silver  and  lead.  Has  steam  and 
^tric  power,  with  a  50-stamp  mill  and  50-ton  cyanide  plant,  and  employs 
«bout  50  men. 

AXERICAN-MEXICO  MIKING  ft  DEVELOPMENT  CO.  MEXICO. 

Office:  1009  Masonic  Temple,  Chicago,  111.  Mine  office:  Velardena, 
'^wango,  Mex.  Organized  under  laws  of  South  Dakota,  with  capitalization 
^,000,000,  shares  $1  par.  Dr.  W.  S.  Phillips,  president;  W.  K.  Graham, 
*oetary.  Lands,  something  under  10  pertenencias — or  less  than  25  acres — 
•djoining  the  Velardeila  Mining  &  Smelting  Co.'s  prof)erty,  carrying  three 
'^wow  but  rich  veins,  averaging  6^  to  0*'  width  only.  Also  has  options  on 
**^  mining  lands.  The  company's  mine,  known  as  La  Roca  or  Victoria, 
*^ught  of  Carlos  Von  Brandcns  for  $60,000,  is  a  good,  smaU  mine,  but  woe- 
*^y  inadequate  to  supporting  the  present  top-heavy  capitalization.  Pro- 
'fciction  is  one  carload  of  very  rich  ore  monthly — no  more,  despite  the  bluster 
^  th^sharpcrs  at  the  head  of  this  company. 

The  company  has  a  60-ton  smelter,  and  is  building  a  new  smelter  of 
^eral  hundred  tons  daily  capacity,  said  capacity  being  sufficient  to  smelt 
I  jear's  production  in  24  hours.     Company  is  paying  2%  monthly  dividends, 
iiiieh  it  is  not  earning. 
iXERICAN  MINES  DEVELOPMENT  CO.,  LTD. 

Office:  506  Oneida  Bldg.,  Minneapolis,  Minn.  P.  R.  Bailey,  president; 
18.  T.  Manning,  secretary,  treasurer  and  manager.    Claims  to  own  and  to 
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AMESICiUliaillJIG,  MILLniG  A  SlKLTIia  OQU 

lifTico:  ciMi;  at  Wes^uiri  ib  <;o.«  10,  Cokmu  St,  Loddoa,  £.  C,  £n? 
at  and  tramfcr;  *^iL  Bctd,''aeentaffy;  **  W.  lUttheiis;* 


Na  ptfnon  or  publication  i»  Infallible,  and  tbe  assumption  of  Infairibilitv 
baa  lj«wn  dbiciaimcd  expressly  In  the  past  and  pi«aent  editions  of  the  Copper 
litiUii\HMjk.     It  ia  with  chagrin,  however,  that  the  author  admits  haviiv^ 
imm  ** taken  in'*  by  thia  cheap  Bwtndle  in  the  last  annuiil  edition  of  this  work 
No  iitliiff  ronipany  ^ven  a  good  rating  in  Volume  IV  ha«  been  found  other- 
wwi?  Uiun  nm[}tnm\fU*,  tun]  nnne  of   tbe  numennus  eonipaiiies  d«'nounced  m 
rniurliili'Mt  hjivfr  JMU'n  f*juritl  fitlM?rwi»«»  limn  tlishonest.     To  make  such  repiini- 
ticiri  tm  M  \ttiH»*i\flv  lo  ri'jwlfPH  fur  the  |j;i»i>d  raiiu}^  »'rrf»nti:jusly  but  hone«ll)' 
^iwu  \]m  rfilMm  mritnTn  urn*  yt-ar  ago,  it  is  now  ntateil  in  tlu*  phiine$t  po^- 
bli'  hin^jjimK'*.  tlitil   ili(»  ArncTirnn  Mininf?,  Milling  <fe  Smelting  Co.  is  a  miik 
Hwn*«IU%   inriti'jinniliHl  undrr  Anioriritn   bws,  but  fcHtJing  up<.m   the  g:uJ]n- 
bilily  t»f  tin*  rt'«itltM»lf*  irf  (Jrtnit  Hrilain^  where  it  is  doniitilud,  under  the  wh\^ 
of  Wi'Hton  1^  C\j.,  11  mcin^  than  sliatly  eonceni  in  LondoTh 

Tln3  t't»nv|iahy  rliiiJUH  to  j^muhhcsw  niintvs  in  Alaska^  Arizona,  Calif omta, 
Coltmuln  iiHtl  Mi'xiro*  Ninu*  ttf  thtw*?  allt^gml  minei*  have  hcon  located.  It 
iH  (MiMMihlr  timl  tho  HwinillcrH  pr^imotiag  these  Shan's  attempt  to  make  a 
lerlnni'nl  *Mmi|ili3uu'«i  with  llu^ir  a?«ertii*iis  by  holding  worthless  mining  claims, 
which  th»\v  rail  muic^s— Init  wluil*is  the  ditTerem*e7 

'11  li?*  tHinitK'iny  is  a  Mvimllo  of  the  most  rotten  and  barefaced  sort,  and 
m  rrv  man  cMiunccttHl  with  it  i»  either  a  fcml  or  a  ras^^al. 
AMKRICA.il  PROSPKCtmO  A  DEVELOPMEHT  CO.  ARIZONA. 

UtVuH^  And  mii\c:   UinlvtH*,  Cochise  Co,,  Ari%     Landa»  somewhere  in  tlic 
Mul»»    MountainH,  an*  sjiid  lo  sht^w  oiv 
AMERICAH  SMELTING  A  REFlKtHO  Ca   NORTH  &  SOUTH  AMERICA. 

i>lluv;  71  Unv^dwav,  New  Vivk.     Orpoilaed  April  ^,  1S99,  under  laws  of 
N«»w  ivrmy.    Pntmi  tmpkU^&tmXkm  b  $liiO.OOO.O(X},  batf  comnion   and  ludf 
1%  fumiftbllvt^  pnhiunc^  Amtm.    For  iarml  year  cndiog  A|>ril  30,  19(H» 
fOVD^Mtf^Y  iKoirta  Ml  ^unli^  of  mj9l»JBn.  an  mmmm  oi  $32g; 
Iftm  xm^.  hmxh^  m  tmk  mufkm  «l  ^JM7«43S.  wHIi  aaante  of  11104 

llM^m  t^wvll  vw^^^-|lgwiJ■^^^;   Uaatt  Onj^mihiii^  9amsunri   X.  Sulit,  a»- 

iAk^rti^^d^     BJ*  Will         M^^uJ^^^^^^^^fe     ^^^^^^1^^^^^^ 
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On  May  1 ,  1903,  the  company  had  plants  with  an  annual  capacity  for 
smelting  3,720,000  tons  of  ore,  and  refining  plants  capable  of  handling  340,000 
tons  of  pig  lead  and  36,000  tons  of  blister  copper  yearly. 

The  company  owns  the  following  smelters:    Germania  Lead  Works  and 

Hanauer  Smelting  Works,  Salt  Lake  City,  Utah;  a  copper  smelter  at  Murray,  9 

miles  from  Salt  Lake  City,  R.  D.  Rliodes,  superintendent,  new  and  modem 

throughout,  with  2,000  tons  daily  capacity,  having  steam  and  elect nc  power, 

and  employing  nearly  1,000  men;  United  States  smelters,  at  Helena  and  Great 

Falls,  Mont.;  National  Smelting  Co.,  Chicago;  Omaha  smelter,  at  Omaha, 

Neb.;  Grant  and  Globe  smelters,  Denver,  Colo.,  Franklin  Guiterman,  manager; 

H.  H.  Alexander  and  C.  H.  Livingstone,  superintendents;  Pueblo  Smelting  & 

Refining  Co.,  including  the  Eilers  plant,  Geo.  A.  Harsh,  superintendent,  the 

Philadelphia  plant,  S.  C.  Hazelton,  superintendent,  and  the  Pueblo  plant, 

W.  H.  Howard,  superintendent,  all  at  Pueblo,  Colo. ;  San  Juan  smelter,  Duran- 

go,  Colo.;  Bi-Metallic  smelter,  Leadville,  Colo.:     Penns>'lvania  lead  smelters. 

Salt  Lake  City,  Utah,  and  Pittsburg,  Pa.;  Chicago  and  Aurora  smelters, 

Chicago  and  Aurora,  III.,  and  Leadville,  Colo.:     Kansas  City  smelters,  Kansas 

Qty,  Mol;  EH  Paso  smelters,  F.  C.  E^rle,  superintendent,  El  Paso,  Texas; 

Guggenheim  smelters, ^  Pueblo,  Colo.,  Monterey  and  Aguascalientes,  Mexico, 

latter  with  2  new  300-ton  convertible  furnaces,  for  use  interehangeably  on 

lead  and  copper  ores;  Guggenheim  Refinery,  Perth  Amboy,  N.  J.;  El  Carmen 

BoelterB,  El  Carmen,  and  Sierra  Mojada,  Chihuahua,  Mex.;  Velardena  smelter, 

Velarieiia,  Durango,  Mex.;  Playa  Blanca  smelter,  leased  from  Compaiila 

Minera  Huanchaca,   Willard  S.   Morse,   general  manager,  at  Antofagasta, 

Chile.    The  company  is  interested  extensively  in  Mexican  mines  of  lead, 

aiver  and  copper,  operated  to  feed  its  smelters.     This  is  much  the  largest 

aneltiDg  corporation  in  the  world,  and  is  managed  with  signal  ability  and 

wccesB. 

AKERICAH  ZINC  EXTRACTIOH  CO.  ARIZONA. 

Mine  office:  Tucson,  Pima  Co.,  Ariz.  Lands  include  the  San  Xavier 
nunc,  with  ores  of  silver,  lead  and  copper.  Has  steam  power.  Probably 
idle. 

AXPARO  MINING  CO.  MEXICO. 

Office:  Philadelphia,  Pa.  Mine  office:  Et2satlan,  Jalisco,  Mex.  Cap- 
itali«atk>n  $3,000,000,  shares,  $1  par.  Ferdinand  Sustersic,  general  manager. 
I^t)perty  is  El  Cusco,  Santo  Domingo  and  adjoining  mines,  said  to  have 
■nail  pockets  of  rich  ore  carrying  gold,  silver,  lead  and  copper.  Property 
also  shows  large  bodies  of  low-grade  concentrating  ore,  of  which  considerable 
^  been  mined.  Company  plans  installation  of  large  cyanide  and  concen- 
tntkm  plants. 

AMf  C  MINE.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  Julm  Owen,  owner; 
Geo.  Riley,  superintendent.  Ores  carry  gold,  .silver  lead  and  copper.  Has 
0leam  power. 

AMYGDALOID  MINE.  MICHIGAN. 

Office:  care  of  J.  F.  Carey,  Escanaba,  Mich.     Lands,  2,210  acres,  in 
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Keweenaw  cfiunty.  Mirhi^un.     Ha.s  6  shafts  and  7  levels,  and  has  produced 

77fl  tons,  180  lbs.  of  refined  copper.     Idle  since  1874. 

AWACOIfDA  MINE.  HEW  MEXICO^ 

Mini"  office:  San  Pedro, Santa  F6  Co.,  N.  M.     Camilhers  A:  Field,  ciwnrri* 
and  in;inai;ors.     Ore*J  rarr>'  j^oki,  Bilver,  lead^  copper  and  zinc.     Has  fjleaiim 
power  and  Ls  naid  fo  have  a  small  srnelter. 
ANACOWDA  CONSOLIDATED  COPPER  MINES  AND  SMELTING  WORKS- 

Sold    to    Murriii  C<iipj,Mr    Miiic.^,    Lt*L 
ANACONDA  COPPER  MINING  CO.  MONTANA. 

Office:  f2  i^roadway,  New  York.  Mine  office:  Butlc,  Silver  Ii<»w  Co., 
Mont.  Is  the  second  Izirgeat  copper  prodvjcer  of  Ihu  world,  employing  alwut 
S^OfM)  men,  under  nornial  circumstances.  I«  controUed  hy  the  Amalgamated 
Clipper  Co.  i^FKanixed  June  IS,  IStJS,  under  laws  of  Montana,  with  capi- 
taliifiation  $;iO,OtM),lM>,  aliares  125  par.  Henry  H.  Rogers,  vice-president; 
W.  H.  Dudley t  secretar\s  F  P,  Addick.s,  asai«taiit  secretary;  John  GiUies, 
superintendent;  D.  W.  Hniuton,  eoiisulting  enf^ineer;  Ge*).  D.  Caso^  snielter 
sujxvrintendent;  W.  L.  Bull,  A.  C  Burrage,  H.  H.  Rogers,  \Vm.  Rockefeffcr, 
W.  G.  Rockefeller,  E.  C>  Bopert  and  W.  W.  Dixon,  directors.  Transfer 
aRent.  National  City  Bank,  of  New  York.  Annual  meeting  is  in  May.  Stock 
ia  listed  on  New  York,  Boslon  and  London  stock  exelianges.  Dividend  cou- 
pons are  payable  in  England  by  ^tfie  London  Joint  Htoek  Bank,  Ltxl., 
Princes  8t,,  E.  C,  with  warrants  to  bearer  issued  in  denominations  of  5, 
30  and  50  shares. 

U prorations  for  the  three  preceeding  fiscal  years  ending  June  1  are  coitw 
pared  as  follows: 

1902. 
Gross  yield  per  ton  ........  S  10  6Ci 

Cost  of  mining  per  ton..  ,  _  3  SO 

C<k9t.  Irans^M^rtat  ion  per  ton.  .  15 

Cost  of  reduction  jier  t*)n, . .  3 .  32 

Paid  for  labor ,  _     3vSftO,78tt  (Kl 

Macl  I  i  I lery  and  g upplies . ,  ,  .     3,118 ,705  f Kl 

Cost  of  marketing 2.052,105  <Ki 

Gross  proceeds  . .    10,198,953  JK) 

Total  expenditures 0/209.342  *KJ 

Net  proceeds 1 ,289,61 1  00 

Ton;*  111  ore  treated 98 1,958 

Dividends  paid  m  1901,  were  50  cenU  each,  in  May  and  November,  a 
total  of  $1,200,000  for  the  year,  giving  total  dividends  paid  by  company  to 
end  of  1901  of  121,150,000. 

The  Anaconda  mine  was  opene<l  in  ISSO,  by  J.  B.  Ha^in,  Marcus  Daly 
and  Senator  Hearst,  for  silver.  At  a  depth  of  about  150'  the  silver  values 
decreased,  being  replaced  l>y  high-gnide  copper  ores,  principally  ehalcoeite  and 
bornite.  The  eonipaoyn  minc^  at  Butte  include  the  Anaconda,  Never 
Sweat,  St.  Lawrefire.  High  Ore.  Cireen  MonntJiiii  Cons^ohdated.  Bell  and 
Diamond,  which  are  regularly  Di>eralcdj  abo  the  Modoe,  Wake-up-Jim  and 
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idle  mines,  inrliidin^  a  numlier  of  mininc^  daims  of  morp  or  li?ss  pro3- 
tive  value,  wliilc  rriLjCfllaiieous  landei!   hiildiupi  inclurb^  sundry   tiniber 
ids  and  coal  mhies,     'J  lie  coiintr>'  rm-k,  known  as  tlie  liully  granite,   b 
tsic.  with  an  Intrusive  t**  iti  rock  known  a«  tlie  Bluebird  ijranhe,  a  quartz- 
porphyry  beinp  \hv  lliird  rock  uf  the  series  in  a<;e»  the  entire  rock  mass  being 
tt«red   by    fissures   carr>'ing  argentiferous   and   auriferous    copper   ores. 
le  ores  are  niairdy  sulphide,  largely  clialt  ucite  and  bornite,  with  some  clialeo- 
lyrite  and  a  large  pereentagi»  of  enarpte,  which    is  an  arsenide  of  copper, 
the  ores  having  a  g;anij[ue  of  quartz.ite  and  dr'conipoat'd  countr>'  rock.     The 
ide  and  cjirbonate  ores  uj^ually  found  near  surface  in  copper  mhies  are  not 
|Uent  in  the  Butte  dust  riot »  the  granitic  country  rock  being  unfavorable 
to  tiieir  formation.     Like  the  veins  of  all  other  known  mining  fields,  the 
fiutt«  ores  grow  leaner  with  depth,  but  the  lowest  openings  show  ore  bcxiies 
of  great  perslst<?nce  antl  atrength,  carrying  enonnouis  quantities  of  diii^uni- 
nated  ores  running  2%  to  0%  m  copter.     Sufficient  metliuin  and  low-grade 
ore  is  developed  lo  enable  the  Anaconda  to  produce  75,0O0,OtX)  pounds  or 
>pe  of  refined  copper  annually  for  many  years  to  come.     A  considerable 
T  of  slopes  of  high-grade  ore  remain  untouched,  but  these  are  not  to 
ifiicient  number  to  greatly  raise  the  average  percentage  of  the  ores  remam- 
unmined.     Ores  smelted  give  an  average  return  of  about  65  Iht^.  of  copper 
r  short  ton.  or  3.25*;!  copper,  with  3  oi^  silver  and  a\'erage  values  of  $1 .75  to 
gold  and  -silver  per  Ion, 
Of  tiie  -\naconda  company's  mines,  the  Anaconda  proper  employs  CiOO 
|o80Q  men,  having  a  3-conipart men t  ]  ,StKy  iiuiin  shaft,  timbered  with  10x10" 
uare  sets,  with  good  ventilation  and  about  30  exit^*,  connected  underground 
ith  the  Never  Sweat.  Bell  and  St.  Lawrence  mines.     Eight- ton  skips  are 
under  double-deck  cages  worked  in  counterbalance.     The  Never  8weat 
a  2,20(y  main  s^haft.  with  a  3.000-H.  p.  hoist,  and  employs  about  500  men, 
Die  St.  l^wTencc  has  a  S.fMXF  thn'e-ctMn[)arlment  main  shaft,  with  22  exits, 
ij ploying  about  TOO  men,  normally.     This  mine  has  been  on  fire  since  1890. 
fire  is  in  an  extensive  area  above  the  2iW  le^el,  and  is  fought  eoni?tantly. 
*o  prevent  or  retard  its  spnuiding,  solid  masonry'  bulklipjuls  are  built  to  cut 
its^progre!5«.     A  complete  fire  fighting  brigade  is  kept  constantly  on  duty, 
Mtirkifig  reffuiiir  8-hour  sliifts.     The  mine  water  of  the  St.  Lawrence  carries 
9  to  13  lbs,  copper  per  ton,  and  part  of  the  copjier  contents  are  precipitated 
und  on  scnip-iron  in  concrete  sumps,  and  the  water  again  lejichetl 
^UffAce^  whicli  it  rea.chcfi  carr>'ing  only  2  to  4  lbs.  of  coppr»r  per  ton.     The 
\i  Ore  mine  employs  2tK)  to  3f>0  men,  and  has  a  2,3fK)'  tbree-cojnpartment 
u  shaft,  the  deepc*st  in  the  ramp.     This  shaft  unwatcrs  nearly  all  of  the 
lacunda  mines,  having  7  pnwerfiil  piuinps.  3  on  the  I, (MY  le\eh  2  on  the 
level  and  2  on  the    2.300'  level,  the  central   station  on  the  lower  level 
for  the  water  from  the  Anaconda,   Pnrrot  and  VVa-shoe  mines.     The 
»trr  forked  frcim  this  shaft  goe?-  to  a  big  precipitating  plant  in  the  gulch 
(back  of  Meader\'ille*     The  pumping  capacity  of  the  plant  Ls  et|ual  t^i  raising 
,tlUfJ  isatloritt  tif  waf*r  per  minute,  from  a  depth  of  one-half  mile.     The  main 
of  the  Diamond  is  abc>ut  2,000'  deep,  and  employe  about  300  men,  nor 
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Ekgtfip  power  M  OKil  ^^Etepgrrfy.  The  goiaBitqs  P^v&t  is  at  C&nyon 
F<rfy«  70  mtlm  diitciil»  sfMi  tlie  awml  m  wired  to  the  nine  with  a  pmnary 
%</ttJM9e  id  SOJOOO^  ftxtttoed  lo  2jD0O  irolts  at  llie  tianifanner  station,  ju^ 
MJiiNde  of  Hutte,  power  iMsiiii^  dietnfatited  to  the  rarious  shafts  and  biiUJ- 
ioipi  from  a  mmin  itatiofi  ai  llie  Sevtr  Sw«at,  The  principal  dynanio  is  of 
IMXK'h*  p«,  and  driv»i  a  lan?e  duplc?x  aiiHMMiiprenor.  A  thf«c^p)iase  (lynamo, 
dHven  by  the  Oanyon  t*ity  current,  fumiahes  the  motive  p*^wer  for  a  direct- 
eurreni  gefierator  that  repln^r^  an  extensive  underground  haulAf^e  plant 
Actuated  by  curnpreNMed  air  Many  electric  lights  are  alao  used  undergroujnd^ 
bfiiig  empUiyi'd  whrrevitr  pofimble.  A  large  number  of  minor  motors  at 
tha  various*  burtditi|p>  of  l^ie  Aurface  plant  are  driven  eiectncally,  using  a 
440-volt  cumriit, 

Althfjtif^li  title  to  the  rediit'tion  pliint  stjuids  in  the  niune  of  the  Washoe 
(btijKtr  (3(1,,  h  in  d^ficrilH'c]  nl  len^ii  in  ttii/?  article  on  ihe  Aimconda,  becaui$e 
It  InuitK  miiinly  Anricofifla  ores  iirid  ,\b  commcmly  known  as  the  Anaconda 
niiK*lti^r.  TUv  plfuif  in  IrjuMini  to  tiie  Anfironda  fonipany  for  9  years,  TJiLs 
nHiiwtrriim  jilaiit  o*'('M|»i«'H  n  h\U*  of  22.t  hctcs  on  Waahoe  HeiglitA,  in  the  tmt- 
Nkirtrt  (if  fh*'  rily  of  Amuimdii,  li!i  niili^  by  rail  from  the  minen,  and  was 
jilinnu'il  by  Knink  Klt'iMiko,  ami  hnill  nrul  rq nip jx'd  with  the  iible  assistance 
of  M(*Mwr!i<.  lJi'|Kith  ;MKi  (iiilbfT^,  ami  tht»  Lite  Messrs.  R.  G.  (i>llinsand  Wni.  F, 
Kviinn.  Grounil  wim  bnikrii  Muy,  IIHMJ,  antl  smelting  l>eg\ni  February*,  1902. 
Till*  plant  Utv*  an  aclujil  capacity  of  il,()t>0  tons  of  rj\w  ore  daily,  and  has  no 
pwr  in  thi^  world.  'Viw  monstmnft  size  of  (he  plant  is  .hIjowh  by  the  material 
nHpiinnl  in  iU  tNinHtructii»n,  thi»  inchiding  20.0UO  tons  of  structural  steel, 
MJ.tMKl  iHibic  yimU  of  mi^sonry,  25,lMX).tXX)  feet  of  lumber  and  l.OOO  car- 
liHul«  of  brick,  in  atldilion  to  which  litXi.tMX)  cubic  yards  of  excavatioif  were 
riH|uii\Hj. 

Th«  coian^ntrntor  coven*  7  acrc«  and  h  built  on  stone  foundations,  in 
Iwo  (kArta,  t^ich  2»WVv»iv»r/,  tHvnnecti>d  by  a  j^»wcr-hou.se  between.  Each  part 
wmtah^s  t  rt»n\plcte  3«i»ctioiii*,  and  a  dwcription  of  one  i«ection  f^ves  a  de- 
•iTiption  of  the  tnain*  <\UHvntrjilinK:  pUinl,  when  multipUcd  by  eight.  Each 
Paction  IkHii  one  *J4x24*  HIake  crusher,  reducing  ore  lo  3*  stie,  tliis  passing 
uvw»r  Xy^M  9vt»  of  trimmu'l;*  fur  sUzii^.  oxTf^sise  ttmterijU  going  through  two 
9»\y  erufclu^m,  which  hhIuci'  it  li»  1  >i*  si«e.  Txro  belt  elevators  take  the 
miklefial  imi  the  main  sttitv^Dixkr  U*  a  m^ne^  of  tmmmels  for  roai^e-sizin^:, 
OWIvit^  Ktoiiij;  lo  iH>cirm*  ji^  which  |>n«thHv  o>jir^  rotieetitnitcs  for  llie  bbk^t 
KlIIMeiMk  The  wa»le  frmu  the  i\ian«e  jiir<i  J^t««l  to  twu  seta  of  15x40*  rolk 
M  «fyahlli|^  lUkd  k  iitriKV  vk>vat«<^i  and  rv|4^¥«4.     In  the  MSNg  depart- 


ment  ail  undersize  material  from  the  crushers  is  t rented  automatically.  Each 
jiggiiig  eection  haa  36  double  Ev&ns  jigs,  iset  in  three  double  rows,  with  Evans 
hjrdmuUc  clafisilierB,  making  tliree  slaves  of  concentrates,  which  go  to  the 
etorage  bins,  whUe  the  rjiiddlinpa  go  to  the  middliiipi  department,  which 
}ias  two  Bct»  of  15x40*  rolls,  crmihing  material  to  about  1*4'  size,  which  gncs 
by  belt  elevators  to  4  sets  of  trommels,  from  w^hich  the  undcrsize  Roes  auto- 
Itiatically  to  4  hydraulic  classifiers  which  feci!  IS  double  Evans  jigs,  set  In 
a  triple  row.  Tlie  process  is  the  sxiinc  11^  in  the  jibing  department  atid  the 
ronceDtriLtes  from  the  middling  department  are  mbced  with  the  cmvcentrates 
from  the  jigging  department  and  go  thence  to  storage  bhw.  The  middlings 
UPC  C5ollectod  in  Iiumders  and  taken  by  elevators  to  the  rt^grinriing  depart- 
ment, which  has  four  5'  Huntington  milb,  18  double  Evans  jigs  and  4  hy- 
drmulic  classifiers*  ITie  Huntington  mills  arc  fett  from  V-shaped  t^nks,  the 
gnmnd  mBt^riid  paswirig  through  114"  scrc^enB  to  hydniulic  cla!st>ifien3,  thence 
to  the  jigs,  both  concentrates  and  tailings  being  carried  by  water  in  InunderH 
anil  elevators.  The  slimes  department  lias  35  ^^'ilfley  tables,  fed  frf>m  the 
bottom  of  V-shaped  tanks,  coiicentrat<>s  going  to  jitnmge  bins,  2  1x650'  and 
70'  high,  in  two  MftJ?  of  uppiT  and  lower  biuis.  The  conecritrutor  also  is 
gtipplied  with  slnm  fjonds.  It  is  planned  to  enlarge  the  concentrator  during 
19(15.  The  Anaconda^s  ccmcentrating  ore  carrie;^  an  avenige  of  4%  cop|>er, 
1  01.  to  6  o«.  silver  and  0-01  o«.  to  0,02  oz-  gold,  16*;^  iron  oxide,  17%  sulphur 
and  55%  silica.  TIjc  tailings  carry  an  average  of  0>8%  copper  and  iM)% 
silica. 

The  dimpling  mill*,  42x60'  and  5  storie-s  high,  are  of  brick  and  wood, 
in  2  double  sections  with  a  daily  rapacity  of  000  tons  ca<"h,  eriuipjx^d  witli 
Bninton  samplers  giving  a  final  Hitmijling  of  3,2  pound-s  from  cAch  abort 
t<in  of  ore. 

The  roasting  department  is  of  steel,  on  stone  foundations,  DSx320',  with 
a  height  of  b(y  from  gaiund  floor  to  calcining  tloiir.  This  building  contains 
48  Mcl>ougal  calcining  furnaces?,  each  28'  high  and  with  6  roasting  hearths 
ftnd  3  plfltfonns,  huj>per-cars  ticlivering  concent  ratcii  to  hoppers  with  auto- 
mfttie  feeds,  eiwh  roaster  having  a  daily  capacity  of  alionl  40  tons.  No 
eoke  is  required  except  for  the  preliininarj^  heating,  tlic  snlphur  furnishing 
ill  fuel  acquired  after  the  charge  is  thorouglily  igniled.  l^ich  furnace  haa 
an  automatic  discharge  into  two  storage  hopjw'rs,  these  keeping  the  calcined 
iirps  hot  until  taken  out  to  reverbcrator>'  furTiacps.  The  building  him  sliet^t 
iron  fluetf  that  take  the  fumes  into  a  dust^chamber  40\"^<K]'  and  40'  high, 
thiss  having  concrete  inner  walls  and  a  floor  of  steel  hoppers.  It  is  planned 
to  tDcredi«e  the  roasting  department  during  lft05,  by  adding  40  new  McDougal 
caletiierB,  an  increase  of  five-sixths  over  present  capacity. 

Tlie  power-hotise  of  the  concentrator  plant*  135x150',  standing  between 
and  connecting  the  two  halves  of  the  concentrator  building  proper,  is  of 
stMd«  with  brick  walls,  having  three  15- ton  traveling  cranes  of  44'  span  and 
ctinl4iLii>t  al,500-h.p  AIlis-(J'haUncr8  engine  and  two  triple  expansion  2,0<X)-h,p. 
NorUbetg  engines,  the  laiter  using  rt»f>e  tr.insmi»sion.  The  boiler-nwim 
CQDi«iQ9  len  300-h.  p.  Stirling  water-tube  iMjilct^.     The  electric  machinery 
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vonshis  of  two  7lH)-kili)\vatt  2-1)1141,-^  Wesliiiiihoiuso  i;cnerators5,  one  500- 
kikiwfilt  fienenitor  and  llirpc  12.'>ar(-U^ht  ^eneraturM,  the  latter  ftl^lbhiu^ 
lii^ht  for  the  city  of  AniicoiKla  a^^  well  afis  for  the  plant. 

The  njverberatorv  fmnjace  buiJding  is  of  steel,  18bt518',  and  eontaina 
[  14  furriaccs,  eacli  24x51',  set  in  two  rows.  Eiieli  fiiniaee,  of  120  tons  daih' 
capaeity,  has  five  charptif;-lioppers  and  one  coal-hopper,  fed  from  hopper- 
cars,  the  feeding  of  both  fuel  an*!  calcined  ore  being  strictly  automatic.  The 
matte  is  drawn  off  into  20-ton  ladle  care  and  taken  to  the  converter.  The 
i  blag  is  skimmed  into  boxes  overflowing  into  running  water*  and  the  granu- 
lated slag  is  washed  lliroii|;h  kundere  to  the  slajr-dump.  Fumes  from  the 
reverberatoricg  are  taken  through  underground  flues,  one  for  each  row  of 
furnaces,  to  tlie  main  flue.  It  is  planned  to  double  the  capacity  of  this 
department  durinpj   1905, 

The  blast  furnace  department  is  a  3-story'  steel  building*  S2x200'»  the 
first  floor  cajTjing  the  railroad  tracks*  while  the  second  story  L?  the  main 
operating  floor,  and  the  tliird  is  the  eharjcrinj?  floor.  There  are  five  fumac<j^, 
each  56x180*  and  40'  [lijjh^  with  a  daily  capacity  of  400  tons  each.  Cupolas 
are  made  of  cast-iron  plates*  bnlted,  with  12  special  water-jackets  hung  from 
fjteel  beams,  eat4i  funince  having  32  five-inrh  tuyeres.  The  charging  floor 
has  railrrmd  trackis  on  eacli  side  of  the  furnaces,  side-dninpiiig  hopper-cars 
being  handled  by  compressed-air  locomotives.  The  charging  doors  of  the 
funiace  extend  full  length,  and  are  opetvctl  and  closed  by  compressed-air 
pistons,  and  all  charges  fed  automaticiilly.  In  front  of  each  furnace  is  a 
16'  settler,  receiving  a  continuous  flow  of  molten  matte  and  slag*  the  matte 
being  drawTi  from  the  bottom  into  20-ton  ladle  cars,  and  taken  thence  to 
the  converters.  The  slag  overflowis  into  sluices  and  after  granulation  by 
water  is  washed  to  the  slag  dumps.  Overhead  sheet-iron  fines  carr>'  off 
fumes  and  smoke  info  a  dust-chamber  which  is  an  exact  duplicate  of  that 
in  the  calcining  department.  The  pn>duct  of  the  first  fusion  is  a  44%  matte, 
and  the  slags  carr>'  an  average  of  0.2%  copper  only. 

The  converter  building  is  137x416',  of  steel,  with  two  60-ton  electric 
traveling  cranes  of  tW  span  each,  for  handling  converters  and  ladles,  and 
two  smaller  electric  traveling  cran*^  for  the  eonvoxting  and  casting  depart- 
ments. There  are  2  reverberatory  storage  furnaces  for  the  receipt  of  matte 
from  blast  furnaces,  these  being  available  for  smelting,  if  desired.  There 
are  8  stands  of  converters,  each  converter  being  8'  in  diiuncter  and  13'  long 
with  eighti'en  IJ4"  tujeres  and  baU^'ltising  valves.  There  are  devices  for 
tilting  the  shells  in  stands,  and  cranes  for  handling  them  when  out  of  stands. 
The  converters  blow  off  into  hoods  with  flues  leading  to  a  dust-cljamber 
similar  to  those  already  described.  The  matte  is  hknvn  up  to  low-grade 
blister  copjn^r,  and  jKuire*]  into  ladles  carried  by  cranes  to  three  70-ton  casting- 
furnaces,  which  turn  out  anodes*  assaying  about  97%  copper  and  80  01. 
siUtT  per  ton.  The  anode  moulds  are  on  traveling  carriages  actuate*!  by 
hydrnidic  powder,  pigs  going  automatically  to  water-cooling  tanks,  wliile 
the  slag  pies  to  a  casting  miu^hine  and  is  made  into  slag-brick.  The  lining 
(leptirtmrnl   has  a  full  outflt  of  mnchincr}',  largely  automatic,  for  mixing 


4 


ANACONDA. 


m 


llnmipi  for  the  convcrterj*,  unci  tlicw  lininir?'  are  iarnpt'il  into  plnee  Liy  in^renious 
lEUtcliUiery  especiiiily  devised  fur  flic  purjHit^e,  In  HMi4  low-j^nnle  silicioua 
ore  uas  substituted  for  barren  silica  in  converter  litiin^H,  effecting  a  aaving 
cstinmted  at  $600  per  day,  or  about  |1JS0,0U0  per  annuiu. 

Tlie  briquettmg  department  hii«  2  machines  of  100  tons  daily  capacity 
eadi^  with  dryers  and  conveyers.  Aftt?r  bririuettiiifz:,  the  flue-dust  goes  to 
the  amelter  for  reduction,  Tlie  blister  enpix-r  is  refined  eiectmlyticaJly, 
pirodurinj]:  electrolytic  copper  assaying  99.5%  copfKjr,  with  traces  only  of 
anenjc  and  antimony. 

Tlic  power-house  of  the  smf^ltin^  department,  SOxfjW^  of  Hteel  and  brii'k, 
bos  a  l5*ton  electric  lravclin}»  crane  of  500'  reach.  The  hoiler-lmuse  has 
rii^ieeo  300-h.  p.  *Stirlin^  boilers  and  ahuiit  1,()(M)-h.  p.  is  ^enenited  from  the 
waste  pises  of  the  reverl>erator\'  fiiniacef^,  effecting  an  cnonnonB  saving  in 
fuel  cnsto  and  stoking  chargjea.  There  is  a  Nordl>erg  triple  expansion  eni^ine 
I  will]  cApiwity  to  compress  20,000  cubic  feet  of  ftre  air  |:ier  ininule  to  a  pnwsure 
B  of  in  pounds  per  square  inch,  also  4  Nordber^j;  comfM>und  eii^irit?s  direct- 
F  cotiaectvctl  with  Connersville  blowers  ha\'in};  capacity  to  compress  30,000 
1  nibie  feet  of  free  air  per  minute,  deliven?tl  to  the  blast  f*iniaces  al  a  pressure 
^^^  2  pounds  per  sc]uare  inch.  There  ar<3  abw)  3  smuiler  comprt^'iKjris,  for 
^fbconii>tives  and  air  lifts.  The  plant  is  servei]  by  eompressiHl  air  locomo- 
'       ^ttVGBi.  chanced  at  an  initiid  pressure  of  94X)  lbs.  to  the  square  inch. 

The  smelter  formerly  dischar^etl  into   llie  air  about  2  tous  of  araetiic 
mod  scores  of  ton.s  of  sulphur  daily,  causing  enoniious  ilurnnj^e  to  the  ranchers 
the  Deer  LcxJ^  valley.     The  Anaconda  company  paid  damages  exceeding 
5<J,000  in  settling    130    eases,  and  to  otixiale  ilejiMvpii latin*;  this    fertile 
ley  erected  a  new  flvie  and  sniokestaek  in  lfM)3.      This  stack   is  300'  hi^h, 
ilh  an  inside  diameter  of  33' 4"  at  the  bottom  and  30'  at  the  top,  built  of 
IJOOJJfM)  bnck,  and  4'  0'  thick  at  the  bottom-      tVmnectin^^  the    smelter 
d  stark  h  a  flue  OO'  wide  and  36'  hi^h,  2,170'  in   len^'th,  and   5,500*  long 
th  ontnnections,  under  which  is  a  tunnel  7'  lii^^h  and  55'  wide.     The  trouble 
»m  arnenical  sulphur  ftitncs  while  not  critin*ly  ovemunc,  hjus  Ih*i'ii  ^ri^atly 
tij^at^ni  Ijy  the  new  flue  anil  stock,  and    incidentally  the  impn>rement  is 
5  an  excellent  thin*^  for  the  company.     About  175  tons  of  flue  dust  is 
daily  of  which  abotit  CO  t/«>ns  arc  trwited  in  a  newly  built  arsenic 
,  the  residue  beiuf?  re-smelted  after  the  extraction  of  its  arsenical 
itent^^     As  the  waste  fumes  from  the  big  stack  carr%'  ofY  enough    sulphur 
tiuike  about  2,000  tons  of   H^(\  daily ^  a  sulphuric  acid  plant  may  be 
IIm  neaci  addition  to  the  works. 

The  big  reduction  plant  t remits  about  5,500  tons  of  ore  daily  and  employs 
ut  1,H00  men,  distributed  as  follows  through  the  various  departments: 
ncentrator,  350;  reverberator^',  200;  calcining,  15<1;  (T>nverter,  150;  casting, 
briquetting,  50;  various  shojis,  surface  men,  etc,  954). 
The  oopper  refiner>'  was  closed  August,  1903,  since  which  titne  all  re- 
has  been  done  on  tlie  Atlantic  seaboard,  by  the  Baltimore  Smelting  & 
iOifig  Co,     The  Washoe  plant  saves  the  Anaconda  company  upwards 
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gf  one  doibr  iht  ton,  in  the  Lrcatnient  of  its  ores,  and  without  it  the  Anacond*^ 
could  not  viini  a  det*ctU  di\ idend  one  year  iu  ft>ur. 

The  Anaconda  rornpany  opemtes  a  cojd  mine  at  Belt,  Cascade  county* 
Montana,  F.  W.  C.  VVhyle,  superintendent,  winch  employs  about  300  men. 
The  e<*iiijwiny  abo  owns  a  ciintniUirijL;  interest  in  the  Butte,  Anaconda  k 
Piwifit*  Railroad,  35  miles  in  length,  and  operates  a  sawnitU  and  other  ex- 
tensive enterprises,  subsidiary  to  the  mining  and  smeltiJig  of  copper,  anions 
these  bein^  a  bi|c  brickyani  at  Anaconda,  wliich  turns  out  enontious  quanti- 
ties of  builtlin^s  siiica  and  fire-clay  bricks  for  the  company  s  use.  Produc- 
tion of  refined  copixr  for  the  year  ending  June  1,  1U03  waa  about  93.500,000 
pounds,  produced  at  a  eost  of  13.9  cents  per  pound  with  f^old  and  sUvi 
values  net,  or  at  a  cost  of  11  cents  per  pound,  deducting  gold  antl  silver  valuea. 
For  the  calendar  ye^tr  1(K>1  the  prod \jct ion  of  reilned  copper  was  abouii 
95,000,000  Ibii.  Net  earnings  for  the  year  ending  June  1,  VMM,  were  only 
$1,259,876,  being  the  smallest  for  many  years  and  compriring  with  higb 
water  net  earnings  of  $5,365,620  in   1900. 

For  many  yeunsj  the  Atiaconda  wa-s  the  worUFs  largest  producer  of  copper, 
and  second  largest  protlueer  of  silver.  The  Boston  tk  Montana  now  leads 
Anaconda  in  copper  output  and  the  Greene  Consolidated,  Kio  Tinto  and 
Calumet.  &  Hecla  are  dangerously  close  competitors,  with  every  prospeet 
that  the  Copper  Queen  aLw  will  be  a  rival  in  1900.  ^h 

The  local  management  of  the  Anaconda  is  of  the  best,  but  man^r  9tock«>^H 
holders  are  dissatisfied  with    the  financial  management,  believing  that  tlie 
Anaconda  is  being  blet!   by  the  Washoe,  as  the  Anialganiateii   Copper  Co. 
owns  the  Wa-^hoe  outright,  while  holding  but  little  more  than  a  niAJoritjr^H 
interest  in  tlie  stock  of  the  Anaconda.  ^H 

AHACOKDA  MINING  CO,  MONTANA.       ^ 

PreilecesiR»r  of  th(>  Anaconda  Copi>er  Mining  Co.,  and  still  iu  existence 
ANACONDA  PROPRIETARY  COPPER,  GOLD  AUSTRALIA. 

&  SILVER  MINE. 

Succeeded  bv  Melrfise  Copper  Mines. 
ANCHORIA  COPPER  MINING  CO.  WYOMING 

OHit^e:  care  of  H.  O.  Griiiil>erg,  secretar>^*trea9urer,  Oshkosh,  W'is.  Mine 
offie<i :  Copperton,  ^^'yo,  Organixefl,  April,  1901 ,  with  capitahzatitm  $  1  ,tX M),(M)0, 
shares,  $1  par.  Hon.  David  H.  Cmi^,  president.  Land,  1  claims,  showing 
a  TO'  fissure  vein  carrying  cuprite,  nK^laeonite  ami  chalcopyrjte,  with  30* 
pay  streak  at  bottom  of  100'  two-ronipartnient  sliaft.  Hiis  steam  power 
and  is  working  steadily.  Property  considered  promising. 
ANDERSON  GROUP.  CALIFORNU. 

In  Riverside  county ,  CaJifoniia,     Anderson  <fe  Co.,  owners.     A  group  of 
2*3  claims,  with  \  eiii  2'  to  6'  wide,  carrying  ar^entlfeRius  copper  ore. 
ANDERSON  MINING  CO.  BRITISH  COLUMBIA* 

Mine  office:  Albcrni.  Vancouver  Island,  B.  C.     J.  C.  Anderson,  president. 
Has  steam  power  and  limited  mining  development*     Probably  idle. 
ANDES  COPPER  MINING  &  EXPLORATION  CO.,  LTD.  CHILE, 

Ulfiees:  4,  Sun  Court,  Ckimhili,  I-K>ndon,  E.  C,  Eng,     Wm.  B.  Bri>dnck, 
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ehauTnan;    W.    E.    Singer,    ficcrctarv.     Capital,    tiomitml,    £90,UO(J;    issued, 

£6.7(T7.     Has  tninins:  lands   in   Tarnpacii,   ('liiltr. 

SOCIEDAD  BENEFICIADORA  DE  MINERALES  AJJDINA,  PERU. 

Mine  office:  Yauli,  Jmiiri,  Peru.     Hiis  sUver-cupper  ores. 
ANDREWS  GROUP.  ARIZONA. 

Mine  <jfiiee;  Stotidartl,  Yavapai  Co.,  Ariz.     J.  J.  Canovan,  owirt. 
Mllf A  AITDUEZA.  ARGENTIMA. 

Owiu'd  l»y  S<M  iftlad  Frajicc»sca  de  Minos  y  Fundicion  de  Nonogiwsta. 
ANGAITG  COPPER  CO.  MEXICO, 

Mine  offire:  CJiiranf^anirueo,  Zitaeuaro»  Mirhr>aran,  Mexico.  Stoek  i.s«ue 
supposedly  owned  by  Ariinex  Ctipper  CV),»  a  proiiiotinn  of  Thonijiij  W.  I^wson, 
of  "frenxied  financv"  ntttoriety.  Il:i-**a  larp:e  Ijody  of  niL-dimn-^rade  ciiak'opy- 
rite,  with  a  limited  anioufit  of  development.  Wjis  worketi  on  a  ver\'  limited 
«t-»le  when  ofierated  and  probjiljly  \^  idle. 
AHGEL  MINING  CO,  ARIZONA, 

Pn»fK*rtY  li:i.s  paivsed  to  Arizona  Cfulcl  it  Copper  Mines  Co. 
ANGLO-AMERICAN  COPPER  MINING  COMPANY  ONTARIO, 

OF  PARRY  SOUND,  LTD. 

Offiee:  21 1  State  iSt,,  Chieai^o,  HI.  Mine  olfiee:  Pan*)'  Soimd,  Ontario. 
Orpinited  l^M),  under  laws  of  Ontario,  with  eapilalization  S,"?,(X)0,fK)0,  shared 
$1  pur.  Isaac  Bloekt  pr»*sident;  Jaec»b  Newman,  Jr.,  secretary  and  treasurer. 
Lands  are  on  Wilcox  Lsland,  near  Parry  Scjund,  showing  vt  iits  carrying  copper, 
liver,  gt»ld,  eohidt  and  zinc,  rendering  ore  exceedingly  refractorv%  Com- 
|iai»y  fSitijnut€*s  averaj^e  ore  values  at  20^/|,  copper  and  10  oz.  gukl  |kt  ton, 
is^hieh  b  either  a  mistaken  statement  or  worse.  Idle.  Has  one  shaft,  125' 
de<*p.  Mine  criuld  be  opt^raled  t)|HMi-ejist. 
ANGLO-AMERICAN  GOLD  &  COPPER  CO,  MEXICO. 

iHfiec  and  mine:  La  ('ananea,  Soiiora,  Mex*  Ori^anize*!  under  laws  of 
Ariitorui  and  protoctirize^il  in  Mexico,  with  eiipitalization  $l,(XK),tMXJ,  shares 
f  10  par.  W.  fL  Frost,  president  and  general  Rianajrer;  A.  F.  Krohn,  seere- 
XmTs\  A,  W*  Arbuckle,  manager,  Land.^,  360  pertenencifis,  area  nearly  900 
aencSw  in  two  groups.  The  Graeiela  group  of  200  pertenencias,  28  miles  south 
of  CananeA,  gives  avemKe*  osaaviJ  of  15.5';;,  copper,  36  oz.  siber  and  SO. 75 
l^oid  per  ton.  The  Enrirpiito  proiip  of  IGO  pertenenciiis,  6  niiles  Htiuth  of 
is  elaimetl  to  be  an  extenHjon  of  the  Capote  om  body  of  the  Greene 
lidat^,  and  Khrjws  ores  assay inj;  17*^f,  to  30%  copper.  Probably  idle. 
ANGLO-AMERICAN  GOLD  &  COPPER  MINING  CD. 

Oflfiee:   eare  of   A.    B,    Wjullei^li,   sccreUirj',   Naoo,  Aria.     Location  of 
property,   if   any,   utiknown. 
ANGLO-CHIH  CONCESSIONS,  LTD.  CHILE. 

Offices:  *58,  Lombard  St.,  London,  E.  C,  Eng.  Geo.  Flamank,  secretary, 
Capt(4il,  nominaJ,  £lo*000.  Claimed  to  have  mining  concessions  in  Cliile. 
APGLO-CHILIAN  EXPLORATION  CO.,   LTD,  CHILE. 

Offices:  85,  Gracechurch  8t,,  London,  E.  C»,  Eng.  Mine  ofRee:  Can- 
atiUo^  Uiiasc^i,  Chile,  J.  M.  Dr>'sdale,  secretary;  L.  H.  Loraiu,  mine  manager. 
Capital,  nominal,  £20,000;  issued  £17,000,  par  £L 
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Hifito  Afin,  Mundm^  M«x.    Orai  cajry  fpold,  «h«r, 
iltuff  Unf    \\h^  M^PMifi  pr/wcr  «wl  40-Ioq 

AUrTA  COITMiLrDATED  COPPER  CO. 

iJ<*ofj£/uM/4^i,    Ji*fl3,  nm  Anita  Copper  Co. 
AfltTA  COPPRft  CO.  ARIZOHA. 

Oilii'i*;  HI  IV*nKr<^«w  Hf.,,  iVwtnri,  Mfiwi,  Mine  office:  WiIEaitia«  Cocoiii 
CVp,,  AHji,  (IryuiHXf^l,  AnK«J«t.,  liKI.'i,  unilcr  laws  of  Arizona,  wiUi  captt 
twihm  iri/KMi;lNr*l,  n\xfvu^  $5.  Kiiiplov-i  20  to  50  rripn-  C.  O.  Brijrhtman, 
|iio«lil*'fir;  Ifi'tirv  L.  NrHjiiitK,  wcn^tiiry;  Paul  Wiiitin  Ahljott,  tr«isuf«r 
Jiiliii  W  i'itmvftiu,  ^\y\n'M\i\vlAv\i\ ,  lioaiffin  Tn»«t  C«v,  Boston,  reiqsti 
LufifU,  A*!  «'I(i1mif«,  nrt*n  1;(«KJ  m'li'H,  Hurvt'ytd  for  pot-ent8»  lyirijK  on  both  sidW 
uf  iJii'  Mriirli*  \\\)iA  Imiitrli  i*f  tlic'  Hatit<5  V6  niilwnv,  also  l*iO-acre  miUsite 
Hnil  <M)  iirri***  i«Mwritliii(ifH«UN  tiiiiilK,  KiviitfE  toinl  arrji  nf  1»220  a<'re?s,  all  ia  the 
KmiiH*!  MilriliiK  «lt«lri<'i  *'*»M(i(rv  riH-ltH  »m*  riirbonifonnis  limestone,  sup- 
|tiiiM«fllv  nhnnl  N*K>'  in  OihIuh'hh,  nliowinj^  irro^nlsir  lenses  carn'iiig  tli 
||flli%^'ii  nil*  UiHlii'««,  nf  wliifh  nno  1^  wuItT^uin;:  <U'vek»pnient,  tiiis  pvlng^ 
ti^dlii  Hiiii  *NiilH>n(»1*<  nn^n  HMniiylnjj  N*  v,  to  If)'  ;  copjx*r  and  3  t^»  4  oz.  silv 
ji^»r  iMii,  witli  (I  tmi^o  Mr  pitil  i»|HMU'*l  by  wlmfkH  uf  IU3',  1*3',  40',  35'  and  58(/, 
mihI  bv  ■Mni^tul  Hmulnnl  Uh^i  of  whurt  turunda.  Minp  \m\s  a  10x11"  Fairbanks 
il  Murw'  irM»H*UMi^  htiiwl.  «ihhI  fur  drjHli  of  2,0<K)\  Ti-drili  Rand  air  ooni- 
IkliiiMkr  ♦kud  H  inmvr  dHlU,  ShH'Urr.  h1  Williams,  47  miles  from  mine,  with 
nU^mlt  f^uiMunnii'iilliM*,  biM  uk  UMWMn  wairr-jiu^kt'l  btiist  furnace,  with  other 
«m««MMMirA  inHi  hln«*r>  for  n  JOtV-tou  tuurlter.  For  1905  company  plans  to 
d^^vrUiji  bv  ilHffi  4u\d  €*\|4*tn^  bv  dimtiotid  cinftls. 
AWITA  i\>in*KR  MtNtC^  CO.,  S.  A.  MEXICO* 

tWilrv^lUnl  b\    iKnuiliui  Cop|*«*r  Uk 
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ANITA  MnnifG  CO.  MEXICO. 

Office:  11  Wall  St.,  New  York.  Letter  returned  from  mine  nffice: 
Uolaf^cMS.  Jalisco^  Mexico.  Employs  40  men.  Peter  J.  Quinn,  pre^^dent; 
R.  W.  Elliott,  secretarv'j  Thos.  R.  Wame,  manager.  Organized  April,  1899, 
under  laws  of  South  Dakota,  with  capitalization  S500,000,  shares  SI  par. 
I>eberjtures;  $35,000  authorised,  $10,000  issued,  at  6%.  Mineral  lands, 
20  perteueocias,  with  20-acre  milkitt*  and  20,000  acres  of  miscellaneous 
lAods,  in  the  Bolanos  district,  Hiis  3  shafts,  deepest  3&}\  also  3  tunnels, 
fmigteat  600^.  Property  is  an  anti|<ua,  opened  circa  16(K)»  a|:ain  worked 
1819-1863.  and  reopened  by  present  company  in  1899.  Has  at«yn  power, 
aar-compresaorf  shops  and  smelter  recei\irig  ore  by  tram,  1^000' Jrom  the 
mioe,  having  a  40-ton  blast  furnace  and  20-ton  reverl>erator\^  funiarc,  tnnv- 
ifi^E  out  blister  copper  said  to  carry  95%  copper,  IfiO  oe.  Bilvcr  and  6  oz. 
icold  per  ton,  which  is  refined,  when  made  at  all,  at  the  Guj^genheim  plant 
ill  A^ascalientes,  Nearest  railroad  is  the  Mexican  Central.  140  miles  distant. 
Smelter  idle  and  company  has  been  e.xperinjentin^  with  a  new-fan|jled 
''reduction  pnocess,"  which  tlic  inventor  firmly  expected  would  turn  raw 
ore  into  blister  copper  without  fluxes,  in  one  heat.  Company  said  to  con- 
template installing  a  concentrating  plant. 
AHHA  MDIE.  ARIEOIf  A, 

Mine  ciffice:  Providence,  Yavapai  Co,,  AriK,     Supposed  to  be  owned  by 
Fairbanks,  Morse  ^  Co.    Jas.  Gillie  pic,   superintendent,  at  last  accounts. 
Ha«  st^'am  power  and  15-«tamp  mill.     Probably  idle. 
AHHAKDALE  BOHE.  AUSTRALIA. 

operated  by  Blayney  Mining  &  Smelting  Company. 
AJIHIE  MIKE,  WYOMING, 

Mine  ofhce:  Jelm,  Albany  Co.,  Wyo*  C.  W,  Brammel,  superintendent. 
AlfTIETAM  MIWE.  '  ARIZOHA. 

Mine  office:^  Met  calf,  Graham  Co.»  Ariz.  Pan]  F.  Cmwley,  general 
manager.  Lands,  3  claims  opened  by  146'  shaft,  with  drifts  showing  ore 
budy  of  15'  to  35'  width,  giving  assays  of  4%  to  10%  copper,  7  oz.  silver 
afid  $2  gold  per  ton,  from  ehalcopyrite  and  chalcocite.  lla^s  .shipped  con- 
aidiniblc  ore  in  a  small  wny  and  is  a  property  of  much  more  than  average 
pfomi^,  being  developed  without  brag  or  bluster  by  practical  miners. 

C0MPA5IA  DE  COBRES  DE  A5T0FAGASTA  CHILE. 

Ojficv:  Blanco  No.  144,  Valparaiso,  Chile.  Mine  ofHcc:  Chiquicaniatji, 
Antofagasta,  Chile.  Employs  100  men,  t  ►rganized  September,  1900. 
ttiider  laws  of  Chile,  with  capitalization  £65,000,  shares  £10  par.  Federico 
Lener,  chairman;  Edouardo  L  I,  Sandiford,  vice-clminnan;  Carlos  H.  liar- 
risoik,  secretary;  Alejandro  Muirhead,  general  manager.  Lands  are  30 
claiins,  apea  100  hectareas,  also  2  kilometres  of  river  frontage  for  water 
power*  Property  is  served  by  a  branch  of  the  Boli\'iftn  Railway*  Company 
10  developing  it«  more  impfirtant  prtjf>erties  and  on  reaching  a  depth  of  140 
nmUwm  with  main  shaft  will  crosscut  200  metrf^  north  and  south,  and  drift 
flame  dintafice  east  and  we*tt  on  tfic  vein.  Compfjny's  holdings  are  situated 
ta  what  is  considered  the  most  \  aluable  txjrtion  of  the  Chiciuicamata  district. 
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AO  MniE-  WEW  CALEDOIHA. 

Owned  imd  open»t«d  by  the  CAkdofUft  Copper  Co.,  Ltd. 
APACHE  COPPER  CO.  ARIZONA. 

Office:  rare  of  L.  H.  Wilson,  fiscal  agent,  52  Broadway,  New  York. 
Captiafizntion  $2,500,000.  M.  Zulick,  pref^ident.  Laiidi^  are  in  Yuuia 
Co.,  Am.,  about  25  miles  east  of  the  Colonido  river  and  100  miles  west  of 
Congress  Junction,  Arij,  Ptnpcrty  Is  developed  by  sliafts  and  tunnels  show- 
in;f  ore  with  g:o4xl  gold  and  Filver  vahica.  Considgrable  ore  has  been  mined  and 
l4  on  the  dumps.  Management  is  coosidefed  honest  and  property  valuable,,. 
if  fdven  aderiuate  transportation  facilities,  or  smelter  in  the  neighborhood. 
APACHE  MIHE.  HEW  MEXICO/ 

Mine  office:  Spear,  Grant  Co.,  N.  JiL     Robt.  Anderson,  superint-eudent. 
APACHE  &  MULTHOMAH  MHIES-  WASHIJTGTON. 

xMiiic  offire:   Noiipelim,   Wash.     F.  G.   Hudnut,  superintendent.     Ores 
tarry  ^oUi,  silver,  copper  and  lead, 
APEX  COPPER  CO.  COLORADO* 

OHicp:  304  Colorado  Hldj;.,  Colorado  Springs,  Colo.  Mine  office:  Hay- 
rniin,  Purk  Co.,  Colo.  John  K.  Vanatta,  president;  J.  J,  O'DriscoU,  vice- 
president  and  general  mamigcrj  W,  L,  rioatright,  secretary;  Kmil  Ejickson. 
Huperinleiitleni.  Organized  March,  19t*3,  under  laws  of  C^olorado,  T*-ith 
fapitfiliitaHan  $1,000,000,  shares  $1  par;  unissued,  $146,000.  Ended  1904 
with  $1,300  i'tmh  nii  hand  and  withoiit  habihties.  Lands,  9  claims,  area 
iiboiit  tX)  iKTt\H,  in  the  Lower  Tarryall  district^  showing  two  nearly  vertical 
ctMitact  veins  lictween  spar  and  liincstoue  of  3'  avemge  width,  canymg 
cluili'opyrite  ami  bornite  assaying  14%  to  30ri.  copper,  7  uz.  silver  and  $1.2t» 
gold  |>cr  ton,  openeii  by  shafts  of  210',  40'  and  72',  and  by  four  tunnels  of 
10'  to  W  Ha.H  steam  power,  7-drili  Leyuer  air  compressor  and  3  power 
driUs.  Colorado  Midland  R.  R.  Ls  4^  miles  distant.  Company  plarus  sink- 
ii^  a  iww  4x10'  Winking  shaft  to  cut  the  vein  at  a  depth  of  250',  using  the 
old  shaft  for  vt«ntilation.  Management  is  well  regarded. 
APKX  MnnifG  CO.  WASamGTON. 

Officii;  ;»2  Sullivflu  Blk.,  Seattle,  Wash.     Mine  office;  Skykoinish,  Snoho- 
timU  C4>.,   Wa^h.     Abtirr  GrilEii,  pne^dent  and  general  manager.     Lauda 
10  ckiins,  *$  miles  fnvni  Berlin,  opened  by  lunueJ  sliowing  a  fair  sized  ore 
IhhU    tivuig  good  awHvs  in  cttpjier,  p.ild  and  silver. 
APOLLO  CORSOLmATED  GOLD  IHKIHG  CO,  WASHIHGTOlf* 

t>nW:   New   Haven,  Cinm.     Mine  office:  Repubhc,  Ferry  Co,,  Wash. 
R  J,  IMbntiise,  funeral  lnalul|^^^.     (3res  carry  gold,  silver*  lead  and  copper. 
liiMk  fiteam  |H>ifVTr  and  emplovcd  Mx^ut  20  men  at  last  acooimts. 
APOLLO  COPPER  mitHfO  h  SMELTinO  Ca  UTAH. 

t^thtv  *iHi  minr:   ^Viwr\>»   Bea\^r  Co..  Utah.    OiBmiied   1002,  under 
U^^  ^  tN^l^lalUalioii  $ia,00O«  ab*i^  10c  par.    Geo.  A.  Gilbert, 

1^  «  i^W«t«  iimtMy  Md  Imsitrej'.    Ph>bttblj  idle^ 

HttSmU  AIUOM.  MEXICG 

t^W    t^nHMbld,  X$!mtnlkmlimK  McstirD^    Sbtd  U»  own  and  operatsl 
fdi^v^ry  «MM^1I  Ksyft^'w  |vi^wftti»  in  iWi  rkiiiiity. 
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ARAKAWA  MmE.  JAPAH. 

Owned  and  operated  by  the  Mitsu  Bishi  Gosshi  Kwaisfaa. 
ARAMO  COPPER  MmES,  LTD.  SPAIN. 

Offices;  2,  Metal  Exchange  Bklgs.,  London,  E.  C,  Eng.  Mine  office: 
Pola  de  Lena,  Asturias,  Spain.  Organixed,  July  3,  1S97,  with  capital,  nom- 
inal, £40,000.  C.  W.  Aston  Key,  secretary-  Property  is  the  Aramo  copper 
and  col>alt  mines. 

ARBUCKLE  &  SCHUKAH  GROUP.  ARIZONA. 

Office  and  mine:  care  of  J.  A.  Stewart,  superintendent,  Clifton,  Graham 
Co.,  Arixona.  Lands  adjoin  the  Shannon  on  the  east.  Five  to  ten  men 
have  been  employed  on  development  work  during  the  two  past  years.  Group 
hiu  about  a  quarter  mile  of  development  work,  showing  some  high-grade 
carbonate  and  sulphide  ores. 

ARCADIAN  COPPER  CO.  MICHIGAN. 

Office:  24  West  St.,  Boston,  Mass.  Mine  office:  Houghton,  Houghton  Co., 
Mich.  Albert.  C.  Burrage,  president;  Chas.  D.  Burrage,  secretar>'  and  treas- 
urer; Nathan  F.  Leopold,  general  manager;  Robt.  H.  Shields,  agent.  Organ- 
ized March  31, 1899,  under  laws  of  New  Jereey,  with  capitalization  $3,750,000, 
shares  $25  par.  Lands,  about  4,000  acres,  including  6  old  mines.  Was 
extensively  opened  1898-1901,  and  equipped  with  magnificent  buildings  and 
machinery,  including  a  3-stamp  mill  at  Grosse  Pointe.  Operations  proving 
^unsatisfactory,  all  work  was  suspended  early  in  1903.  Hoists,  machinery' 
and  shaft  houses  were  sold  to  the  Trimountain,  mill  to  the  Centennial  and 
(iveDiogB  to  various  purchasers.  Property  has  been  dismantled  completely, 
^pany  supposed  to  have  a  large  floating  indebtedness. 
ARCTIC  CHIEF  MINE.  YUKON. 

Mine  office:  White  Horse,  Yukon,  Canada.  At  close  of  1904  was  pre- 
paring to  install  an  w  compressor  and  power  hoist.  Said  tQ  have  a  good 
lowing  of  ore. 

AKBILLA  COPPER  MINES,  LTD.  PORTUGAL. 

Offices:  20-21,  Lawrence  Lane,  London,  E.  C,  Eng.  Mine  office:  Bar- 
'■'^cos,  Alemtejo,  Portugal.  Maj.  Henry  Slane  Fleming,  chairman,  A.  L. 
PiiBdo,  mine  manager;  Wm.  Cooper,  secretary.  Capital,  nominal,  £120,000; 
"Wed,  £106,080.  Lands,  11  concessions,  area  1,331  acres,  on  the  Ardilla 
"^er.  Company  is  out  of  funds,  with  rather  poor  prospects. 
AltERaLAS  COPPER  MINES,  LTD.  SPAIN. 

,  Offices.'  7,  Laurence  Pountney  Hill,  London,  E.  C,  Eng.  Registered 
J*n.  9,  1903,  with  authorized  capital  £255,000.  S.  S.  McNicol,  clminnan; 
S-  A.  Hassan,  secretary.  Lands,  108  hectareas,  including  the  Nerva  mines 
^  Arenillas,  Spain. 

^CHANA  MADEN  MINES.  TURKEY, 

^ce:  care  of  Imperial  Minister  of  Forests  &  Mines,  Constantinoplo, 
Wey.  Mine  office:  Arghana  Maden,  Turkey.  Property  is  owned  and 
operated  by  the  Turkish  Crown.  Ores  average  about  12%  copper.  Mine 
^  been  operated  for  neariy  300  years  and  is  opened  by  adits.  Ore  is  smelted 
in  a  primitive  manner,  with  charcoal,  which  is  scarce  at  the  mine,  and  pro- 
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Mm^$  wnuKL  A  ifi9fw  oc»^  ltd. 

Z^^**:  'Jf,i,f^^  tl>-^*w*i«r  »i.,  l>.Mk«i,  E.  CU  Bkp.    Mnif-  «&«: 

i^it^tHtjc  M'»^A/^M4i,  ip'ii^t^Mit^M'l^ft.     U  the  mmmd  iwacMffrragMBt  «#  ikr 
M^M,  *i\i^t  U^i  mA  *'st\t\0^,     I  In*  tdjuaan  and  deetiir  j 

AMiK>/.M  mui^u  uimno  symdicate,  ltd. 

H4<i^j«l4r^^l   Mttfl*    I,   V'ftii,  whU  i-n^HUd,  nominaL,  £3jOOO.  to  mttfan 
t!4ihfMmUttm  tfotit  M    M    lairnw  ftfvl  AriUm  P^^lo  Cor  8«543;993  aqjuare  mcCici 
)M  M>«i  h^M>lf(  ilidlrMf  #/f  l'/|/Mliiiir<M,  rM*ar  Nauplia,  Greece. 
Alli)iri.K  MININU  C(h,  ITt).  AKSZOWJL 

im^u*  liM,  HI.  \Utt'$ih\.  HI,,  (ilni««ow,  Hcotland.  Mine  o'Bce:  Prescott, 
Vhv^jhi)  Cm,  Ariz.  A.  Mll«li«'ll,  m^crfAAiry;  Dr.  Theodore  B.  Comstock^ 
liMhurnl  fiinnniCKr,  W,  (',  llanlifonl,  lonil  aKont.  Capital,  nominal,  £100,000; 
lo^tiiiit,  ^l\h,iH)'J,  hiMMlf^,  2  f'hiiiiiM,  iiciir  Huron,  Yavapai  county,  showing 
(iu<  nooMviiiti  wi«ll  III  i*M|ipftr,  km1(1  and  Nilvf*r. 
AMIMKX  CONKOIJDATKI)  COPPKR  CO.  ARIZONA  &  MEXICO. 

(Mtli'it  H/)  Aiiii«i4  Itltlt/..  hdMlnii,  MiiMN.  Organized  under  laws  of  New 
JiMnttv.  Willi  iMt)iilnli«iili(Mi  |A.(MN).(NM),  ftlmnw  $25  par.  Chas.  H.  Dickey, 
|Mv«»l»li«iil ,  r  M  hmruMo,  mMiiMHiv.  rr<>jH»r(y  includes  the  Copper  Prince 
l^hiu|t  III  ;10  ilnliMd,  In  (lio  HlKot-  Hrll  (lUtritM,  PiinnCo.,  Arizona,  held  through 
llto  t  Kiilit  rii|t|MM  (Ni  :  mnoM  o(k)((m  of  ()u«H((>ok  of  tiio  Table  Mountain  Copper 
iSi,  \\U\s\\  )ut>*  'J<*  (ludiiM  III  (ho  H\)hkor  Hill  mining  district  of  Pinal  Co., 
Niuniu*,  Hihl  iiliM*  hMUli"*  of  tlio  Miork  l.ss\io  of  tlio  Angaiig  Copper  Co.,  which 
\\\\\sU  ^\\\ss\\\  MHI  |HM(oiioiu  iuH,  kiio\M\  tvH  the  Chirangangueo  mines,  near 
^ii.»^o,^^>v  Mu^lum^vu^,  Mo\usv  Nouhor  of  tho  .\riiona  properties  is  of 
A^^^^ovia  \a\\\\\  \\\\\  il\o  MovuN^h  \huoH  i\\i,>ihi  Ih^  of  :«)ome  \*alue  if  property 

il^UWHA  A  AKKANM>'<  IKAI\  ^\NC  A  ARIZORA  4  ARKAHSAS. 

V  ^*^ssv  >vs  t\hv  IXKU  \  ^vx  Vi\o  U^s.  i\^l  MiiH^  ixrtw;  GUa  Bend,  Marico- 
^VA  v\v  Vu»  U  >.'  \  s^\<\\  |\»\'«^Wia  s^ihI  3t^5w^l  iivkivi^eM';  Ainu  C  Murphy, 
w,s^^^^i^^\ .    V     V    K^s^Kir^^^.  >i^^|vnui«^Nl^M^<      kV^^hium^I  A|ml«  1900,  under 
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laws  of  Ariiona,  with  capiUdiiatJoo  fljOOOjOOO.  ahiim  fl  pAr.  LAndi  9 
ciaims,  in  the  Copper  Zone  Mountains,  Ea^  Tail  (fistnct,  45  miles  from  Gila 
Bend,  showing  gold  and  copper  oies.     Also  has  lands  in  Baxter  countr. 

Ariiansas,  canying  lead,  zinc  and  copper  ores. 

ARIZOHA  BLUE  BELL  COPPER  CO.  ARIZCNU. 

Office:  71  Broadway,  New  York.  Mine  oflke:  Marer,  Yavapai  Co. 
Ariz.  Organized  under  laws  of  Delaware,  with  capitalization  S500^JI>. 
shares  $1  par.  C.  A.  Hxmiilton,  president;  M.  L.  Bouden,  serfrtarr  acrl 
treasurer;  Ernest  A.  Haggott,  general  manager.  Lands,  3  daims,  area 
60  acres,  also  320  acres  miscellaneous  lands,  in  the  Big  Bug  district.  Ha:*  3 
veins,  fissures  in  Ali^onkian  slates,  with  quartzite  footwall  and  grano-diorite 
hanging,  developed  by  6  shafts,  deepest  300^,  and  tunnefe  of  Ttf  and  75'. 
giving  assays  of  5.S5^e  copper,  2^  oz.  silver  and  0.15  oz.  gold  per  ton.  frr^i 
(Sprite,  malachite  and  chalcopyrite.  Estimated  by  company  to  have  200i)0i> 
tons  of  ore  blocked  out,  which  probably  is  much  too  high,  but  is  said  to  have 
>  very  large  ore  body  on  the  SOD'  leveL 
ARIZOMA  CEHTRAL  COPPER  CO.  ARIZORA. 

Office:  Prescott,  Ariz.     Mine  ofllce:  Williams,  Coconino  Co.,  .\riz.     J.  F. 
Wilson,  president;  J.  M.  Elder,  secretary;  M.  Salzman,  superintendent. 
ARIZOHA-COLORADO  COPPER  B£LT'&  GOLD  ARIZOHA. 

MnilHG  &  MILLING  CO. 

Office:  248  Equitable  Bldg.,  Denver,  Colo.  Mine  office:  Globe.  Gila 
Co.,  Ariz.  Hon.  R.  L.  Force,  president  and  general  manager;  Frank  X. 
^nght,  Wee-president;  Jos.  D.  Whitham,  secretary  and  treasurer;  Dairton 
^-  Whitham,  superintendent  and  engineer.  Organized  September,  1901, 
upderlawB  of  Arizona,  with  capitalization  $2,500,000,  sliares  $1  par.  Lands. 
18  claims,  area  370  acres,  showing  veins  ranging  from  3'  to  lOO'  in  wi*Jtl., 
^^frying  auriferous  and  argentiferous  oxide  and  carbonate  orps  of  copp^-r 
«8aying  8%  to  30%  copper,  20%  to  50%  lead,  1  oz.  to  200  oz.  silver  ^tA 
^  to  $30  gold  per  ton.  Has  7  pits  and  shafU,  deepest  165',  also  8e%eral 
^^iiuiels  from  lO'  to  200^  in  length.  Has  100>h.  p.  steam  equipment.  Wor".. 
^  resumed  late  in  1904,  after  some  months  idleness. 
AKIZORA  COMMERCIAL  CO.  ARIZOHA. 

Succeeded,  1904,  by  Arizona  Commercial  Copper  0>. 
ARIZONA  COMMERCIAL  COPPER  CO.  ARIZOHA. 

Office:  11  Pine  St.,  New  York,  N.  Y.  Mine  office:  Gkibe,  Gila  Co.,  Xnz 
^^fRanized  1904,  imder  laws  of  Maine,  with  capitalization  f2^S00Xl0r).  h\jxrt  - 
•25  par.  Of  the  stock  issue,  $1,000,000  was  given  the  .\rizona  Comrrii^r-ia) 
^.for  transfer  of  its  property,  $1,000,000  was  given  tlie  Metamora  Omi\At,. 
'<>nt8 property,  and  $500,000  was  retained  in  the  treasury-  for  working  cafiit;.] 
^- li.  Amster,  consulting  engineer;  W.  S.  Sultan,  superintemient,  I>ar.'J- 
""^Iry  claims  just  north  of  the  Old  Dominion  and  2LfVymi\nz  fh'r  ^'t.iu.[ 
^fobe.  Principal  development  is  on  the  Copper  Hill  riaim.  whir-h  \ ...  ■,, 
^  shaft,  showing  oxide  and  carbonate  ores  near  surfa/-*!.  with  an  h'  ■  *>,. 
of  medium  grade  chalcopyrite  on  the  sixth,  or  bottom  level.  Miu*-  hny  h\m,ux 
^fX3(f  of  openings,  said  to  show  200,000  tons  of  ore  bk>rke*l  out.  j^rtly  i>ffi«;k- 
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ing  ore  but  mainly  of  concentrating  grade.     Mine  is  connected  underground 

with  the  Gray  niitip  of  tlio  OhI  Dominion,  for  ventilation  and  jsafety.     Property 

h  considered  promising  and  the  new  managcnient,  which  is  composed  of 

able  and   exp>erienced  copper  men,   piirpoc^ea   pUiiluiig  developments   s\"sie- 

matifully. 

ARIZONA  COWSOLIDATED  COPPER   MIMES,  LTD.  ARIZOIfA- 

Otficcij .  St>, Colctmm  St. ,  London,  E.  C, ,  Eng.    W,  W.  Miicuhi^ter,  secretitry. 
,Orgiiuiifted  June  17,  ISTO,  with  capital!  nominal,  £150,(KXJ,  sliares  £1   par. 
Lands*  sundry  claims  in  the  Copi*er  Mountain  district  of  Graham  couAty, 
Armnui. 
ARIZONA  CONSOLIDATED  MINING  CO.  DELAWARE, 

Uthce:  1420  Clu^s^tmit  St.,  Philadelphia,  Pa.  Organized  July,  1904. 
under  laW8  of  Delaware,  with  capitalizatinii  $1  ,<HK),tRM),  shares  $1  par,  in 
|3tX),0(K]  preferre<l  and  57tH),(HX)  wminoii  sttick.  Alfn^  8.  Miller,  president; 
J4imc«  N.  8tet.son,  secrclar>'  ajul  treai^urer*  Lands  inelnde  the  RiD^sell  group 
in  I  he  Dragoon  Monntxiiiiis,  Cochijse  Co.,  Arizona,  formerly  owned  by  the 
Russell  Unitetl  Copi)er  Co.  Development  is  by  a  3(0  working  shaft  on 
the  Mamniotli  and  a  250'  shaft  on  the  Hepublie,  disclosing  large  quantities 
of  sulphide  ore,  sevenil  thousand  tons  of  which  have  gi^en  smelter  returns 
of  12%  to  15%  copper.  Company  plaijs  erection  of  reduction  plant  or 
smelter  during  1005,  also  constnu'tion  of  a  7-mile  railroad  fmm  the  mines 
to  Cochise  Station,  on  the  Southern  Pacific'  It.  R,  Company  b  in  gtKxi 
financial  condition,  without  debti^,  and  Iiiis  sold  no  stock  publicly,  working 
capital  being  provided  by  the  management.  Properly  is  one  of  cor*3idcrable 
pni!n"i>.c,  an<l  pcws^'sscji  im  enrrgtHit^  and  hone^st  nmnagemeut. 
ARIZONA  COPPER  BUTTE  MINING  CO.  ARIZONA. 

Olfiue:  Minneaj>olis,  Minn.     Lands,  if  any,  not  located.     Perhaps  ^ome 
company    as  the    Copjx^r   Bntle   Mines. 
ARIZONA  COPPER  CO.,  LTD.  ARIZONA* 

Office.*^:  29,  .St.  Andrew  8q.,  Edinburg,  Scotland.  Mine  oflict*:  Clifton, 
Graham  Co.,  Arix.  Employs  abont  2,000  men.  i*rganizwl  August  5,  1884, 
with  capitalization  £75.S,0(>t»,  of  wliieh  XTaO,.^!  is  issucnl,  ui  HiO,OOOA  ixs. 
preference  shares,  £31t>,fjiiD  fully  p:ijd  prcfenuicc  shares,  £316,530  fully 
paid  preferreil  ordinary  shares  and  £<3i^,'l  44  fully  \xm{  deferred  sharcfi»  Prof- 
its are  divided  iis  follows:  10%  cumulative  dividends  on  A  preference 
shares;  ciumdativc  7%>  dividends  on  preference  shares;  10%,  non -cumulative 
dividends  on  preferred  ordirjar>^  sliares;  10%,  non-eunnjlalivc  dividends  on 
deffirrc^d  ordimtry  tiharc^;  balance,  if  any,  to  be  divided  pro  rata  between 
preferrefl  ordinary  and  deferred  ordinary^  shares.  Debentures,  £1S.1,000  at 
5%i.  Fiscal  yeiir  ends  Sept.  I^iOtli.  Company  pays  kirge  dividends,  having 
paid  59.  Otl.  Fell,  25,  I0t)3,  on  preferred  aiul  common  stock,  an  interim  di\  idcnd 
of  Kami*  amount  July  24,  1003  ami  regular  dividend  of  sjune  amount  on  Sept. 
30,  t*J03.  In  a(iditif)n  to  (>aying  iurge  dividen<ls  the  company  has  e-\|>endfH| 
about  £5iiO,(XKI  in  reconstruction *if  phint,  railways,  vU\,  j^int'c  IINIL  About 
20%  of  the  stock  issued  is  held  in  tlie  Cnit&d  States.  l'\>r  the  year  ending 
March  31,  1904,  the  company  earned  profits  of  nearly  £150,000,  and  a  divi- 
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dend  of  £107jG59  tm  oidjaaay  ^luc^  ini«  jmad  iii}T.  IfM.  Sir  Wbl  If^o. 
Menaes,  W.  S.,  dninnttD;  Wbu  EjsW  M3ia:  C.  .V..  Mtujmgy;  Jbows  Ccii^fiK 
boun,  fpaenl  auperiDtcndatt:  Alex.  XtiuA^  cexaen]  lukamsen  Gcw  Fmrr. 
superinteDdent;  Waiter  A.  Moqiy,  wM  ffaprnr.iriidtga :  A.  T.  TlnnfiMm. 

cferk. 

Lands,  about  4j000  aovs.  iwh^fitiR  ei^  pnxiQans  xnsDS  at  Mowaci, 
Metcalf,  LongfeOov.  GaifieU  and  Conmado.  aB  in  CAbam  Col.  Atel  TW 
ores  avefa^  about  3.29'^  c<>nKr  and  prodoction  x«  aboot  10^  sawhiiii; 
ore  and  90^  concentrating  ore.  The  nune?  arr  drx^fioped  to  a  depth  ctf 
about  SW  onlr  and  are  opened  mainhr  bv  ttmnels,  jdvin|!  cheap  cxtiaciion. 
Notwithstanding  the  compantire  fhaUowneas  oi  the  piopertiess  a  tiemmd- 
ous  amount  of  ore  is  developed,  the  ore  rewr^-es  being  estimated  by  the 
company^s  engineer  as  g^nring  20  to  25  years  supply  in  sight.  This  estimate 
B  a  conscnrative  one. 

The  Humboldt  mine,  which  is  the  largest  producer,  shows  an  etmrmous 
^y  of  low-grade  diawniihated  chakocite.  Extraction  from  this  property 
B  partly  open-cast,  but  mainly  through  tuHn^  equipped  with  electric 
lishta  and  dectric  traction.  The  haulage  system  uses  the  overhead  trolley, 
power  being  furnished  by  a  146-h.  p.  Crossley  gas  engine  dri\ing  a  lOO-h.  p. 
psierator  that  furnishes  a  225-volt  current.  Electric  locomotives  of  10-h.  p. 
M  40-ion  loads,  the  line  having  a  single  track  laid  with  35-lb.  rails  that 
'^  60(y  directly  into  the  mountain,  with  a  loop  reaching  all  workings  of  the 
Humboldt  mine. 

The  Longfellow  mine  is  the  oldest  copper  producer  of  Arixona,  dating 
'WMn  circa  1877.     Extensive  developments  are  under  way,  these  including 

*  Dew  tunnel  driven  in  from  Chase  Creek,  which  will  do  away  with  the  hoisting 
^i  and  permit  cheaper  extraction,  while  opening  the  mine  to  much  greater 
'^Pth  than  heretofore. 

The  Metcalf  group,  7  miles  from  Clifton,  is  worked  open-cast  and  is 

coextensive  producer,  product  being  mainly  low-grade  oxidized  ores,  which  ant 

^^ncentrated  with  the  sulphide  ores  from  the  Humboldt  and  Yavapai  groups. 

;     y^  Coronado  group,  9  miles  from  Clifton,  has  a  new  shaft  down  100'  and 

*  Producing  considerable  high-grade  ore.     The  Clay  is  a  small  prcMlucor. 

Ore  is  taken  from  the  different  mines  by  6  gravity  tram-lines  to  storagci 

^    ^(na  the  Coronado  railroad,  thence  to  the  reduction  plant,  at  (?lift^)n. 

*"«  was  remodeled  1902,  and  further  enlarged  in  1904,  and  now  inchitlrH 

°^« concentrators,  smelter,  acid  plant  and  leaching  plant.     Tlio   concentra- 

J^have  a  combined  daily  capacity  of  about  1,200  tons,  and  arc  operated 

^  gas  and  electric  power.    There  is  also  a  300-ton  concentrator  at  Ixing- 

|^^,for  which  power  is  furnished  by  three  110-h.  p.  Crossley  gon  imglnwi. 

^  concentrator  puts  6.6  tons  of  crude  ore  into  one  ton  of  convt'uimUm, 

*i>d Chase  Creek  has  been  dammed,  to  stop  the  tailings  iroing  into  iht*  I'r'tm'o 

^  thence  into  the  Gila  river,  which  caused  considerable  damage  U»  fanri#TP» 

^  ranchers,  and  was  a  source  of  annoyance  to  all  concerned.    (>;n/'#?ntfii- 

Uff  and  nnelter  are  connected  by  a  gravity  tramway. 

The  smelter  has  a  steel  fnune,  slate  roof  and  floor  of  iron  platen  lakl  in 
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M(«ju*rii'    u&«i«r  »4i.  tten^Eiitc  MOM.  XMrnnm^MTr  imvafTi      TttBR  mn-  mz.  S8Ma 

Vui^iiA;.  .mk:  41  3M^' Jicitf  t .  (liMilbMgpu^  IMP  J^  Jmsb^ 

4/  ^\.  y^  UOf  4.  ^  ^simtm^  ttfi^'  t^*^  UMWLfMJfr  ^  12  IKmol  jadie  iwm  iiiif  m 
4i  ^'VcH  t6^0^\^m  vtm^:  IW  tnuvoBHii  pinD  hat  S  <aaaBk'  ^nn.  -ol  "^^«ai 
ifMflir  liii  >'ii^  ij  iiiai>  «;ii|«ietty  o^  2li  ^a■i^  «f  WHS^i  nimip^  ^^ofpc  ^"^^ 
ku\^t:ii^uU{H  i^  tkki^  i^r  rttuimi^  watus-  mitt  -tbcd..  tei  tah 
ioa!  itK#iu^j  jiiai|f  «^|ut-  IT  iiitticUwd  ii.  iaitte  casb.  witt.  a 

'i  l#i    l«Xlu«'C«^.  ^AUftift   IM^ft   mU^   I  lilimiMMIII    Jli  iHm.  ABC  »  w^ 

UA^vuipiU    iij^/dMn;  titfvyisUmt.    Tiie  litki 

UiUi^  VMAid  a.  UKtr  Uii^'AkUti^  pUktit.  viiieb  iPUrti  bd  avbim^  of 

"^  i</ik  y/u<k  vXACUiSMi  vn»  daUy.     In  txniiMctiaB  aritL  -tis-  lixivjuioL  woBs 

1^./  "j/kMriy     Tk^  AnxMLtu  im*  <krk'«kjfied  'die  : 

Ma>m>/  fuiiMay,  lA  i&i4Ai^(ittr<l  gMiiitff  tiJM?  niaiiiiig  107  siiks 

J^w^-li^iM,  S   M  ,  w^M'M'  4'//fjfM^'ti4/nt>  am  nntttmi  with  tht  El    I^mii  A  Sii 

W4LAii.'#i^      lUtfUiM  *4  t^wmf  Uium  wt^*t  €Jl$ii,\TA  m  IIW.    TW  GoraBado  i 

'i  \n'  ininti'iiuht'ifiM  4rii(4T|/rMM«  of  i\m  oooipaiiy  indode  a  mil 
UtHhtiiy  tthii  iniuitiin'  h1m/|>,  t»uwiiiill,  plxifiiiiK  fuill  and  20-tao  irr 
411MHM/11  lo  I  III'  iiMiiil  hIi</|k4.  rofiMtnjf'tion  of  all  buildmgn  is  oC  brick.  A 
f/ouJ  lihmry  nmi  ii-iMliiiK  room  itrc  inaiiitained  for  employes.  Ihodudioa 
Hu»  .;U,.i(M^f)^'i  Urn.  li'Uittui  vt,i,iHr  m  1 IKH ,  and  Hhould  be  about  35,000j000  lbs. 
Ill  KM)/)  'Dir  |iiM|)i!rlv  JH  oii<«  of  t^rtuii  mafcnitude,  and  production  can  be 
iiiil^iily  iiHiitiiM'il  hy  niihiriijii^  ili<i  ulroiuly  extensive  plant.  The  companjr's 
iiMiiiu^i:iiiitMl  irt  iiH('i<llt!iii.  IhiI  li  liM  (0  (iiifitici^M,  and  the  physical  handling  of  the 
iiiiiirh,  inilU  Mini  ntMi<lli«rrt  I'mihii't  lull,  1<H)4,  was  32,197,760  lbs.  fine  copper. 
AUI/ONA  ( OPPliR  4  GOLD  MINING  CO.  ARIZONA. 

l.t)|U<i  In  t-«iiii|iuiiy'M  lulilriwH  Ht  IMioiMiix,  Ariz.,  returned  unclaimed. 
AHI/ONA  (:01UM£H  HlLl.  MINING  CO.  ARIZONA. 

niihn  JimIvoiiu  hl»lw.,  Ihout^r.  (\»lo.  Mino  office:  Tucson,  Pima  Co., 
Niu  Ol^uhU(^(l  hMH),  uii(l«'i'  InwN  (if  Arixohu,  with  capitalization $1 ,000,000, 
hluM«vA  |i|  \u\\  ImInmm  Himm,  pi-tvtidnit :  J.  II.  I'klwards,  secretary,  Frank  J. 
hvuK,  .nupoiihloiuloia.  I.uiuIh,  \  |uUont(Hl  riaims,  area  65  acres,  also  5-acre 
M«ilUu««  Hiui  l(Ui  mrtMi  luiM'olUiuHmM  Iniuln.  in  the  Caf\ada  del  Oro  district 
hiuu  Oinrlv,  ISiml  r\>iihiv,  Ari^oim,  s«Ul  to  nhow  a  contact  A^ein  of  20*  to  70' 
\\{\\\\\  uhU  I.  si 7*  lohv;th.  >;i\  iuv*  tvitiiuHttxl  aven^re  values  of  4%  copper  from 
(*cuUum(ouiuikui|Uvul«^\ki>>9i.  U\^|HMUHlhY  Al\afl»i>f  2Sl'  and  3IKK  and  a  350^ 
t\uuvo),  with  JiUuit  \iswy  v4  utuWixv^HUHl  o^^emivssu  Viewing  considerable 
v^v      Uv^  Ht(>»^iu  Hiui  >(a.^v)uu'  (H^wvr  and  UH^t^m  cvanide  plant. 
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ARIZONA  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Tucson.  Pima  Co.,  Ariz.     B.  C.  Brechta,  superintendent. 
Lands.  20  claims,  opened  by  400^  tunnel/said  to  show  an  8'  vein  carrying  high 
grade  ore.    Company  said  to  plan  erection  of  a  smelter. 
ARIZONA  COPPER  MOUNTAIN  MINING  CO.  ARIZONA. 

Title  changed,  1904,  to  Copper  Butte  Mines. 
ARIZONA  COPPER  PLACER  MINING  &  MILLING  CO.  AIUZONA. 

Said  to  have  operated  near  Quartzite,  Yuma  county,  Arizona. 
ARIZONA  COPPER  SYNDICATE. 

Former  office,  32  Broadway,  New  York.  Organized  under  laws  of 
West  Virginia.  Lands  were  forfeited,  and  afterwards  bought  back 
by  leading  sharehokierB  and  deeded  back  to  company,  subject  to  a  $7,000 
mortgage,  covering  back  taxes  and  cash  advanced.  An  efifort  is  being  made 
to  reorganize  imder  title  of  Clifton  Copper  Mines,  Ltd. 
ARIZONA  COPPER  SYNDICATE,  LTD.  ARIZONA. 

An  English  corporation.    Moribund. 
ARIZONA,  EASTERN  &  MONTANA  SMELTING  &  ORE  MONTANA. 

PURCHASING  CO. 

Company  apparently  organized  solely  to  sell  stock.  Dr.  R.  C.  Flower, 
&  notorious  mining  stock  swindler,  was  a  promoter. 

ARIZONA  GIANT  COPPER  CO.  ARIZONA. 

Office:  229  Byrne  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Ehrenburg, 
Yuma  Co.,  Ariz.  R.  M.  Furlong,  president;  H.  Franklyn  Hiller,  secretary 
^  treasurer.  Capitalization  $3,000,000,  shares  $1  par.  Lands  320  acres. 
^  numagement,  which  sold  considerable  stock  at  fancy  prices,  was  ousted 
^iember,  1903.  Former  officers  withheld  books  and  present  management 
VttheB  an  accounting. 

AKIZOHA  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  30  Broad  St.,  New  York.  Mine  office:  Patagonia,  Santa  Cruz 
C0|  Ariz.  Organized  February,  1900,  under  laws  of  Arizona,  with  capi- 
t^Hsatbli  $1,000,000,  shares  $1  par.  Debentures,  $32,500  first-moHgage 
«%  bonds,  dated  Feb.  1,  1902.  Floyd  B.  Wilson,  president;  Frederick  K. 
J^,  secretary;  Col.  Geo.  W.  Crowe,  general  manager;  Harry  L.  Vaughn 
^^Krintendent.  Lands,  7  claims,  area  140  acres,  in  the  Tyndall  district 
^  the  Santa  Rita  mountains,  including  the  Gaelic,  Trenton  and  Salero  mines, 
^^Poied  by  7  shafts  and  a  tunnel,  latter  showing  a  A'  vein  said  to  average  3% 
^('Pper,  15%  to  20%  lead  and  10  oz.  silver  per  ton.  Has  a  50-ton  concen- 
tfstor,  built  in  1903,  and  an  80-ton  smelter  at  Patagonia. 
AUZOHA  GOLD  &  COPPER  MINES  CO.  ARIZONA. 

Office:  19  Park  Row,  New  York.  Mine  office:  Wickenburg,  Maricopa 
^•f  Ariz.  Geo.  A.  Sanders,  manager;  A.  A.  Pratt,  superintendent.  Prop- 
%  18  the  Angel  mine.  Ores  carry  gold  and  copper.  Has  gasoline  power. 
iUZONA  GOLD  &  COPPER  REDUCTION  CO. 

An  enterprise  floated  by  Theodore  Stegner,  of  Kansas  City,  Mo.,  a  notor- 
Qi  promoter  of  swindling  mining  companies. 

JUZONA  GOLD  MINING  &  MILLING  CO.  ARIZONA. 

Letter  letumed  from  former  mine  office,  Briggs,  Yavapai  Co.,  Arizona, 
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tnsHcad  "out  of  businiMi/'    Cktoui  induded  tbe  Sw^low 

ftilHforou*  copptT  ureii  aiid  equipped  with  gafialtnft  piiwir  asid 

ARIZOHA  GOLD  MimHG  CO.         ,  ASIZOIA. 

<  Mliri*  ( '\\u\u\H'f  Iff  <  Viriiuj«rce  Bldg.,  PoitUiid.  Ore.     Mine  oi&oe  Widbetk- 
bufK,  Miirirop.-i  (*o,,  Am,     U,  H.   Ferry,  president  juid  isaaenl  flaam^er; 
W.   T.    Vvriy,  t^Hn^XAry,     KniplovM  about   10  meo.     Ofca  Cftirjr  ^olii  mA 
4'fip|iir      Him  g/iMt^tiiit^  |M>wf'r  and  plutis  butldiDg  a  soiaU  ndL 
AltlZOIfA  4  UA0COCK  MIITING  CO.  AXI2I1B4. 

(Hfif i«:  lliuiruc'k,  Miih.  Mine  uffici:':  Globe,  Gik  Co.,  Arix.  Or^uued 
IIM)!,  urirJLT  JnwH  uf  Arizfjnu,  wiih  mpitzLirxutiou  1250/XX),  shares  $1  par,  ai 
l\w  I'inUi  (Vri'k  (VipjuT  f  o.  hMu  1  J.  Cuddihy,  president;  Alii^  C,  Sieboth* 
vircvprimMli'rit  and  ni!uui^'t*r;  Hi-nry  \u  HiR*r,  serrvtary  and  treasurer*  Laadt, 
lil  ehiitiiM,  fjt'tir  Cllobf,  ojH*ncHl  hy  n  450'  shnft  and  400'  croascut,  showiQg 
comidt^mbUi  bcnlii^  of  ;i*:;,  In  5<;;^  ore,  main  shaft  showing  stringiers  of  rich 
or<-^  on  thn  450'  U'Vf4,  tiitd  i'X[xn'tt»d  to  ciii  the  Proi'U>r  lode  at  a  depth  of  about 
7'Ih'.  HiiM  Hiram  pr>wrr.  Ncari^Ht,  rnilnmcl,  2  tuiies. 
ARIZOITA  A  HECLA  DEV£[X>PMENT  CO.  ARIZOHA. 

ProjwuiiHl  %\t\v  of  r<»nipitny  or^miiifieil  later  as  Ptttaburg  &,  Uecla  Dcvel- 
optm'nt  i\i. 
ARIZONA-MEXICAN  COPPER  CO,  MEXICO. 

IHIifc*:   PhtK'nix*   Ari/..     Mino  oflico:  Caborea,  Sonora,   Mex.     Employs 
about  40  men.     J.  IC.  Ilubmgi  r,  iin^vsidt^jU;  W.  E,  Defty,  vice-president  and 
coiu^nltinti   en^inerr;   \V,   V,    FiwUir,    Irt'iusun'r;   C.  T.  Vinfcnt^  superinten- 1 
dent  J   J.   C    Mnrr:s,   iniiie   fottMuan.     OrganiwHl   February    14,    1902,   under 
laws  of  Arij&oim,  with  ciipitaliitatiim  f^'^l^XHKfKM),  shares  $10  par;  unissued, 
8780,000.     Landii,  79  ^xtrtonenruis,  kuuwu  i%»  1^  Gran  Proveedora  de  Cobre, 
in  the  Altar  district,  75  nulfs  frtnu  tlir  Sonom  Railway.    Country  rock  ia 
granite,  ores  carr^'hig  an  iron  and  spar  i^an^ie.     Vein  is  228^  wide  giving 
average  assays  of  6,7%  foppi^r,  12  ox.  silvt*r  ami  12  gpid  per  ton,  and  is  opened 
by  shafts  of  102'  and  2(MI\  .'ind  tunnob  of  209'  ^nd  228'.     DevelopnientJ 
work  has  been  well  plannt'd  and  I'Mnniltxl,  ev^ry  fo*.>t  of  opening:  being  io' 
the  ore  liody.     A  winxe  from  a  1 W  drift  foUon-s  the  foot  wall,  entirely  hi  ore, 
witli  dniSDS  of  ver>*  ridi  carljo nates.     About  2,50ty  of  underground  open* 
ir\gB  have  bet;n  securetl,  of  which  2»3tKl'  are  in  ore,     Extr^ooe  depth  reached 
18  525\     Gangue  of  onas  lieing  spar  and  irou«  an  ideal  self-ftuxiog  ore  ra*  ^ 
aulU      From  the  100'  level  down  ^mw  or*  bodke  aasa>'«l  22%  to  30%fl 
copper  ami  as  high  as  131  o«,  silver  prr  ton.     HcaiiHa  have  been  so  satis-^ 
faiMory  that  the  company,  which  practically  ia  a  doaa  CQfpocation.  ha^  de- 
cUKhI  to  install  a  lOik-ton  inciter,  which  it  b  hopid  to  Have  m  blast  about 
the  (Um^  v4f  ItHVi,     Mauagvtnrut  Is  i^iod  and  pn»|Mff^  giv«s  eveiy  tndkalion 
4\f  iivakvu^  t\  Un;**  and  sarc-t^rssfui  niiiMt. 
AftUONA  MICHIGAN  MINING  CO. 

A  ccvinjiaivv  by  ihia  naiKia  is  said  to  ba  ofm^ting  la  Iht 
lafiv».  aWut  U  mika  aoitlli  of  PtMstoll,  Yavapat  Co^  Ant. 
ARUOiU  MUIS.  WTOMOia 

Muic  oHkc*:  llfir^  iataiaii  €kk.  W^rck    Hiwart  S.  Mmam^  ««Ber.     Has 
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ARIZONA  MIIIIIIG  CO.  NEW  MEXICO. 

Office:  311  Pozzoni  Bldg.,  St.  Louis,  Mo.  Mine  office:  Pinos  Altos,  Grant 
Co.,  N.  M.  F.  Townsend,  superintendent.  Ores  cany  gold,  silver  and 
copper.  Has  gasoline  power  and  employed  about  25  men  at  last  accounts. 
ARIZONA  MINING  &  DEVELOPMENT  CO.  MEXICO. 

Mine  office:  Naco,  Sonora,  Mexico.     Lands,  a  group  of  claims  about 
8  miles  south  of  Naco,  formerly  held  by  the  Gold  Treasure  Mining  Co. 
ARIZONA-PACIFIC  COPPER  CO.  ARIZONA. 

Office:  702  Stevenson  Bldg.,  Indianapolis,  Ind.  Mine  office:  Florence, 
Pinal  Co.,  Ariz.  Organized,  March  30,  1903,  under  laws  of  Arizona,  with 
capitalization  $5,000,000,  shares  $1  par.  F.  P.  Jeffries,  president;  John 
W.  Sharpe,  vice-president  and  general  manager;  Henry  Severin,  treasurer; 
Murat  W.  Hopkins,  secretary;  E.  R.  Stafford,  superintendent.  Lands, 
16  claims,  area  330  acres,  also  an  80-acre  smelter  site  and  160  acres  of  possible 
oil  lands.  Property  shows  sundry  minor  veins,  assaying  3%  to  20%  copper 
and  $5  to  $20  gold  per  ton.  A  quartz-porphyry  dyke,  1,200^  long  and  about 
500^  in  extreme  width,  with  axes  east  and  west,  is  shattered  in  every  direction, 
and  cemented  by  veins  carrying  cuprite,  melaconite  and  chalcocite,  giving 
estimated  average  values  of  3%  copper,  1  oz.  silver  and  $2  gold  per  ton. 
Has  shafts  of  SO'  and  350^,  OOO'  apaH,  also  tunnels  of  260'  and  342',  atsamc 
distance.  Has  2  gasoline  hoists,  air-compressor,  power  drills  and  necessary 
oune  buildings.  Officers  of  company  are  men  of  good  standing  and  the 
property  is  regarded  as  promising,  owing  to  great  size  of  the  ore  body,  though 
the  ore  is  low  in  tenor,  but  well  adapted  to  close  and  economical  concentra- 
tion. It  is  planned  to  install  a  small  concentrator  during  1905. 
ARIZONA  UNION  CONSOLIDATED  GOLD  &  COPPER  UTAH. 

MINING  CO. 

Supposed  to  have  an  office  in  Cincinnati,  and  supposed  to  have  54  claims 
^bout  150  miles  from  Fairfield,  Utah,  the  nearest  railroad  point.  Company's 
literature  deals  largely  in  glittering  generalities. 

ARIZONA  UNITED  COPPER  CO.  ARIZONA. 

Office:  35  Wall  St.,  New  York.  Edmund  D.  Wdletts,  president,  at 
last  accounts.     Apparently  moribund. 

ARIZONA  UNITED  COPPER  MINING  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  1417  Chemical  Bldg.,  St. 
Louis,  Mo. 

ARIZONA  &  WEST  LAEIE  COPPER  CO.  ARIZONA. 

Office:  Bisbee,  Ariz.  Organized  1903,  under  laws  of  Arizona,  with 
capitalization  $1,000,000.  John  M.  Stanaway,  president;  J.  J.  McCarthy, 
superintendent.  Lands,  18  claims,  3  miles  northwest  of  Packard,  Cochise 
county,  Arizona.     Had  a  65'  shaft  early  in  1904. 

ARIZPE  GOLD  &  COPPER  CO.  MEXICO. 

Had  lands  in  the  Arizpe  district  of  Sonora,  Mexico.  Company  dead,  with 
enough  charges  of  fraud  to  justify  a  post  mortem. 

ARLINGTON  MINE.  WASHINGTON. 

Letter   returned   unclaimed   from   Conconully,   Okanogan  Co.,   Wash. 
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H*  8.  Btoolfiie,  owFDer.    Ores  tmny  gold,  mtvtr  and  copper.    Hii 

ptjwtfr, 

ARUHGTOH  COPPEE  CO,  HEW  Jl 

lamd»  iki  ArltJi^tori,  X,  J  .  sold  Sept.  30,  1Q03.  for  debt. 
SOCESIOH  FBAHCISCO  ARMAHDAIZ,  MEXICXI. 

Oflioe:   AparUdo  PostiiJ  37,  Monterey,  N.  L.,  Mex.     Mhie  offiee: 
ndvu,  Ntieva  Le/m^  Hex.    Ores  cany  atlver,  kad  and  copper.    £01; 
50  tu  GO  men. 
AWCINIOS  CHEMICAL  00,  VmOIinA 

(iilifx-  .%  Wall  8t,,  New  York-  Mine  ofli*«:  Hioeral  City.  Louisa  Co , 
Va.  RowkiMl  \\  Hill,  president;  W.  Maw,  secretary;  Alvin  P.  Miiw,  j^nenU 
manager-  Miin'^  rupHferoiia  p>Tite9.  Has  steam  power,  aod  cxjncentmtor. 
SOCIEDAD  UltfERA  LA  ARMISTAD.  SPAI5. 

Urtife'    San    Antonio^    44,    Graiiiidji,    Spain.     Mine   office:    Albeiiuelrts, 
GruHiiihi,  SjMim.     I  Jim  Joai|uin  Marin  Itobli^s,  president.     Property  is  the 
Hfintii  Itim  min(%  ciirr^'inj^  copper  and  cobdl  ores. 
ARMSTROHG  MINE.  CALIFORIflA. 

OfTici':  ciin^  of  W.  Roy,  Mi'rt^,  Cat     Property  is  a  prospect  in  Indian 
(jiik-li,  Mari[Mwu  ftjunly,  Califonda. 
ARNOLD  MINE.  MONTANA^ 

Olltrr:  tarv  nf  \h,  U.  K,  HlofkhuTn,  owner,  Butte,  Mont.     Mine  offii-er^B 
KIliNt<»n,    l*owrll   CfL,   MonL     Made  some   shipments   of   carbonate   copper 
urv  Uj  HtiuAivr  a!  1  act  ana,  Wikshini^ton,  hite  m  190-1, 
ARNOLD  MINING  CO.  MICHIGAN. 

UfliiH*;  5<*  Slatt'  St.,  liciston,  Mass.     C  Howard  Weston,  presidtMit;  Jo)inj 
BrtH»k»,  HiMTc^iiry  and  trc^asurer;  Wesley  Clark,  syperinteiivlent.     Oriiani* 
under  la  WH  t)I'  Mirhi^fiin,  with  capilnlizulion  S2,5(K),iK¥J,   shares  125  par;  iasueditl 
f  l,5fi<),(H>l*.      Hits  aboiit  M)  renin  }wr  share  viish  in  irtuisnry.     Annual  nieetin^f 
seconit   TuL^Hilny    in    M.-iy,      l>iiiids   3,:!23    acres,  in  Town  5JS  North,  llange 
31  Wettt,  and  'r<»wii  fvH  Nurlh,  Kanj^e  lit)  \\\*^i,  Kewet^riaw  county,  Michigan. 
Umdai  arc  in  tw<»  tract.s,  ccnMj>risjii^  the  old  Copper  Falk  mine  and  tlie  Arnold 
mine  pr»ij^K*r,  wiili  fjiaituj^e  of  alnint  3  miles  on  Lake  Sujjerior.     Property 
ti««  nurtU  tif  the  j*;recnstone,     Cop|>er  Kails  mine  worked^  circa  1850  unt 
.\ugii:st  ISiU,  making  12,S43  tons,  429  ponntU  fine  copper,  and  paying  din 
dendji  ot  $HK>,t>tKK     IVuluct  was  sei^un^i  mainly  from  tlie  Owl  Cneek  fisssun 
vein.     Arni>kl  mine  pro(>er  is  developt^il  un  the  Aniokl  ashbed;  opened  1863. 
rc^ijwned   1S97.  ckeietl  UK>1.     Koek  eitJitiijied  averaged  under  OJi%  copper. 
I1m8  a  sunip  mill  and  2t^  mile  narrow  fsauge  railroad,  knowti  jb^  .\moUl 
fcj4^1e  ILuiKir,  n»Uiti>;  aUK*k  of  wtiteh  Has  been  aold.     No.  1  sli^t  uf  tl 
Aniokl  i»  abikut  1 ,00iy  d«H*p,  sunk  mt  angk^  oC  36*  witl»  tlie  horiaott. 
devek»pinent3  ai  ilw  Mwkwabik  piv»jierty  lo  llie  amtlh,  hoW  out  encou 
nient  that  the  Amuki  uu^  earry  tW  tturllieru  extrniiikiu  ol  the  Keaisarge  1 
ARPS  CLAIKL  CAUPORmA." 

F^tt-ien  ^*laiii^  lu  Town  34  XohIi«  Hai^^e  3  VV««t«  ShaBla  eminty.  Cali- 
foniki.    Ila^v  I  tiuineb*  ^igisnigaak^  l.6fxr»  witk  fair  abowii^  ibI  ^^^ifWHrt 


uf«H 
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ore.    Letters  addressed  to  putative  owners  returned  unclaimed  from  Red- 
ding, Cal. 

ARRIHO  PROPRIETARY  COPPER  MINING  CO.  WEST  AUSTRALIA. 

Office:  17  Queen  St.,  Melbourne,  Australia.  David  Blair,  manager. 
Property  is  in  Western  Australia,  lands  showing  sandstone  beds  of  Permian 
age,  ore  occurring  as  bunches  and  thin  veins  following  the  joints  and  fissures 
of  the  sandstone.  Ores  are  mainly  oxides  and  carbonates,  with  a  little  sulphide 
ore  recently  exposed.  Sandstone  formation,  occupying  a  basin  with  gneiss 
walls,  is  about  SOO'  wide  by  one  mile  long.  Bulk  parcels  of  ores  shipped 
have  given  returns  of  3.75%  to  25%.  Property  has  rail  connections  but 
process  best  adapted  to  treating  ores  of  such  unusual  nature  and  occurrence 
has  not  been  decided  upon  as  yet. 

ARTOLA  HERMANOS.  CHILE. 

Mine  office:  Cobija,  Tocopilla,  Chile.  Operate  the  Gatico  mine,  opened 
1891.  Product,  shipped  as  matte^  is  equivalent  to  an  annual  output  of 
1,000  to  2,000  tons  of  refined  copper. 

ERZBERGWERKE  ASBECK  BRUGGEN  UND  GERMANY. 

BRijGER-ROBERT. 

Mine  office:  Ronsahl,  Westfalen,  Germany.    Apparently  idle. 
ASCOT  MINE.  ^     QUEBEC. 

Mine  office:  Capelton,  Sherbrooke  Co.,  Que.  Is  a  prospect  undergoing 
devebpment. 

ASHBED  MINING  CO.  MICHIGAN. 

Office:  50  State  St.,  Boston,  Mass.  Organized  1880,  under  laws  of 
Michigan,  with  capitalization  $1,000,000.  John  Brooks,  secretary;  Wesley 
Clark,  superintendent.  Lands,  1,143  acres,  in  vicinity  of  Copper  Falls, 
Keweenaw  county,  Michigan.  Property  idle.  Fully  described  in  Vol.  II. 
ASHIO  MINE.  JAPAN. 

Owned  and  operated  by  Furukawa  Copper  Co. 
ASHLARD  MINING  CO.  COLORADO. 

Mine  office:  Ohio,  Gunnison  Co.,  Colo.  Carroll  M.  Carter,  superintendent, 
"operty  is  the  Carter  group,  carrying  gold,  silver,  lead,  cdpper  and  zinc 
^'^^   Has  steam  power  and  employed  about  20  men,  at  last  accounts. 

^MPANIA  MINERA  DE  ASIENTOS.  MEXICO. 

Mihe  office:  Asientos,  Aguascalientes,  Mex.  Harry  Rab,  superintendent, 
^ds  include  the  Nopensada  mine,  producing  copper  and  silver.  Main 
^t  20(K.  Has  steam  and  electric  power  and  operates  on  a  considerable  scale. 
^lETE  CIVILE  DES  MINES  DE  CUIVRE  D'ASPEICH.  FRANCE. 

Offices:  3,  Rue  de  Milan,  Paris,  France.  G.  Caton,  manager.  Lands 
***  in  the  Basses  Pyrenees,  France.     Idle. 

^R  MINING  CO.  COLORADO. 

Mine  office:  Eureka,  San  Juan  Co.,  Colo.  E.  C.  Condit,  superintendent. 
^>pcrty  includes  the  Surprise,  Mogul  and  other  claims,  carrying  gold,  silver, 
«d  and  copper.  Has  steam,  water  and  electric  power,  and  employs  about. 
25  men, 
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^Mifpcr    VrjMrt    ^^Mii.     Jtjuk  x&at.  ^iixi&  !I«ue.  inwi.     Lhiii&  x 

»gcBMj»wimff  11  mil  Bg  trariga  nmff 

^>9Hi*fi:  tiuc  t»\e^br    Tjosfc   *.-nii«>'ilifc    C(9H9t-   *aiinmiifc    'r?nifr.     lEnpif 

Ijw  IM){  liM:  ittuitt^  «:  Tjtfrk  Amirilk  7^w.imr  IT^aX*  tubssx  -usm  x  ztt, 

f MM^r  i«uiff#«l  lit  ;»  r>jl  Mrtfwufc  eu^yiif  aooab. 

AT4CA1U  mMOLML  CO^  LTD.  CHILE. 

Anmmz.  japak 

^^tm,  tJ^ftf  ti$umtf:f^m  iartfi$^  %\m  rv^ttat  ore^  At  a  Ettle  ^fieUim  frtom  the 
fffitti  *4  iirftAtn^^ir/fi  v«!«rjf»  thtn  out  aimI  Ijeoome  of  poor  <|ittfitx.  Dtp  i§  cfaal- 
f^f%tyr^Ui,  Wtiit  \nm  pynustt,  tikttfwinfi  l^ornite  and  tcnorite  in  the  upper  por- 
Utttm,  tiV^ifMH^ttii  tiiMMi  W'/c  Clipper.  Prodaction  for  1900  ws  231. 4SI  lbs. 
ATHeUTAM  GOLD  MIVI9G  CO.,  LTD.  BRinSH  COUJHBIA. 

WmnSttjii,  XWH,  \>y  Montreal  dc  Boston  Consolidated  Mining  ^  Smelt- 
M»K  (>;, 
ATHEUrrOll  A  JACKPOT  MINIITG  CO.  BRITISH  COLUMBIA. 

Mmtf\H%\f  WHf  \ty  Montrctfi]  it  Boston  Consolidated  Mining  k.  Smelt- 
IfiK  (^1. 
ATLAIITIC  MllfllfO  COMPANY.  MICHIGAH. 

()rtlr«i:  Ifl  Williiuii  Ht.,  Svvf  York.  Mine  office:  Atlantic  Mine,  Hough- 
ton  ('i»,,  Mli'li.  KiiiployH  iiboiit  7(K)  men.  Organized  December,  1872,  under 
InWM  of  MirlilKiin;  rciiicoriNinitcd  HK)1,  for  term  of  30  years,  and  capitalisa- 
tion hifmtHiiil  \m'l  to  |'J,r»(M),(MK),  NliiiroH  $25  par,  $9.80  paid  in.  Annual 
iiireitliiK,  HtM'oiul  'riioHiliiy  \\\  Miirrli.  Amcriran  I^an  &  Trust  Co.,  Boston 
TirtiiKft^r  nwoiit,  liontoii  Hufo  DojHmit  il'  Trust  Co.,  registrar.  Jos.  E.  Gay, 
|it«mWl»M>t;  Joliii  Hfantim,  worn'tary  and  treasurer;  preceding  officers,  John 
\{  HtHhtoh,  Win.  (\  Stuart.  J.  WhtM^lor  llanlloy,  Wm.  A.  Paine  and  Samuel 
I,  Hnnth  (HhnMorn;  Trank  MrM.  Stanton,  agent;  Theodore  Dengler  superin- 
tomltMit;  V  (J.  (\»kkIu.  mill  H\i|MTintt>ndont;  John  Stratton,  mining  captain; 
\    l>   l%d\NaiHU,  olork;  John  i«ng);,  nuustor  nuH^hanic. 

i>thrial  ivtnn\«  to  tlu»  ntato  of  Mirhigjut.  Ji8  of  date  Jan.  1,  1904,  disclose 

\\\\>  tolK^NNht^  ti^iUl^v*: 

VnuMtnt  ot  »a^l»  |vo\l  n\  on  rapital  fitmk    ^.$280,000.00 

Vnumnt  jv^ul  \\\  \\\  »N>nv«vnntv  of  jm^iHrty  to  oi^inpany...  700,000.00 

Kntnv  nn^onn*  nutvMixl  n\  r^v^t  twLUo  20,349.66 

V»^\osna  \Nt  ^viMv»u*^t  «\M«^to  344,911 .53 

Hy^t^Vji  vM^t  100,468.33 
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Comparative  figures  f<Nr  four  years  are  as  foUoirs: 

1900.  1901.  1902.  1903 

Ifineral  produced,  lbs..     6^77,955      6317,645      6347;270      7,670.660 
Refined  copper,  Iba....     4,930,149      4,666,889      4,949^66      5,505,598 

Total  income $800,177      S  735,577      $588,200     $  722,386 

Expenses  at  mine 555,254         573341         535,956         517^84 

Smelting  and  transp'n         60^11  62,954  62,954  64,567 

Interest 4,199 

Total  cost 615,556         636,296         598,910         586,151 

Mining  profits 193,621  99,281       136,234 

Land  sales 11,600  47,788  25,000 

Construction 114,007  191.143  38.676  10^93 

Balance +79,613       —80,262         —1,598      +150^41 

Dividends 80,000       

Surplus 175,962  95.699  94.101  244,443 

A  dividend  of  50  cents  per  share,  amounting  to  $50,000,  will  be  paid 
Feb.,  15,  1905.  Last  previous  dividend  was  $1  per  share,  amounting  to 
S40,000,  in  1901. 

The  Atlantic  mine  lies  about  2  miles  south  of  Portage  Lake  and  4  miles 
^thwest  of  Houghton,  the  640-acre  main  tract  including  the  mines  known  as 
^  South  Pewabic  and  Adams  before  1872.  The  Atlantic  has  the  Pacific 
^  the  north;  Isle  Roy  ale  and  undeveloped  lands  on  the  east  and  south,  and 
^  Pacific  and  St.  Blary 's  Mineral  Land  Co.  on  the  west.  The  Atlantic  lands 
Are  aU  on  the  mineral  belt,  being  the  south  half  of  Section  4,  except  the 
^theast  quarter  of  the  southeast  quarter;  the  north  half  of  Section  9,  and 
^l»  northwest  quarter  of  the  northwest  quarter  of  Section  10,  all  in  Town  54 
^orth,  Range  34  West.  The  company  also  owns  all  of  Section  16,  same 
<owQ  and  range,  bought  in  1897,  on  which  crosscuts  have  been  sent  east  and 
**8t,  in  search  of  the  Baltic  amygdaloid,  without  success,  work  having  been 
^isoontinued  August,  1903.  The  company  also  owns  several  thousand  acres 
^  timber  lands,  a  millsite  on  Lake  Superior  and  valuable  frontage  on  Portage 
^«ke. 

The  mine  b  opened  on  an  amygdaloid  bed  of  brownish,  mottled  color, 
'^eraging  about  15'  width,  with  strike  of  N.  50*^  E.,  and  dip  of  54°  to  55°  to 
"^  northwest.     The  lode  is  the  most  westerly  worked  in  Houghton  county, 
^"d  is  known  locally  as  an  ashbed,  greatly  resembling  the  ashbed  of  the 
^^Id  and  adjacent  mines,  and  being  in  line  with  the  probable  south west- 
^*"y  continuation  of  the  Keweenaw  cotmty  ashbed.     The  Atlantic  ashbed 
^^^  the  least  copper  of  any  lode  now  worked  successfully,  and  long  has 
"^  famous  for  its  profits,  wrung  from  rock  yielding  much  less  than  1% 
^i  copper.     The  low  percentage  of  copper  carried  by  the  lode  is  a  decidedly 
•"^ewc  factor,  but  the  mine,  under  its  present  management,  has  met  and 
''^ved   many   discouragements,   including   lean    rock,   mine   fires,   costly 
*9uipinent  necessitated  by  deepening  shafts,  installation  of  new  machiner>', 
^construction  of  a  new  miD,  and  the  building  of  a  private  railroad  required 
ftv  the  traffic  of  the  mine.     Among  other  disadvantages  are  a  T^et  mine. 


kamd  n  «td9  ten  oortk  to  mitli.    "A 

Mi  Ml  «f]|ek  of  54%ciiie  d«p^  flatter  tiwii  tJbe  other  diaftB,  and  ■  tlie 
I  of  anf ,  betnic  0x30^  wmde  of  fonbeis.  with  three  oom- 
,  iwo  of  «rhkti  an  iiki|P«ra>a,  the  third  lor  men  and  pipes.  Suiface 
ifffifrrriviffiienla^  eomifaled  to  ldO0,  oonMt  ol  a  irooden  ahalt-ificyioafie. 
'AffX^l'  on  Iba  t^fomd  and  M'  bii^  with  four  rock-cmshenB*  There  k  a 
maO^  boOar-hmiM  wUli  redatooe  vralLi  and  ileel  tfuaa  rodi,  and  a  48x50" 
mmtnthhamm  of  the  Mame  omtainiclkm,  confJuninK  a  2Gx4S''  double  Corliss 
engiiui  of  ^lU^Oialmem  make  with  doiiMe  conical  dnini  of  KK  diaoieter  at 
iiitlier  fliid  and  l/S'  ©*^  in  the  ci'tticr,  nmins,  9*ion  skips.  The  shaft  proved 
loarii  mjUM'iiilly  in  tha  north  driftn  and  cafifjful  mill  tests  provring  this  lh« 
poc»n^t  |mri  of  llic^  n)itu%  *'A"  »lmft  wm*  abandoned  in  1901, 

*'  W*  wJiiift  IM  I  ,*177'  wnitJiwont  of  "A  **  with  2  romjmrtmenta,  both  having 
«Uip  trrnkn.  1  liin  nhait  w;w  2;JMi'  dci-p  fit  the  close  of  19<>4,  showing  good 
c'op|Nr  f^roiMiil.  *'ll"  Mhaft  fu'M*  a  fine  mirfiici;  phint»  with  douhle  conical 
tinnn  (*orhHH  hoi^l,  of  AniH(1icihn<;rH  iimkc,  r^ioubr  in  ilc^i^i  to  the  ptant  at 
"A'*  Hhiifl,  ImiI  iitiu'h  larger  f Imm^lioul,  the  drnni  being  12'  at  each  end  and 
*/r  i*  In  dlaniivhir  at  tiir  n*idilli%  wUvrt^  thvre  la  a  cylindrical  section  18' 
with*,  (hcntt*  tiHK«ring  wimrply  in  b*jlh  dircctionB,  The  dniin  haa  a  22*  face 
niul  w^Hithi*  1 10  <oiw,  all  khmivcts  bring  bthe-turncHl  for  1 5^4*  st^el  cable. 
Tlio  hniMt  iM  ofM^mliHj  in  niunlcrlKdancc  ;ind  i»  p»od  for  a  depth  of  4,000', 
M-ltMi  wkipM  btMn^i  rnijicHl  tit  n  n[HH.^i  of  *ijW  |H»r  minute.  Tho  hoist  operatea^ 
nf  II  Pit  14^1  n I  prt^Hurt^  of  Ut^  (Hiuntb  to  the  inch,  and  h  direct-acting  and  non* 
roiidciMin^,  witli  bund  Uniki^  at  otthi^rcnd.i^ct  by  gmvity  and  iTi^tantanoousljf 
n^l^UfHl  by  hUhuw  \K%'wvr,  **V**  aliaft,  mxi  southwest  was  abandoned  after 
tho  lir^Mif  IMtS. 

"[V  Ahiift,  t,ltkS'  mmthwr^t  of  *'B*',  SJOfXf  in  deplh,  the  deepesl  and 
iHMkI  Almlt  1^  thr  iuiiii\  \»  \>\\^  in  isk»  inside  ol  ttmbsrs,  with  tltree  compan- 
miM\lii,  twi«  fi^  »k^)tti  w^^rk^l  in  tmUiirr,  'Hic  roiEin^-hiMias  is  iBsM^  ^^^ 
ffid^whm  with  filt^l  lni««  nM\f,  luvwiiivK  a  Nordlirt|t  hoisi  worktiifc  in  ba]anf3S 
a»u4  imliMiU««H|  to  hoiitl  »i\-toii  ^liipei  fntni  oi»e  mile  deflh.  Tlie  Uiiler-hoiias 
^  Isi^f  iNVh  |v  8iuiii^ huOsis^  Thtsshafl  b Imildi^  wvll and gixrB  prooiiBe 
«4  ii^«^l  n%^  k«r  ihs  Mwa^  aa  H  tmmmmmh  m  hg^g^  iMtitoffT.  and  the  botloni 
ai^  ti^fwi,  uml  ^ifMh  the  hA  af  Ih^  Aihmir'a  p^odnHioo. 


I 
I 
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478'  southwest  of  ''D"  was  long  a  large  producer  and  was  2,146'  deep  when 
put  out  of  commission  in  1902. 

The  lower  levels  of  the  mine  apparently  are  growing  richer.  It  is  planned 
to  make  an  important  change  in  the  system  of  mining  by  sinking  the 
two  operating  shafts  to  the  boundary  lines,  then  begin  extracting  the  rock 
from  the  bottom  levels  and  working  up.  This  method  will  permit  the  aban- 
donment of  all  old  drifts  as  soon  as  stoped,  saving  greatly  in  timbering  costs. 
Air-blasts  are  causing  some  uneasiness. 

The  mine's  equipment  includes  a  5(V-drill  Ingersoll-Sergeant  air  com- 
pressor, machine,  carpenter  and  blacksmith  shops,  and  a  sawmilL  The 
principal  buildings  have  fire  pumps,  and  there  is  an  efficient  volunteer  fire 
brigade.  The  village  dependent  on  the  mine  has  about  500  dwellings,  half 
owned  by  the  company,  with  several  churches  and  one  of  the  best  graded 
schools  in  the  state.  The  management  always  has  taken  a  personal  interest 
in  the  moral  and  material  welfare  of  its  employes,  and  is  rewarded  by  the  con- 
fidence and  friendship  of  its  workmen,  regardless  of  nationality  or  creed. 

The  Atlantic  railroad,  owned  by  the  company,  connects  mine  and  mill 
with  9.  miles  of  main  line,  and  a  3-mile  branch  line  runs  from  the  mine  to 
the  old  millsite  on  Portage  Lake,  where  there  are  large  coal  and  merchandise 
wharves  for  receipt  of  fuel  and  supplies.  The  railroad  has  4  Baldwin  and 
1  Brooks  locomotives,  130  hopper-cars  for  rock  and  coal,  and  60  fiat-cars  for 
wood  and  general  freight.  The  mine  is  on  the  main  line  of  the  Copper  Range 
fiulroad  also. 

The  stampmill,  built  1894-95,  is  at  Redridge,  on  Lake  Superior,  having 
^^^y  two  miles  of  water  frontage,  and  is  151x234'  in  size,  of  wood  on  stone 
foundations.  Water  is  furnished  from  a  dam,  described  in  the  article  on 
^tic.  The  mill  has  6  stamps  with  IS*'  cylinders,  of  about  400  tons  daily 
f^pacity  each.  Chilean  regrinding  mills  are  used  for  tlie  raggings,  and  round 
**We8  have  been  displaced  by  Overstroms,  which  effect  an  additional  saving 
^  Very  fine  copper  estimated  at  $15,000  yearly  value.  Power  is  supplied  by 
'14x42'  Reyncrfds  engine  of  Corliss  pattern.  There  are  7x14x12"  Gardner 
^  pumps  in  the  mill  and  boiler-house  adjoining.  A  machine  shop  in  the 
^^  is  supplied  with  all  tools  required  for  repair  work  and  fitting.  Adjoin- 
"%the  mill  is  the  boiler-house,  of  wood,  on  stone  walls,  71x101'  in  size.  A 
^n  fuel  economizer,  added  in  1899,  saves  about  12%  in  coal  bills.  At  the 
^"^te  there  is  a  30x36'  frame  warehouse,  store  building,  smithy,  and  a 
J^'Mnberof  comfortable  dwellings  for  employes.  The  mill,  like  the  mine, 
*  Very  efficiently  handled. 

Phxluctionof  refined  copper  showed  a  decrease  in  1904, due  to  a  trammers' 
*^e  in  June  and  July.  The  explorations  on  Section  1 6  proved  most  dis- 
^^^^JJiging,  but  recent  developments  on  adjoining  properties  are  of  a  decidedly 
'•Repent  tenor.  The  sixth  and  seventh  levels  north  of  Baltic  shaft  No.  5, 
•••tt  south,  are  but  little  more  than  a  quarter  mile  from  the  Section  16  line, 
•*i  are  showing  much  better  ground  than  found  above.  The  Superior  Cop- 
PvGo.  has  a  promising  showing  on  Section  15,  and  the  new  Isle  Roy  ale  shaft 
<tt)  Section  11  is  exceptionally  rich,  all  of  which  point    strongly  toward  the 
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■MB  d  ureM  ITiiwI  «iiiiB  vmIbt  ^rti—  1€L  Kb  plwi  Iwvv  Imcb 
^  lor  tte  m— pfiiiii  of  cspiomiom  i»  li.  ii  bcov  Ml  diAt  nfldni^  will 
•I  bf  alamic  the  tkame  mm^hmm  Mo  pninre  thar  ^mmd  tnr  totlier 
DfiMHMte,  Tbe  pfwperU  iif  tile  AtlaMlii'  ncrcf-  httw  bcm  bri^ter  tiaa 
at  Um  do«e  oT  1«M.     Ptoilvetaoii.  lilH.  mm  5^t  J§M  ■».  ine  copper 

AtiAmc  ik  RAonc  man.  wromifG. 

Mim  dfc»:  &Mii|wifiH,  Cbfbon  Cb,,  Wyow    Hm  a  IStT  ahsft  iliMii^ 
»4^  «ito  d  fdr  pMfe  ore  dbom  IjOOir  iran  the  fine  of  the  FemMIogsMtf 

nuiM  oi  tbe  fvHH Wjfofiiam  eonnfMuijr. 
JULU  CC»mR  CTIDfCATB,  LID. 

Offieei:  fk.  Smmm  fk^„  Mmoehm0tef,  EtaglWicL 

irarf ,  tmktiofrn. 

ATLAS  EXFL0RAT10II  A  MIHIlfG  CO.  ARIZOITA  Jt  MEXICO. 

Offirf!:  UmiiihiM,  Arix.  On.'ar(iz43d  June  14,  1902.  under  laws  of  Arixoua, 
with  rj||»iUli%fitif>(i  tr>,(lfiri,(MIO,  shares  $1  [jar;  ia»ued,  $5CJO,000.  Ajinual  meeU 
iii«f  fimt  Tui^Jny  in  Jniuiary.  It.  O.  Johnson,  ppesidfiit;  N.  W.  Clmse, 
in*.fiMHr**.r;  I).  T.  Dun  In  p.  BCH'rctary;  James  liay,  nu  peri  n  ten  dent.  Has  unde* 
%r)i»jj«»id  rrniii'nd  b*id«,  knuwri  uj*  t]te  Atla«  group,  in  the  Warren  district  of 
CorliiiM}  rotifity*  Ari/<inii,  und  n  mtlicT  promjRinir  prospect  about  15  miles 
Miiith  r»f  lh$xl^^h%M,  in  the  north' ni  part  of  the  Ari^ix*  district  of  Sonora»  Mexico, 
liitlor  »liowin»;  nMrifiTf>UH  rn|ij»i*r  nr«*.  Idle  at  la*«l  accounts, 
AKTIEBOLAGET  ATVIDABERGS  KOPPARVERK.  SWEDEN. 

OfTlw  and  timir:  AtvithihiT^',  4>.Hter«.>thland,  Sw(*den.  Orgamz<Hl  19lK>, 
umhT  ItiWK  uf  Hwerlen,  wilh  r^iiiilfdiy.ali^m  fKKJ.OOO  kninerp  fuily  paid,  shan^ 
1,(>I)0  kroner  par,  itjiron  Th.  Ad*«Ls\vard,  president  and  peiipral  manager; 
Axul  Nyitn^n,  Hii[MMinrriuh'n( ;  (\  A,  Itiidehus,  smdter  siijM^rintHident,  Ore 
In  Hhnhtly  )if^i**ntih'»ifniM  i  ludtrjjjvnhv  averaging  2%  copper.  Has  8  shafts, 
of  tUH)'  l<i  I.IIMK,  wtlti  ulnntt  IJMMf  *)f  underjicrt>und  openini^.  Water  power 
BQfli>imi9ii  eleetri*^it>'  that  t»f>crnt(»a  tlie  mines  and  works.  Ha&  a  smelter, 
lit  Bpr»bo»  y  kiltiMuHrrx  fnnn  miii<\  with  miln>ad  conneetinp.  Has  a  eon- 
tviitmttir  and  *<midter  with  li  nuwlin^f  funmees,  3  reverijemtor)'  furnaces  and 
m^ihnii  «ank*  for  cementation,  Pnxiuction  in  ltK)l  vriis  158,0(X)  kgs.  of 
oi^nuMil  iHip|K»ri  li(),irill  k^.  of  n'HntHi  coj»pi'r»  and  1H6  kgs.  of  silver.  A 
liew  !«haft  ha*  heiMi  ?tunk  nHM^ntly  in  pnmiiaitig  ground,  and  prcxluctioii  has 
inen>6*«HHi  during  \M\»t  two  v«\'irsi, 
aSWBRKSCHAPT  AUOUSTE  L  GERMANY. 

Mhir  otliw   Hi:»r*dund  lun  Harenstein,  Westfaicn.  Getmany.     Ha^  1  sliaft, 

ICUl^UCRIB&ROW^tlt  AURORA.  GERMAKIT. 

Mhv^  \^l^ik^:  HiK'MMm,  H^v»rM«  Oframiiy.    Apparenlljr  idlr. 
AURORA  MtniflQ  CO.  MEXICO. 

\^%t4t  hi^uriHxl  uiirUliiH<4  ftoiti  Im  CuiMmv  Bmmm,  Meadro,    Said  to 
h0k^  ^Mw  n  link»  pfijtffwlil^  ofi  lMid»  neer  the  QmmB  OcMMoHilaUxL 
AWtRAUAR  OOWR  SfmCAtt;  LTDk 

tft^nMv  miimtm  iM\vi«kUM^  In  ili»  ««itl4.''    Lttgili—  «f  peoiKvty,  il 
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AUSTRALIAN  MI1IIN6  CO.,  LTD.  AUSTRALIA. 

Offices:  42,  New  Broad  St.,  London,  E.  C,  Eng.  W.  J.  C.  CutbiU,  chair- 
man; Sir.  Samuel  Davenport,  K.  C.  M.  G.,  Bumside,  Adelaide,  South  Austra- 
lia, colonial  agent;  Edgar  Collier,  secretary.  Capital  £40,000,  shares  £2 
par.  Is  a  reorganization  of  the  Australian  Mining  Co.,  which  paid  consider- 
able dividends.  Present  company  is  paying  annual  dividends  of  Is.  per 
share.  Lands,  about  20,000  acres,  in  the  Reidy  Creek  district,  including 
the  TungkiUo  mine,  leased  to  the  Kitticoola  Copper-Gold  Co. 

avehturera  mute.  Mexico. 

Mine  office:  Sabinal,  Chihuahua,  Mex.  Britton  Davis,  general  manager. 
Ore  bodies  occur  irregularly  in  slate  dikes,  and  carry  silver,  lead  and  copper. 
Mine  is  opened  by  shafts,  equipped  with  steam  power  and  employed  about 
100  men  at  last  accounts. 

AYINO  MINES  OF  MEXICO,  LTD.  MEXICO. 

Offices:  138,  Salisbury  House,  London  Wall,  London,  E.  C,  Eng.    Mine 
office:  Avino,  Gabriel,  Durango,  Mex.     Capital,  nominal,  £1,000,000;  issued, 
£978,442;  debentures,  £18,800.    Was   reorganized,    Feb.   24,  1903,  share- 
bolders  being  assessed   28.    6d.   and   stock  marked    17s.  6d.  paid,  the  as- 
KBsment  paying  a  floating  debt  of  about  £50,000  and  leaving  about  £70,000 
for  development  and  equipment.   About  50,000  shares  are  owned  in  the  United 
States.    F.  L.  Gardner,  chairman;    F.  F.  Fuller,  secretary;  W.  B.  Jeffrey, 
Eoeral  manager;  W.  A.  Jeffrey,  assistant  manager;  W.  J.  A.  Palmer,  mine 
nuuiager.  Lands,  252  acres,  also  a302-acre  damsite,  10  miles  from  a  railroad,  car- 
rying a  very  large  body  of  low-grade  silicious  silver-copper  ores  and  said  to  he  ve 
2|000,O0O  tons  of  ore  in  sight.     Is  said  to  have  produced  about  $60,000,000, 
"*inly  in  silver,  in  the  past.     Values  are  mainly  silver  and  copper,  with  a 
'^  lead,  highest  grade  ore  beuig  shipped  to  smelter.     Has  a  650^  shaft 
■"Owing  oxides  and  a  little  native  copper  in  the  lower  levels,  also  a  600* 
^^^noel.    Has  steam  and  electric  power.     A  large  concentrator  built  on  the 
,  Property  was  found  unsuited  to  the  ore,  and  under  the  advice  of  Prof.  Ottakar 
^<^^^DUui  was  abandoned  and  replaced  by  a  hyposulphite  lixiviation  plant 
^  100  tons  daily  capacity,  which  is  said  to  be  saving  85%  of  the  silver  and 
*%  of  the  gold  values.     Property  employs  800  men.     Former  management 
•pent  too  much  money  on  surface  and  not  enough  in  the  mine,  and  also 
"^^^^  a  mistake  in  the  plant  devised  for^treatment.     This  is  a  very  large, 
**'gnuie  property,  requiring  skillful  and  cautious  handling,  but  with  good 
'''•naganent  should  make   a   highly  profitable  mine,  owing  to  the  great 
^^t  of  its  ore  bodies.     At  last  accounts  the  mine  was  said  to  be  producing 
^^$30,000  per  month,  Mexican,  which  paid  operating  expenses.     Produc- 
^^  1903,  was  221,403  lbs.  fine  copper. 
^HEC  MIlfE.  NEW  MEXICO. 

Mine  office:  Mineral  Hill,  Grant  Co.,  N.  M. 
'*2TEC  COPPER  CO.  ARIZONA. 

Office:  136  Hartford  Bldg.,  Chicago,  Ills.  Mine  office:  Prescott,  Yavapai 
ft.,  Ariz.  E.  M.  Sanford,  attorney;  S.  J.  Goldie,  superintendent.  Lands, 
SO  daims,  showing  copper  ores.    Has  steam  power. 
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>i;m&c  <iwm  mammi  $^  msvnmQ  co.  kdcd. 

«j^A«4««  $1  |^«r.     iMvid  W,  WiilkixM,  pnsMfot;  Geo.  F.  BndBCPeeL  : 

4^1/ 1.     lM4t4M,  M^  tiM4um,  turtM  fi^lO  mtrm,  diowmi^  2  iMiHiri'  rem  xvt 

'/  wi/iili  iMi/l  tunyUt^,  mk\\AtuUt  t»nm  witli  evtiniAted  avenge  ralnr  cf  SIS 

|M^'f  l>/ij  u^  ytM,  Mi\t*r,  U*M*i  tuA  c</pper,  developed  by  a  MK  tamcL    Hjk 

A'lUUlTH  COFFKR  CO.  ARIZCHUL 

<  >^)i'<{ :  WilliaiMM,  Am.  Mliut  offU'x;',  WiUalia,  Coconino  Co.,  Ariz.  Oipm- 
iiKi.'il  iHMliir  litWA  of  Ah/^iiifi,  with  ('ii|>IUiHzation  $1,500,000,  shareB  $1  par.  A. 
'lyrotiir,  \mmuU'hi;  Otaf  II.  IVvhx,  tuivrt^tnry;  John  8.  Green,  supenntendent. 
IwiiuIm,  10  rliiifiiH  ill  (ht<  I'ViiiK'iM  iliHtrIrt,  on  tho  line  of  the  Santa  F^  &  Grand 
rMiiyoii  It.  It.,  Hhuwiiix  iiroiiiiMJiif^  orci  bodien. 
A/UHITK  COH»KR  4  OOLD  CO.  ARIZONA. 

Oltirit:   'riiiHiMi,    Ai'iiK.     Miiio   olliro:    Asurite,   Pima  Co.,   Ariz.     Thoe. 
llu^hitH,   bup(iiiii((tnil(in(.     Iliut   nurlft^rouH   nnd   arfi^ontiferous   copper  ores, 
with  bIiuiim  |Miv\ur  iiiul  7()  dm  Hiiit^hcr.     LhiuIn,  13  claims,  showing  a  large 
IuhIy  ut  low  ^rmhi  oio.     HuKI  to  Miiumil  Hill  Vows.  Copper  Co. 
HAHCtH^K  A  KITTURMAN  GROUP.  OREGON. 

\\  AhhoUMs  Johi^phiuo  (\» ,  (in^     A  |ux»ii|HM»t  on  which  limited  develop- 

UAUY  livKHK  OOUU  MINING  CO.  OREGON. 

Miho  \^lh\v.  Suiu|»(or,   lUkm-  iV.,  Or%\     K,  0.  LUley,  manager.    Ores 

IIAV  U^IOH  iHaU  MINING  iXV  COLORADO. 

Mvuo  \ah\v    [  i*k%^  i^^^ .  HviumIsMv  iV,  i\\Kv     i\  K,  Meek*  superintendent. 
\^\v,  v.4u\  >i\vKl  mKvi.  Uvisl  j^ihI  vv^h^ht.     Hifc*  >i^al«r  ponrer  and  employed 

\fi\\y%n  \kkV^^  VHUU  MININO  C\X  COLORADa 

sUKvc    i>i  vXs^^K^  kUsini  .  iVux^^.  i\4vK     MW  K^tfkif:  ElBrk  Hawk.  CS^ 
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BADGER  COPPER  Ca  WTOMDHr. 

Letter  returned  UDdftimed  from  Laramie.  WftHmnf:.  Orgatmivd  l*^rJ 
to  operate  in  Albany  county,  Wyoming. 

BADGER  imiE.  COLORADa 

On  the  Platte  river,  12  miles  east  of  P^arU  Larimer  county.  Colo.  Owned 
by  Alex.  Hilton,  et  aL  Has  a  limited  amount  of  development  mork,  "^*--'"g 
a  fair  showing  of  high-grade  ores. 

BADGER  STATE  mNIHG  &  mLUBG  Ca  WTOMDIG. 

Office  and  mine:  Saratoga,  Caihon  Co.,  Wyo.     Gustave  Jensen,  president 

and  general  manager;  John  H.  Davis,  vice-president  and  superintendent; 

C.  E.  Jensen,  treasurer;  A.  H.  McDougal,  secretary.     Organixed  I>ecember 

26,  1901,  under  laws  of  Wyoming,  with  capitalintion  $1,000,000,  shares  $1 

par.    Lands,  8  claims,  area  140  acres,  showing  3  fia^mre  veins,  averaging  4' 

width,  and  giving  average  assays  of  50%  copper,  50^  lead  and  from  a  trace 

up  to  400  oz.  silver  per  ton,  opmed  by  shafts  of  60^  and  105'  and  a  90^  tunneL 

BAGDAD  GOLD  &  COPPER  CO.  CALIFORHIA. 

Office:  care  of  Myron  H.  Wells  &  Co.,  388  \lllcox  Bklg.,  Los  Angeles, 

Cai.   Mine  office:  presumaUy  Bagdad,  San  Bernardino  Co.,  CaL    Sherman 

Wasbbum,  president ;  V.  L.  Carroll,  secretary. 

BAHIA  EXPLORATION  CO.  BRAZIL. 

Has  sundry  claims  about  50  miles  west  of  Jaguarar>',  Brazil,  shoming  ores 
•raying  2%  to  4%  copper. 

BAUCLAVA  COPPER  mNIHG  CO.  AUSTRALIA. 

Mine  office:  Broken  Hill,  N.  S.  W.,  Australia.     W.  O.  H.  Simoits,  super- 
intendent.    Has  auriferous  copper  ores  and  employs  about  20  men. 
fiAUDB  mifE.  HEW  CALEDONIA. 

Address:  probably  Noumea,   New  Caledonia.     Mine  discovered   18H4. 
^  are  concentrated  up  to  17  to  20%  copper.     I^roductiou  trivial. 
^AUKLALA  consolidated  copper  CO.  CALIFORNIA. 

Office:  Mills  Bldg.,  San  Francisco,  Cal.  Mine  office:  Kennett,  Sliasta 
^•.  CaL  Peter  L.  Kimberly,  president;  C.  A.  Malm,  vice-president  and 
^^ttsurer;  C.  O.  Ellingwood,  secretary;  W^.  F.  Snyder,  general  manager; 
^t  Snyder,  superintendent.  Employs  about  40  men.  Company  suc- 
^^^^  the  Balaklala  Mining  Co.  Lands,  64  claims,  adjoining  the  Trinity 
^^t  formeriy  under  bond  to  the  Mountain  Copper  Co.,  but  not  taken  be- 
•^auae  of  a  defective  title  since  remedied  by  the  courts.  Principal  develofH 
^t  is  on  El  Capitan  group,  opened  by  tunnels  showing  a  sulphide  ore 
^^  6(K  to  lOO'  wide  on  the  400^  level,  ore  ranging  from  ver>'  poor  to  very 
^,  and  claimed  to  show  an  average  of  better  tlian  11%  copper,  which 
piobably  is  about  double  the  actual  average.  Property  has  !>een  extensively 
I*Dbed  by  diamond  driUs,  which  have  shown  several  large  deposits  about 
lOtK  below  the  body  opened  by  tunnel.  Ore  occurs  in  lenses,  the  largest 
^flg  estimated  at  50x500x700^  in  size.  Has  steam  and  electric  power, 
liith  line  surveyed  for  railroad  to  connect  the  mine  and  smelter-site.  Com- 
pioy  plans  building  a  smelter. 


TWB  canmm  BAMEMnatL 


^BMiMMmua  opmm  a  oofj>  urn,  ltd.  AosnAUA. 

LeUcr  f«lwaad  miMmiiI  imm  foravr  Mftdrev^  BtomI  Siteet 

E.  C%  Enc. 
OOPPSK  CORPORATIOII,  LTD. 

%  RedevMi  81.,  Loodoe,  E.  C,  Eqg.  8ir  Owen  R. 
Snwil  A.  Foilcr,  MCTctaiy;  Majio  Kn^eer,  inmniging  director  m 
Tiultejr.  Onpytbed  Sept*  3,  IIM,  irHli  ^rafiitoliimtioti  £250,000,  aharcs  £i 
par;  mmcI,  £220.1)00,  Phipcrtf  iii  tlie  Yftrdinily  copper  tnine,  area  7,9Un 
ai!fen,  and  ttte  Ctiapjn-Hane  niiiie,  area  2,500  acres,  in  the  Rhodope  Motnit- 
atiM,  nortltwctfi  €»f  C4>uiitafiliiic^le,  hdd  on  an  annual  rental  of  £420  and 
5%  ffyyolty  on  i^msi  eaminpi. 
BALLA  fiALLA  COPPER  MIlfES,  LTD.  AUSTRALIA. 

[{**<»rgtiniz«?d  iiM  N<fw  lialla  Halla  Copper  Mines,  Ltd. 
BALLARAT  COPPER  MIHIIfG  CO.  WASHINGTOH. 

Mini'  idliri':  N«>v\jMirt,  SlrvciiM  Co,,  Waah,     Ores  carrying  g<»1tlp  cupper 
rtrtd  Mihf^r,  litivr*  )hh')i  oj^-nfil  l»y  a  rr«»HHCut  tuijiiel.     Probably  idle, 
BALLARAT  &  LYELL  MINES,  LTD.  TASMAIOA. 

OlTi*i!M:  21,  liUinifjeld  iSoumip  Lundnn  Wall,  London,  E.  C,  Eng.  Hei^ 
IhtI  AIIi'H,  rluurrnun:  W.  V.  WiiixJ,  stHTc-tary,  Is  a  reorgamzation  of  the 
(iii'at  McjtiJi*  Lyi'll  (*c>pjT«r  C^*,  Ltd.  Capital,  nominal,  £250,(MX1.  Landu, 
i\M  mri'H,  In-Ill  cm  21  Vfur  liviwe  fnnii  18?>S,  at  £170  annual  rpnlaL  Ha^i 
nlifujt    a.lNKi'  III:   ntulon^rdund   uixMiings,   willi  narrow  veins  found  at  two 

|toilltH. 

BALTIC  MINING  CO.  MICHIGAN. 

in\wv\  i;i  VVillidMi  St.,  N<nv  York.  Mine  nffire:  Baltic,  Hoyghton  C^, 
Mirii,  A  lar^tt*  pnKluror.  oinphniiijf  iihtnil  7(M>  men,  ( *rguiiiztHt  Deiemljer, 
IS!i7,  utulrr  hxw^  of  Mirliignn,  with  rujiitaliisation  f2,50t),tXM),  shares  S25  par, 
II H  |mid  in.  Avninal  mrrtiii^,  tirst  Monil'iy  in  Marrh.  John  Stanton,  presi* 
iliMif :  Ji>Imi  U,  Stanton,  wx^ri'tary  and  trfa.surcr*  John  Stanton.  Joseph  E.  Gay, 
Wm,  A,  l\iinf\  HaniUel  L.  Siniifi,  and  Ounewn  Cnrrte,  directors;  Frank  McM. 
Stanton,  t;K«>nti  F,  W*  lici^on.  «n^>erintendent ;  Mjirtin  Tn*thewey.  mining 
s  'i\^\ Mw ;  Wni,  C\  C\4k\  rlork :  F  O.  Coggin.  null  suprrinUnident ;  W\  J.  Rirhards, 
h^a  ti*r  oMvlmniiv  IVnotirally  the  rntiiv  stoi^k  issue  of  the  lialtic  is  owned 
Uy  thi'  t'op^H^r  \^'M\^^^  t%M«xv.IivUl«d  Oompiigr. 

mhv  mt  ivUnoH  io  \W  ^ut«  ol  MWUfUi^  IS  «if  dale  Januaiy  1,  1904,  db- 

\vii.^unl  nuA  paid  Ui  cm  wpina  «lotk.  . , flj800,000  00 

\%  i^M  Ml  by  vtiiiv«yai»t«»  ol  prmpefty  to  evntfmmf,^  1.000,000.00 
4^..M^  M(ii»^nl  luvfMil  III  rmk  mmsim.  L014,751  00 
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Amount  of  peraozud  estate 286,376  32 

Amount  ot  unsecured  or  floating  debt 105,577. 74 

Production  of  copper  m  1903 10,580,997  lbs. 

Lands,  800  acres,  near  the  Eastern  Sandstone  of  the  Keweena^s-an  copper 

belt,  about  75  acres  oeuig  on  the  sand:»tone  and  non-mineralized.     Holdings 

tomprise  all  of  Section  21  except  the  southeast  quarter,  and  the  west  half  of 

Section  20,  To^n  54  North,  Range  34  West.     Lands  an?  bounded  on  the 

north  by  the  Wheal  Kate  and  Section  Sixteen  of  the  Atlantic ;  on  the  east  by 

St.  Mary's  Mineral  Land  Co.,  on  the  south  by  St.  Mar>''s  lands,  lands  of  Husspy, 

Howe  k  Co.  and  the  Trimountain  mine ;  on  the  west  by  t  lie  Trimountain.    The 

lialUc  is  2yi  miles  due  south  of  the  Atlantic,  and  its  northermost  shaft  is 

Dot  quite  4  miles  south  of  No.  10,  the  southermost  shaft  of  the  Huron  mine  of 

tbe  Isle  Royale.    To  the  southward  the  Trimountain  and  Champion  mines 

>ire opened  on  the  same  lode,  which  has  a  strike  of  N.  63^  E.  from  Baltic  shafts 

2 to  5.    To  the  northeastward  of  No.  5  there  is  an  extensive  fault,  not  yet 

^cached  by  the  north  drifts,  and  the  lode  is  thrown  some  distance  to  the  east- 

*wd.   The  dip  of  the  lode  averages  about  73®,  the  sharpest  of  any  developed 

cupriferous  bed  in  the  Lake  district. 

The  Baltic  shafts  are  numbered  from  south  to  north.  No.  1,  the  discovery 
^t,  located  between  Nos.  2  and  3,  was  abandoned  at  a  depth  of  219',  having 
(^een  sunk  at  a  wrong  an^e.  The  average  depth  of  the  working  shafts  is 
*bout  1,100'.  No.  3  is  1,170'  northeast  of  No.  2,  No.  4  is  900'  northeast  of 
No.  3  and  No.  5  is  855'  northeast  of  No.  4.  Tlie  extreme  shafts,  2  and  6, 
are  3,025'  apart.  There  is  room  at  either  end  for  a  new  shaft,  but  No.  6 
*oul<lbe  cut  off  by  the  Atlantic  boundary  at  comparatively  shallow  depth. 
No.  2  has  a  new  engine  house  and  hobt  with  24x26"  cylinders  and  14'  dnmi, 
**I*ble  of  operating  two  2-ton  skips,  in  counterbalance,  to  a  depth  of  3,000'. 
*oe engine  house  at  No.  3  is  38x50',  of  steel  frame  with  concrete  filling.  The 
■*(*ft.rockhou8e  is  a  35x71'  with  17x31'  wing  and  is  88'  high,  of  wood  sheathed 
^^  steel,  and  has  a  16x18^  engine,  two  18x24^  Blake  crushers  and  rock  bins 
**^  1,400  tons  storage  capacity.  No.  4  shaft  has  a  Nordberg  conical  hoist, 
8N  for  a  depth  of  5,000'.  The  shaft-rockhouses  at  Nos.  4  and  5  are  prac- 
"*^  duplicates  of  that  at  No.  3,  and  No.  5  has  a  duplex  Nordberg  hoist 
*^for  1,500'  depth.  No.  5  shaft  is  timbered  to  the  seventh  level,  and  the 
''^drifts  show  settled  ground  on  the  sixth  and  f event h  levels. 

The  Baltic  amygdaloid  is  an  exceptionally  strong  lode,  ranging  from  16' 

^  ^  in  width,  and  b  so  well  mineralized  t)iat  at  most  points  it  must  be  more 

^  1«B  thoroughly  beaten  away  from  wall  to  wall.     The  great  width  of  the 

'^M  has  brought  about  the  use  of  a  walling  system,  by  which  waste  rock  is 

^t  mto  dry-waUs  along  the  drifts,  thus  saving  timbering,  while  gi\ing 

^nger  walls  than  any  timber  could  supply,  saving  the  cost  of  hoisting  lean 

^i.    The  walling  system  of  the  Baltic  has  been  harshly  critici.sed  in  8ome 

^lUartcTB  but  has  proven  a  success  under  actual  test.     A  little  nielaconite  is 

*^Xin^  in  narrow  fissure  veins  crossing  the  lode,  these  !)eing  too  wniall  to  follow, 

W  the  black  oxide  ore  mined  in  the  stopes  is  saved  in  the  milling,  carrying 

^5%  to  40%  copper  as  dressed,  and  smelts  readily  with  the  native  t ojijkt 
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mificral.  The  nattvo  copper  ol  the  Baltic  b  arsenical,  and  k  is  probable  that 
a  small  amtmiit  *if  t'jpjxT  arsenides  are  mined  and  niilicd,  a.s  tuimiw  ursenir&l 
fissure  veins  <xT«r  orriisionally  in  Ihe  district  $outh  t>f  Portage  Lake.  While 
the  pmdyt't  is  arsenitiil,  it  nmkes  wire  nf  grrrat  tensile  stren^h.  Tlie  Baltic 
lode,  talking  iUs  luinii'.frtxu  tlR'  fn^t  mine  oiienetJ  upun  it,  w;is  discovered  in 
1H82  l>nt  wiw  aluindoneii  at  slialltjn  depth  because  a  drill-hole  pitched  at  a 
wrong  angle  ran  into  the  hanging  wall. 

The  compressor  liou»c,  betwcien  sluiits  3  and  4»  is  lifjx.'VS'  in  size,  with  con- 
crete foundations,  wtone  walk  arid  st^  rtxjf ,  liousitig  a  compressor  with  capac- 
ity to  rc^dviee  4,tMX)  cul/ic  fc<^t  of  free  air  per  niimite  to  a  jircssure  of  70  lite. 
yyer  inch.  The  mine  opcrat^'s  about  4o  powei  drills.  Afijfiining  ih  n  boiler 
house  of  similar  imitcrial,  4Dx7G',  with  witig  12xt)2\  having  four  2r*tMi.  p. 
Slirling  walcr-liit>e  iMtilers  and  a  IKK  t>clf-^^i]1porting  Kt(^4  smc»kei£Lack»  This 
btiilcr  plant  snp}ilir«  steam  for  shafts  3  and  4,  Adjniniiig  the  boiler  hoiiM?  is 
a  atk/  coal  treslle,  uiih  storage  capacity  of  5,IMH>  tons,  underneath  Ijeing  a 
5x8'  concrete  tumiel,  thnnigh  which  coal  is  tiatiled  in  tram-cars  on  a  down 
grade  by  an  endle>s  cable.  There  is  also  a  conjplete  electric  plant.  Tlierc 
19  a  50x132'  combination  machine-shop  and  smithy,  with  stone  walh  ^nd 
steel  roof,  a  42x72'  carpc^nter  shop,  a  ri()x9t)'  miuers'  changing  house,  supplied 
with  hot  and  cold  water,  Imlh-tubs  and  lockers,  a  gcHwl  office  buihbng  and 
about  1(>0  well-built  dwellings  for  cmplnycv^  The  mine  is  on  the  PalnesdaJe 
Ijranch  of  the  Copper  llangc  railroad  and  is  also  reached  by  a  branch  of  the 
Atlantic  railroad. 

The  stampmill  is  at  Redridge,  on  I>ake  Superior,  one  half  mile  west  of 
the  Atlantic  milb  and  went  into  commission  I>ecembcr,  1901.     Tlic  mill  prr»p 
er  is    175x1115'.  of    structural  st<"c4  on  stouc  foimdaiions,  with  4  Xordbifrg 
stamps  having  2l)x24*  cylinders  and  crushing  aliout  500  tons  eai'h,  daily. 
'  Foundations  for  tlie  stamp*  are  ver>'  m:issi\e,  Itie  u^c  of  timber  having  licen 

1  dispensed   with»  and  fHKton   an\il   plat^^*s  set   bcnrjith   the  mortars.     Eight 

Wilfley  t  oiircntrators  have  displiictMl  linisher  jigs  and  slime  tables.  A  com- 
pound condensing  Corliss  engine  runs  the  4  stamps  and  washing  nmchinerv- 
The  discharge  at  the  mill  is  25'  above  incan  water  datmn.  and  with  the  usual 
ditjp  of  one  in  ten  pm\ides  for  the  wasting  of  many  millions  of  tons  of  tiiil- 
ings  by  gravity  alone. 

The  mill  is  heated  by  tlicCcKigan  tfe  Strothenke  system,  air  being  delivered 
from  4  blowersj  after  ji  rev  ions  heating  by  f  massing  over  steam  coils,  radiation 
in  the  coils  l>eing  insurer  I  by  tli%  vacuum  system.  Adjoining  the  mill  is  a 
55x90^  boiler  house,  of  steel  fmme  un  stone  foundations,  hou^ing  five  250-fvp. 
ytirling  water-tube  boilers,  and  a  Green  fuel  economizer.  Draft  is  s<}cured 
by  a  set  of  duplex  fans,  driven  by  the  mill  engine.  Hchind  the  Iwiler  housi* 
is  a  25,lHKMon  coal  storage  yard,  for  the  joint  use  of  (he  Baltic  and  Atlantic 
mills,  nial  being  brought  1o  ihe  boilers  throngh  Innncls,  by  gravity.  The 
mill  has  centrifngal  rrnshing  roll}i  unrl  a  Huntingtfni  mill  for  regrinding. 

Water  for  both  the  Baltic  and  Allantic  mills  is  furni>liitl  l^y  a  $15»K00t) 
gravity  dam  arn»ss  the  mouth  of  Sidmon  Trout  river,  built  jointly  ly  the 
Atlantic  and   Baltic  mines.     This  stmclure  is  built  of    steel  and  anclaired 
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jfwn  weight,  irrespective  of  the  holdlfig  powt^r  of  the  rcK*k*  The  plan 
waft  Aigi^ted  by  J.  V.  JiicLson,  of  the  Wist'un.siii  Hridge  t^:  Iron  Co.,  and  the 
drUiils  inspected  and  approved  L»y  Foster  Crciwellp  \^hcl  acted  as  fuiisultiiig 
ei^neer  during  const  rut*  t  ion  of  the  dam  \*y  Hk'  Wis<'orisin  Bridge  &  Iron  Co., 
aiid  Pnenderigast  &  Clark&on,  the  cotnplettd  \\ork  re*|iiinng  ahout  l,000,tK>U 
pounds  of  steel  and  8,0(10  rubic  yards  uf  ecmcrL'te  work.  The  dam  impounds 
about  1,25U»0IMJ,1XKI  giLUons  of  water  and  at  tlie  river's  lowfsst  stage  can 
funiLsli  water  to  waiih  5,t>lH>  tons  of  rtM;k  daily,  3()U  days  eat*h  year,  effecting 
A  saving  over  pumping  of  about  2  i-enls  p<T  tun  t>f  rock  stamped.  The  dam 
b  anchored  in  a  cement  foundation  t«f  greiii  stn^ugtii,  and  is  in  five  sei'tiouiJ, 
wttii  a  total  length  of  475',  the  ct-ntnil  or  deefjewt  section  being  74'  high, 
w^ith  wings  of  201)'  on  the  west  and  350'  on  the  east,  thene  being  in  compar- 
atively shallow  water  and  made  with  cement  cores  built  up  from  excava- 
tions in  bed-rock,  buttressed  Ijy  earth  enibankmeiits.  The  live  sections 
of  the  datii  pn}|x;r  are  all  of  the  aame  general  design,  the  central  section  being 
Li||lic»t,  ad  it  i^  l>ottomed  in  the  bed  of  the  river,  and  having  a  wider  and 
Iteavtt^r  concrete  base,  with  a  stronger  steel  Ijracing.  Ttie  dam  is  of  steel 
throt^hout,  anchored  in  a  concrete  base,  with  braces  between  the  creiit  of 
ll»«f  darn  and  the  extrenic  foot  of  tlie  cement  base.  The  following  description 
cf  thf?  central  section  will  give  an  idea  of  the  general  construclkm  of  all  Hve 
pcirts.  The  concrete  base  is  62'  wide,  built  up  from  nn  k  excavations.  The 
rc^ultafit  of  all  pre?isurt'a  gives  a  pressure  of  2.(326,(M)0  [munds  for  each  steel 
snrtion  of  8'  width  and  74'  height.  The  upjjer  50'  of  the  dam  in  this  central 
portion  of  KMK  \s  inchned  froni  the  water  at  an  angle  of  45*^,  ilirowing  the  point 
of  ovvrtumiag  within  the  centnil  third  of  1  he  concrete  base,  thus  allowing  an 
ftinple  nuirgin  of  safety.  The  dam  is  made  of  plates  of  bc^st  boiler  steel,  eon- 
cave  on  the  water  side,  8x16'  in  size  and  ^/g'  thick,  riveted  and  caulked  water- 
li^ht  and  supjxirted  by  pandlel  inclined  "I ''  beams  24'*  thick  for  the  full  depth 
of  ivtf  t>eiow  the  crest  of  the  dam.  On  the  loiver  section  the  steel  plutcis  nre 
ea*h  8x10'  and  3-16'  thick,  concave,  riveted  and  caulked,  but  resting  directly 
against  the  concrete  base.  Tlie  "I  *'  beams  of  the  upf>er  or  main  section  are 
»up}Kirted  by  heavy  triangular  framework^t  of  inclined  stt?el  cohumia  and 
fttruta.  Tlie  entire  steel  structure  is  anchored  to  a  2"  steel  base-plate  at  tlic 
bott<itn  of  tlie  concrete  by  a  large  number  of  1.5*,  2*  and  2,5*  steel  rods,  of 
15'  Ui  Mf  length.  Water  Is  taken  from  the  dam  almut  2ty  below  the  crest 
by  three  38*  riveted  steel  pipes,  one  pipe  being  on  the  Atlatitic  and  two  on 
the  Baltic  side*  Tliere  is  a  system  of  valves  and  waste  weirs,  but  the  struc- 
mrm  im  n(  #iuch  a  nature  that  it  could  not  be  injured  were  water  to  flow  eon- 
nver  [\s  cre^t  for  an  ij^defintie  j>eriod.  Sunnounting  this  structure 
1  M   of  the  Copjjer  Itange  raiilroad,  built  at  the  same  time  but  in  nowise 

a  f^iortion  *4  the  dam.  The  center  c»f  the  railnrnd  track  is  7'  above  the  crest 
of  iIm?  dam,  10'  down-«tream.  In  the  cent  ml  sections  the  foundations  for 
the  ivH  of  tlie  trestle  are  all  in  the  concrete  work,  elsewhere  the  northern 
pien  for  tike  trestle  are  separately  built. 

The  Baltic  began  production  in  August,  1899,  with  one  lemed  stamp  at 
tto  Atlantic,  a  second  stamp  being  leased  one  year  later.     Tlie  Erst  stamp  in 
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the  Baltic  mill  was  started  December  19,  1901,  the  second  in  February  and  the 
third   in  August,  1902,  while   the  fourth,  which  began  work  on  Cliampion 
rock,  in  1902,  started  on  lialtic  rock  upon  the  completion  of  the  Champion 
mill.     The  Baltic  is  fortunate  in  possessing  a  strong  and  well  mineralized 
lode,  and  has  been  equally    fortunate  in  having  an  experienced  and  highly 
capable  management  during  its  period  of  development.     The  growth  of  the 
property  is  best  shown  by  the  figures  of  production.     In  1901  the  mine  made 
2,641,432  lbs.  of  refined  copper;  in  1902  the  output  was  6,285,819  lbs.,  and 
in  1903  was  10,580,997  lbs.  of  refined  copper  secured  from  a  mineral  produc- 
tion of  15,267,980  lbs.  and  was  larger  in  1904.     Mining  profits  for  1903  were 
$481,447.44  and  surplus  earnings  above  all  cxpendituV-es  were  $397,629.17. 
The  Baltic  is  one  of  the  best  of  the  newer  Lake  Superior  mines,  and  has  before 
it  a  long  and  highly  promising  life,  during  which  it  should  return  to  its  ownen 
many  millions  of  dollars  in  net  profits. 
BALTIMORE  COPPER,  SMELTING  &  ROLLING  CO.  MARYLAHD. 

Office  and  works;  Baltimore,   Md.     Does  an  extensive  smelting  and 
lefining  business,  mainly  on  imported  mattes  and  blister  copper. 
BALTIMORE  &  SONORA  GOLD  &  COPPER  CO.  MEXICO. 

Office:  909  Maryland  Trust  Bldg.,  Baltimore,  Md.  J.  O.  Johnston,  pi«i- 
dent ;  Chester  F.  Johnston,  secretary.  Capitalization  $5,000,000,  sharoB  $10 
par.  Lands,  387  acres,  in  the  Arizpe  district  of  Sonora,  Mexico,  on  tlie 
western  slope  of  the  Cananea  Mountains,  showing  large  and  promising  oot- 
crops  of  carbonate  and  silicate  copper  ores. 
BALVANERA  MINING  CO  MEXICO. 

Office:  11  Broadway,  New  York.     Herbert  T.  Beatty,  president; Chas. 
W.  White,  secretary  and  treasurer.     Last  heard  of  company  was  the  J 
of  the  president  at  the  instigation  of  the  secretary,  for  alleged  misapproprilr  \ 
tion  of  funds. 
BANNER  GOLD  &  COPPER  MINING  CO.  WASHHIOltli  ] 

Mine  office:  Chelan,  Okanogan  Co.,  Wash.  ^Dr.  J.  L.  Jacobs,  pre8idciitt| 
R.  W.  Eager,  secretary.      Main  tunnel  101'.     Has  secured  ores  assaying  l" 
copper  and  $15  to  $33  gold  per  ton. 
BARAGUNDA  MINES. 

At  Baragunda,  Hazaribagh,  Bengal,  India.    Were  operated  1887  (ol 
turning  out  about  1,000  tons  of  copper  in  five  years.     Ore  occure  i 
rite,  running  only  1%  to  3%  copper,  in  a  gangue  of  micaceous  schist.    Ali 
mined  was  carted  24  miles  to  the  smelter  at  Giridhi.    Are  perhaps  the  I 
promising  copper  properties  now  known  in  India,  despite  the  low-gitdl4 
ore,  and  might  be  worked  successfully  if  given  rail  facilities,  adequate  < 
and  good  management. 
SUCESION  DE  BARAZARTE. 

Mine  office:  Paposo,  Taltal,  Antofagasta,  Chile.     Ernesto  Gabkr, i 
intendent.     Property  includes  the  Reventon  mine,  400'  deep,  and  the  J 
dancia  mine,  380'  deep,  both  o^ned  in  1830,  also  the  Union 
steam  power  and  employed  about  50  men  at  last  aocounts. 


BARE  HILLr-BASSETT.  221 

BARE  HILL  MINE.  MARYLAIVD. 

Owned  by  Albert  Smyser,  York,  Pa.    An  old  property  at  Mt.  Washing- 
ton, Baltimore  county,  Maryland,  showing  slightly  auriferous  and  ai^gentifer- 
OU8  chalcopyrite  and  bomite. 
BARKIS  &  JOHNSON  CO.  PERU. 

A  Peruvian  firm  that  has  been  a  considerable  shipper  of  45%  to  50% 
cof^r  matte,  presumably  from  the  mines  of  the  Cerro  de  Pasco  district. 
BAROTSE  COPPER  CO.,  LTD.  RHODESIA. 

Wound  up.     Property  sold  to  Rhodesia  Copper  Co.,  Ltd. 
BARRANCA  COPPER  CO.  MEXICO. 

Office:  120  Liberty  St.,  New  York.  Mine  office:  Barranca  del  Cobre, 
Chihauhua,  Mex.  H.  T.  R.  Cowell,  manager.  Operates  La  Purisima  mine, 
producing  copper,  gold  and  silver.  Main  shaft  750^;  main  tunnel  2,100'. 
Has  water  power,  20-stamp  mill,  two  4'  Huntington  mills  and  a  60-ton 
snidter,  and  plans  installing  a  50-ton  lixiviation  plant. 
BARSTOW  MINES.  COLORADO. 

Mine  office:  Ironton,  Ouray  Co.,  Colo.    John  Geisei,  superintendent. 
Property  has  developed  auriferous  and  argentiferious  copper  ores. 
GEWERKSCHAFT  BARTHOLOM&US.  GERMANY. 

Office:   Diisseldorf,  Gemoany.    Mine  office:   Wenden   bei    Olpe,  West- 
falen,  Germany.     Has  argentiferous   tetrahedrite  and  manganiferous  spathic 
iron  ore.     Has  a  65-metre  shaft  and  employs  6  men. 
BASm^COMSTOCK  CO.  MONTANA. 

Mine  office :  Cataract,  Jefferson  Co.,  Mont.    Oi^ganized  1604,  with  capi- 
talization $500,000,  by  Wm.  A.  Kidney,  et  al.    Holds  sundry  claims  having 
a  340^  shaft  showing' stringers  of  ore,  under  bond  and'  lease  expiring  Sep- 
tember,   1905. 
BASIN  GOLD  &  COPPER  MINING  CO.  MONTANA. 

Office:  care  of  E.  R.  Hold^n  &  Co.,  20  Broad  St.,  New  York.  Mine 
office:  Basin,  Jefferson  Co.,  Mont.  Robt.  B.  Smith,  president;  M.  L.  Hewitt, 
vice-president  and  general  manager;  B.  Lowinson,  secretary  and  treasurer. 
Lands,  280  acres,  patented,  on  which  considerable  development  has  been 
secured,  tied  up  by  litigation  with  scant  prospects  that  stockholders  will 
save  anything  out  of  the  wreck. 
BASIN  REDUCTION  CO.  MONTANA. 

Smelter  office:  Basin,  Jefferson  Co.,  Montana.  Hcs  some  sort  of  close 
connection  with  the  Basin  &  Bay  State  Mining  Co.,  and  is  said  to  have  been 
merged  therewith  under  title  of  La  France  Copper  Co.  ' 

BASIN  &  BAY  STATE  MINING  CO.  MONTANA. 

Mine  office:  Basin,  Jefferson  Co.,  Mont.  Has  a  large  concentrator, 
leased  to  the  United  Copper  Co.  Is  closely  connected  with  the  Basin  Re- 
duction Co.,  and  it  is  asserted,  though  no  statement  can  be  secured  from 
any  interested  party,  that  property  of  both  companies  has  been  merged  in 
the  La  France  Copper  Co. 
BASSETT  MINES,  LTD.  ENGLAND. 

Office  and  mines:  Banett  Mines,  Redruth,. Cornwall,  England.    Henry 
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Vri'inbftth,  rhairman;  Richarti  Rcudle,  socretarj";  Wm.  Janics,  oiino  liiaufii^er. 
lapikil,  tjftminal,  £12n,(J(M),  l*ut  prtjperty  is  operated  on  the  coet-tiotik  [Aim, 
Is  primarily  a  tin  mine,  but  produces  a  little  copper.  Is  developed  by  shaft* 
and  has  sti-Hin  power  and  ^rumps. 
BATCHELDER  GROUP. 

Mine  office:  Enfampment,  Carbon  CJo.,  Wyo. 
last  ftrcouiit«. 
JOHIf  BATES. 

Ufhie  nnd  mine*  Coro  Coro,  La  Paa,  Bolivia, 
I'nrninfj  uurivf-  (HjpjMT.     Ha.H  steam  power  and  employs  ii  small  fone. 
BATES  MUTING  &  SBdELTING  CO.  MASSACHUSETTS- 

Office:  Gardner,  Mass.  Mine  ofTice:  Charleeuont,  Franklin  Co.,  Mas. 
U^gam3M^d  19112,  under  lawa  of  Mmne,  witli  eapilidization  $2y(J,tKKJ,  shares  |1 
par.  Wm.  H.  Bates,  Jr.,  preddent  and  general  manager;  Aiitoo  Scbal/, 
Jr.,  aecretar>^;  J.  North,  mining  captain.  Lands  about  75  acnes,  showing 
three  3'  fissure  veitis.  Ores  are  chalcofite>  bomite  and  chalcopjTit'e,  assay- 
ing up  to  16%  copper  and  SIO  gold  per  ton.  Has  one  shallow  shaft,  one 
Gty  tunnel  and  an  open-cut, 
BATTLE  COPPER  MXNIWG  CO.  WYOMIlfG. 

Ufhre:  care  of  Delauey  &  Delaney,  Colorado  Springs,  Colo.  Miae 
office:  BattlCt  Carimii  Co.»  Wyo.  Urganijsed  1898»  under  kws  of  Colorado,, 
with  eapitaliaatioii  51^500,000,  nliares  $1  par.  W.  H.  Baker,  presideat; 
J.  V.  Helm,  secretary  and  treasurer;  W,  C,  Leadl>etter,  general  inanagpr. 
LandSf  3  patented  claims,  area  54  acres,  shoisiug  9  contact  veins  with  a>en4ge 
estimated  width  of  3U',  lengtli  2,000'  and  estimated  average  value  of  IJ*;^' 
popfMT  and  Si  to  $10  gold  fx^r  toiii.  (Jre  i»  sulphide.  Has  13  gliaftfi,  «if 
10'  to  213',  witli  strain  jxjucr,  and  is  on  line  of  aerial  tram  to  the  Encamp- 
ment smelter. 
BATTLE  LAKE  COPPER  EXPLORATION  CO.  WYOMCTa 

Office:  25  East  Pike'H  Peak  Ave,,  Colorado  Springs,  Colo.     Perhape^  mm 
as  Battle  Copjjor  Mining  Co, 
BATTLE  LAKE  TUNNEL  SITE  MINING  CO.  WYOMOS. 

Office:  7t*3  Chamljcr  of  Commerce,  Chicago,  Els.  Mine  office:  RAmlM 
C4rbon  Co., Wyo,  Employs  25  men.  J>W,  Brtxik:^,  president;  F,  P, Amibrustcf* 
vice-president ;  H.  J,  Stegemann,  8ecretar>^  and  generaJ  manager;  J.  L.  P'  ' 
.superinteiidetit;  R.  G,  Lcgg,  consulting  engineer.  Organized  1900,  undt  r 
of  Wyoming,  with  capitalization  $2,600,000,  shares  $1  par.  Lands,  30  f  I 
1 1  patented,  area  600  acres,  also  80  acres  of  miscellaneous  lands,  in  the  1 
Lake  district.  Count rj"  rocks  are  granite,  diorite  atid  quart zite,  shoA 
sundry  veins,  of  which  5  are  being  opened,  the^e  a\  eraging  4'  in  width, 
carrying  oxide  and  carbonate  ores  above,  with  sulphides  below,  latter  r»]jj 
ing  main  values  in  clialcopjTite,  with  cotisidcmble  Iwraite,  covelliK?  an<i  < 
cocite,  giving  average  assays  of  40.7%  copper  from  carload  shipments, 
is  opencfl  by  F^W  working  shaft  and  3  long  I  mi  nek.  with  a  total  of 
3^600'  f»f  niulergromid  opening.*?,  Ha^  a  I'Jf)-!!,  p.  steam  equipmenti 
hoist  goinl  for  drpfh  of  l.lMHi'  and  an  H-drill  Xorwalk  air  eonipn'».'?or,  ll 
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drills  and  necessary  mine  buildings  and  dwellings.     It  is  reported  that  the 
mine  shows  16'  of  32%  ore  on  the  500'  level.    Company  is  conser\'atively 
managed  and  has  ore  bodies  of  altogether  exceptional  richness,  and  apparently 
of  considerable  extent. 
BATTLE  LAKB  &  BATTLE  CREEK  MIHING  CO.  WYOMING. 

Office :  care  of  N.  B.  Noble,  Rice  Lake,  Wis.    Mine  office :  Battle,  Carbon 
Co.,  Wyo.    Was  sinking  and  crosscutting  diuing  1904. 
BAUMANH  COPPER  CO.  ARIZONA. 

Office :  Prescott,  Ariz.  Mine  office :  Dewey,  Yavapai  Co.,  Ariz.  Employs 
12  men.  H.  P.  Anewalt,  president;  Jules  Baumann,  secretary  and  manager, 
W.  S.  Goldsworthy,  treasurer.  Oiganized  Aug.  37 1901  under  laws  of  Arizona, 
ii-ith  capitalization  $600,000,  shares  $1  par.  Conmiercial  Trust  Co.  of  Pres- 
cott, registrar  and  transfer  agent.  Annual  meeting,  first  Monday  in  Decem- 
ber. Lands,  25  claims,  area  500  acres,  unpatented,  in  the  Agua  Fria  district. 
Country  rocks  are  quartz-porphyry  and  slate,  principal  veins  occurring  as 
fiasures  in  quartz-porphyry,  with  heavy  gouge  on  footwall.  Ores  are  cuprite, 
malachite  and  azurite  above,  with  chalcopyrite  below,  giving  assays  of  14% 
to  40%  copper,  2  oz.  to  80  oz.  silver  and  from  a  trace  to  $35  gold  per  ton. 
Development  b  by  tunnels  of  50^  and  305'  and  by  five  shafts,  two  deepest 
being  208'  and  214',  with  a  total  of  about  2,000^  of  underground  openings. 
Main  vein  has  been  traced  two  miles  on  the  company's  lands,  showing  pay 
ore  wherever  opened.  Management  is  thoroughly  honest  and  development 
has  been  along  businesslike  lines.  Property  is  well  regarded  by  judges  of 
values  in  its  district. 
SOCIEDAD  MINERA  y  FUNDICION  D£  ARGENTINA. 

BAUSCH  y  TIANI. 

Office,  mine  and  works:  Chilecito,  Rioja,  Argentina.     Operates  the  San 
Pedro,  Mercedes  and  other  mines,  producing  copper,  silver  and  lead.     Has 
water  and  steam  power  and  operates  the  "San  Miguel"  smelter,  employing 
several  hundred  men. 
BAXTER  MINE.  CALIFORNIA. 

A  prospect  near  the  Bully  Hill  mine.  Redding,  Shasta  Co.,  Cal. 
BAT  COPPER  MINES,  LTD. 

Offices:  142,  Palmerston  House,  London,  E.  C,  Eng.     John  Robertson, 
managing  director;  W.   R.   Caldwell-Moore,   secretary.     Capital,    nominal, 
£35,000;  issued,  £15,007.     Location  of  lands,  if  any,  unknown. 
BAY  HORSE  COPPER  MINING  CO.  WYOMING. 

Mine  office:  Riverside,  Carbon  Co.,  Wyo.    W.  G.  Foss,  superintendent. 
BEAN  COPPER  CO.  ARIZONA. 

Mine  office:  Gila  Bend,  Pima  Co.,  Ariz.    C.  C.  Bean,  manager.     Idle. 
BEAR  CREEK  MINING  CO.  CALIFORNIA. 

Office:  18  Naylor-Cox  Bldg.,  Terre  Haute,  Ind.     W.  R.  McKeen,  presi- 
dent; A.  W.  Wright,  managing  director;  Willard  Kidder,  treasurer;  Henry  C. 
Albrecht,  secretary.    Property  is  in  Manposa  county,  California. 
BEAR  GULCH  MINING  CO.  MONTANA. 

Office:  Butte,  Mont.    Mine  office:  Twin  Bridges,  Madison  Co.,  Mont. 
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Alex.  Johnson,  owner;  Edson  C.  Baxter,  superintendent.  Property  is  t 
Mountain  View  group,  carrying  auriferous  and  argentiferous  copper  or 
opened  by  tunnel.  Has  steam  power  and  employed  15  men  at  last  accoun 
BEAR  MOUNTAIN  MINING  &  DEVELOPMENT  CO.  WASHIN6TQ 

Mine  office:  Colville,  Stevens  Co.,  Wash.    C.  G.  Camithers,  8uperint< 
dent.     Has  argentiferous  and  auriferous  copper  ore,  opened  by  tunnel. 
BEAR  MOUNTAIN  TUNNEL  &  MINING  CO.  COLORAT 

Mine  office:  Crystal,  Gunnison  Co.,  Colo.    H.  H.  Williams,  superinU 
dent.     Has  argentiferous  and  slightly  auriferous  copper  ores,  opened  by  ti 
nel.    Has  water  power  and  employs  10  to  12  men. 
BEATRICE  MINING  &  MILLING  CO.  MONTAH 

Mine  office :  Elliston,  Deer  Lodge  Co.,  Mont.    D.  G.  Barringer,  presidei 
A.  McNaughton,  secretary  and  general  manager;  Abner  Knapp,  superinte 
dent.     Ores  carry  gold,  silver,  lead  and  copper,  opened  by  tunnel.    Has  stea 
power  and  plans  building  a  100-ton  concentrator. 
BEAVER  CONSOLIDATED  MINING  CO.  UTAI 

Merged,  1904,  in  Beaver-Harrison  Mining  Co. 
BEAVER  COPPER  MINING  CO.  WTOlONi 

Office:  Encampment,  Wyo.  Mine  office:  Downington,  Carbon  Co.,  Wy< 
Organized  under  laws  of  Wyoming,  with  capitalization  $1,000,000,  shan 
$1  par.  S.  H.  Scofield,  president  and  general  manager;  E.  H.  Parkisoi 
secretary  and  treasurer;  W.  H.  f*arkison,  superintendent.  Lands,  7  patentc 
claims,  area  120  acres,  showing  2  fissure  veins,  one  with  width  of  Aff  canyin 
oxide  ores  with  estimated  values  of  11.5%  copper  and  $10  gold  per  ton.  Ha 
a  OOO'  tunnel  and  225'  shaft,  with  steam  power,  air  compressor,  etc. 
BEAVER-HARRISON  MINING  CO.  UTiB 

Office:  23  Eagle  Block,  Salt  Lake  City,  Utah.  Mme  office:  MilfoitJ 
Beaver  Co.,  Utah.  Organized,  1904,  with  capitalization  $75,000,  shaw  I 
cents  par.  Is  a  merger  of  the  Beaver  Consolidated  Mining  Co.  and  the  Bei 
Harrison  Gold  &  Copper  Mining  <&  Milling  Co.  J.  J.  Trenam,  president  wd 
manager:  E.  H.  Jacobs,  treasurer;  B.  L.  Corum,  secretary.  Lands,  21  cbin* 
area  385  acres  in  the  Beaver  Lake  district,  one  group  being  near  the  0.  K 
mine  of  the  Majestic  company,  showing  sundry  fissiupe  veins,  opened  by ' 
shafts  of  300'  and  525',  showing  promising  ore  bodies  assaying  6%  to  50?! 
copper,  and  up  to  10  oz.  silver  and  $7  gold  per  ton.  Has  steam  power  aai 
air  compressor  with  necessary  mine  buildings.  The  525'  double-compii* 
ment  shaft  Is  the  deepest  in  the  district  and  shows  a  10*  ore  body  ol  goot 
average  value.  Property  regarded  as  promising. 
BEAVER  LAKE  COPPER  CO.  PEHHSYLVAlU 

Mine  office :  Bloonisburg,  Columbia  Co.,  Pa.    Has  secured  ores  aanyi^ 
17%  copper.     Probably  idle. 
BEAVER  VALLEY  COPPER  CO.  IDABft 

Black  Bird  Copper-Gold  Co.  intended  taking  this  title  in  1903. 
BECKLER  RIVER  GROUP.  WASHDIQIQC 

Sold  to  Apex  Mining  Company. 
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BEBE  METAL  &  CHEMICAL  CO.,  LTD.  SPAIH. 

Offices:  Hebbum-on-Tyne,  Eng.    General  Spanish  oflBces:  Manrique:, 
9,C6iTioba,  Spain.    Organized  1871,  with  capital,  fully  paid,  £115.360,  in  £10 
shares.     Dividends  for  1901  and  1902  were  5%  each  >'ear.     Sir  Andrew  Nol>le, 
K.  C.  B.,  F.  R.  S.,  chairman ;  W.  W.  Broi^-n,  secretary ;  Richard  E.  Carr,  general 
mine  manager;  C.  E.  Turner,  engineer.    This  company  is  primarily  a  manu- 
facturer of  acids  and  other  chemical  products,  but  secures  a  considerable 
amount  of  copper  from  the  cinders  of  Spanish  and  Nomegian  cupriferoas 
pyrites.    Principal  mining  property,  area  136  hectareas,  is  Las  Herrerias  mine. 
at  Puebla  de  Guzmdn,  Huelva,  Spain,  operated  under  lease  from  C  &  J. 
Simdhcim,  this  property  including  7  mines,  in  two  groups,  and  emplo\ii<g 
Kveral  hundred  men.    The  main,  ore  body  b  a  large,  irregular  mass  of  solid 
cupriferous  iron  pyrites  in  schists,  giving  average  values  of  1.5^  copper  ar«d 
47%  sulphur.     Main  shaft  is  235',  the  principal  workings  being  open-<*a£t 
with  two  mineral  floors,  each  about  16  meters  in  height.     Has  steam  power 
ukI  one  locomotive.     Ore  as  mined  is  placed  in  level-top  piles  6  to  8  metres 
^  in  open  air  and  these  are  sprinkled  systematically,  the  leach-water. 
carrying  2%  to  2.5%  copper,  being  drawn  off  through  long,  narrow  clianneU. 
containing  pig  iron,  and  the  resulting  precipitate,  averaging  70%  to  80^ 
copper,  IB  dried  and  shipped  to  the  company's  works  in  England  for  refining. 
Gw88  production  of  refined  copper  to  end  of  1902  was  3,200  tons.     Production 
ia  1902  was  560  tons  and  in  1903  about  400  tons  of  refined  copper. 

The  Killingdal  Kobber\'aeric,  of  Norway,  also  is  operated  by  the  Bede 
^pany.     Product  is  cupriferous  iron  pyrites  carr^nng  an  average  of  alx>ut 
2^0  copper.     Production,  1904,  was  1,128,960  lbs.  from  Spain  and  (>&l,080 
fcs.  from  Norway,  a  total  of  1,783,040  Ibe.  fine  copper. 
BELCHER  niNING  CO.  WASHDIGTOH. 

Mine  office:  Keller,  Ferry  Co.,  Wash.  J.  L.  Harpwr,  general  manxiger. 
Has  a  large  body  of  ore,  said  to  be  the  greatest  in  northern  Washington. 
<l>vdoped  by  three  tunnds,  of  which  No.  3,  the  main  tunnel,  is  about  l,rXiO' 
^  length,  sho^fcHng  a  large  body  of  medium-grade  ore  carr>'ing  a  2^  pa^'streak 
^  very  high-grade  clialcopyrite  on  the  footwall.  Several  carloads  of  ore 
*^  shipped  to  the  Granby  smelter  late  in  1903,  giving  net  returns  of  abr>ut 
^  per  car.  The  Washington  Smdting  &  Refining  Co.  was  organized  lat«* 
^  1901  to  build  a  smelter  to  reduce  the  ores  of  this  property,  which  Ls  con- 
sidered one  of  the  most  promising  in  the  state. 

teLEHE  COPPER  CO.  MEXICO. 

Office:  905  Journal  Bldg.,  Chicago,  SI.    Mine  office:  El  Copete,  Srinora, 
Ilex.    Organized  1901,  under  laws  of  Arizona,  \%nth  capitalization  $5,0(X),(K)0, 
•Ws  15  par.    Registered  and  protocolized  in  Mexico,  June  25,  1902.     S.  K. 
fibstetter,  president ;  James  Baynes,  secretary  and  treasurer;  J.  J.  Hard  wick, 
general  manager;  Luis  Killeen,  assistant  manager.    Lands,  405  acrcn,  in  tli^ 
tJitt  district,  showing  two  very  large  sulphide  ore  lenses  giving  average  ass^ 
^  12%  copper,  8  oz.  silver  and  $10  gold  per  ton.    Has  9  shafts,  of  65'  to  ? 
fkpth,  and  3  tuimels,  of  40^  to  200^  length,  with  about  1,500^  of  undergrtu 
ipenings.    Plans  to  instaU  steam  and  electric  power  and  build  a  200- 


smdt^r  when  nature  of  ores  below  waterline  is  developed.     Smelter  of  Co] 

Milling  Co.  U  on  lufjds  of  tlie  Belene.     Company  was  unable  to  secure 

funds  for  development  during  1904,  but  kept  out  of  debt  and  hopes  to 

money  needed  during  19U5.      Management  ta  good  and  property  is 

ed  as  promising. 

SOCIETE  AlfONYME  BELGE  POUR  LA  RECHERCHE  nALTT^ 

ET  L'EXPLORATION  DES  MINEEAIS- 

Mine   ollire:   Miussii   Alaritima,   Grosseto,    Italy.     A   Belgian   company, 
operating  a  nunc  «f  sligliily  eupriferous  iwn  pyrites*. 
BELL  BdARE  COPPER  MIMING  *  SMELTIWG  CO,  NEVADJU 

ftfi'iged  in  I  he  Nevada  Bell  Copjx^r  Mining  ^k  Reduction  Co, 
BELLE-DOMINION  COPPER  MINIIfG  CO*  ARIZONA, 

OITk-e  and  mine:  Globe,  Gila  Co.,   Arizona.     Oi^nized   August,  1904, 
with  eapitalizatinn  $25U/tiKJ. 
BELLE  OF  GRANITE  MINE.  COLORADO. 

Mine  office:  Gmnite,  Chaffee  Co.,  Colo.  B,  H*  Pelton,  superintendent. 
Ores  carry  gold,  siher  and  copper^  developed  by  sliaft.  Has  ateaiii  power. 
BELLE  MARSH  COPPER  MJHE.  IDAHO. 

A  prosptH't,  near  Pocatello,  Bannock  county,  Idaho,  said  to  be  valuable, 
BELMONT  MINING  CO.  COLORADO. 

Mine  office:  \^' infield,  Chaffee  Co.,  Colo,     Jas.  Beuell,  superintendent. 
Htm  gr^kl-sih  er-oopper  ores,  opened  by  tunnel, 
BELMONT  MINING  CO.  MONTANA. 

Office  and  mine:  Butte,  Silver  Bow*  Co.,  Mont.  Capitalization  is  lOCJ.aMj 
sliarea  of  which  95,0(XJ  sliares  are  owned  by  the  United  Copper  Co,  Elliolt 
H.  Wilson,  superintendent.  Property  is  iji  the  southeastern  part  of  Butte. 
I'Pper  levels  sho\^ed  good  silver-copper  ore,  but  Ibis  turned  to  iron  at  a 
depth  of  alHiut  35A\\  Main  shaft  is  1,(XMJ',  said  to  show  a  good  iKxly  of 
iirgeiidferous  t'upper  ore,  opened  by  long  drifts  from  the  400'  level  down. 
BELMONT  CHEMUNG  MINING  CO.  COLORADO- 

Mine  uffit-e:  Blaik  Hawk,  Gilpin  Co.,  Colo.     Wm.  Mitchell,  superinten- 
deiU.     Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
BELT  MINES.  MICHIGAN. 

Owned  by  John  H.  Riee,  et  al,  Houghton,  Mieli,  Mines  located  in 
Ontonagon  Co.,  Mich.  First  opened  1S4,^;  taken  over  by  Belt  Mines  compiany. 
Ltd.,  in  1SS2,  which  company,  by  incompetence  and  bad  management,  lost 
about  £250,000  in  three  years,  without  securing  a  lialf  mile  of  underground 
ijp>t^ning8.  Fuby  described  in  Vol.  II. 
BELTS  GAP  COPPER  MINE.  NORTH  CAROLINA. 

Mine  offite:  care  of  W.  8.  Adams,  Savanna  Creek,  Jackson  Co..  N\  C. 
Lands,  1,300  acres,  in  the  Blue  Ridge  Mountains,  carrying  two  veins,  appar- 
ently averaging  aliout  50'  width  and  prt»spected  for  about  1,500'  in  length. 
Upper  vein  carriei*  mainly  disseminated  chalcopyrite;  lower  vein  mainly 
pyrrhotite,  with  prc»spet  t  that  these  veiui*  join  al  depth.  Has  4  short  tunnels, 
2  shallow  shafts  and  20  drill-holes,  with  indications  fa\oring  possession  of 
large  amount  of  low  to  medium  grade  ore.     .\ssays  average  about  4.5% 
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cf>f>per  and  $1.60  gold  from  chalcopyrite,  the  pyrrhotite'  showing  nickel 
urk<±  traces  of  platinum.  Owners  plan  development  upon  a  considerable 
Krtckle. 

B^H  FRANKLIN  GOLD  1IININ6  CO.  WASHINGTON. 

Mine  ofl&ce:    Bossbui-g,  Stevens  Co.,  Wash.    A.  A.  Anderson,  superin- 
tendent.   A  prospect  showing  auriferous  copper  ores. 
BEN  HARRISON  GOLD  &  COPPER  IIINING  &  MILLING  CO.         UTAH. 

Merged,  1904,  in  Beaver-Harrison  Mining  Co. 

BEN  HUR  COPPER  IIINING  CO.  WYOMING. 

Office:  710-34  South  Clark  St.,  Chicago,  111.     Mine  office:  Battle,  Carbon 

Co.,  Wyo.    Chas.  G.  Blason,  president;  Clifford  M.  Miller,  secretary  and 

treasurer;  N.  C.  Bowen,  superintendent.     Organized  November,  1902,  under 

lat^ws  of  Wyoming,  with  capitalization  $1,000,000,  shares  $1  par.     Lands,  4 

claims,  area  GO  acres,  showing  3  fissure  veins,  largest  40^  wide  and  developed 

by  a  160^  tunnel,  showing  sulphide  ore. 

BERTON  MINES.  CALIFORNIA. 

A  group  of  36  claims,  in  the  White  Mountains,  8  miles  east  of  Benton, 

Mono  Co.,  Cal.,  showing  a  limited  amount  of  development  work. 

BERSHAVEN  COPPER  MINES,  LTD.  IRELAND. 

Offices:  19,  St.  Swithin's  Lane,  London,  E.  C,  Eng.     Mine  office:  AUihies, 

County  Cork,  Ireland.    W.  L.  Boyle,  chairman;  H.  T.  Adams,  secretary. 

Capital  £200,000;  debentures,  £100,000  authorized,  £87,500  issued,  at  5%. 

Was  devetoping  at  last  accounts. 

J08B  BERNARDINO.  MEXICO. 

Office  and  mine:  Nombre  de  Dios,  Durango,  Mex.     Is  a  small  operator 
of  local  copper  mines. 

BERSBO  COPPER  WORKS.  SWEDEN. 

Office  and  works,  Bersbo,  Ostei^thland,  Sweden.    This  is  the  smelting 
plant  of  the  Aktiebolaget  Atvidabergs  Kopparverk. 

ICSTAMENTARIA  DE  NOEL  BERTHINI.  BOLIVIA. 

Office  and  mines:  Coro  Coro,  La  Paz,  Bolivia.  Works  cupriferous  con- 
glomerates,  similar  to  those  of  the  Lake  Superior  district,  copper  occurring 
native.  Annual  production,  about  1,200  tons  of  mineral,  averaging  90%  fine 
copper,  according  to  American  consul  at  La  Paz.  Is  the  second  largest 
copper  producer  of  Bolivia.  Has  steam  power  and  smelter  and  employs  300 
to  400  men. 

BESA  y  CA.  CHILE. 

Office  and  mine :  Cha^ral,  Atacama,  Chile.  Edouardo  P.  Tellez,  general 
Ofianager  Employs  about  500  men.  Property  includes  the  AndacoUo, 
Manto,  Verde  and  Ironton  mines.  Has  steam  power  and  smelter,  shipping* 
product  as  matte,  securing  an  annual  production  of  about  2,500,000  lbs. 
of  refined  copper. 

BESSEMER  IRON  ASSOCIATION.  NEW  MEXICO. 

Mine  office:  Hanover,  Donna  Ana  Co.,  N.  M.  A.  E.  Dawson,  lessee. 
Owns  the  Anson  S.  copper  mine,  which  is  idle. 
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BESSHI  MINE:  JAI 

Owned  and  operated  by  tlie  Sumitomo  Copper  Ck)« 
BEST  CHANCE*  KINE.  WASHIN01 

Letter  returned  unclaimed  from  former  mine  office,  Berlin,  King 
Wash. 
BETTS  COVE  KINE.  NEWFOUNDU 

At  Bette  Cove,  Newfoundland.     Worked  1874-1884;  reopened  b> 
adit  in  1900,  but  since  idle. 
BEULAH  COPPER  CO.  WYOM] 

Office:  113  Devonshire  St.,  Boston,  Mass.  Mine  office:  Battle,  Carbon 
Wyo.  Capitalization  $1,000,000,  shares  $1  par.  Frank  S.  Morrison,  presid 
J.  F.  Leadl>etter,  manager.  Lands,  13  claims,  area  250  acres,  developec 
an  800^  tunnel.  Supposed  to  have  been  absorbed  by  United  Explora 
Co.  of  Boston. 
BIO  BUO  GOLD  &  COPPER  1IININ6  CO.  ARIZOJ 

Office:  Byrne  Bldg.,  Los  Angeles,  Cal.     Mine  office:  care  of  Thos.  C.  J 
Prescott,  Yavapai  Co.,  Ariz.    J.  H.  Canovan,  president  and  general  mana^ 
Lands,  62  acres,  in  the  Big  Bug  district  of  Yavapai  county. 
BIG  COLORADO  IIINING  &  MILLING  CO.  COLORAI 

Mine  office :  Gladstone,  Colo.    C.  W.  Bloodgood,  manager,  at  last  i 
counts.    Ores  carry  gold,  silver,  copper  and  lead.     Has  electric  and  gasoli 
power. 
BIG  COPPER  CLAIM.  BRITISH  COLIWB] 

Office :  care  of  Geo.  B.  McAuk j;  owner,  Spokane,  Wash.    Mine  offi 
Greenwood,  B.  C.     Lands  are  in  Copper  Camp,  about  six  miles  from  Gra 
wood.     Is  said  to  show  a  large  amount  of  ore  61  grade  above  the  aven 
of  the  district. 
BIG  COTTONWOOD  COPPER  &  GOLD  MINING  CO.  UTAl 

Office:  305  Auerbach  Bldg.,  Salt  Lake  aty,  Utah.  Mine  office:  Brigbtc 
Salt  Lake  Co.,  Utah.  Nicholas  Treweek,  president;  Joseph  G.  Farias,  leci 
tary ;  Will  L.  Treweek,  general  manager.  Capitalization  $1,500,000,  fllw 
$5  par.  Is  developing  by  tunnel  and  is  said  to  have  a  fair  showing  of  o 
BIG  CREEK  COPPER  CO.  WTOMDI 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.    L.  D.  Godriu 
superintendent,  at  last  accounts. 
BIG  HORN  MINING  CO.  COLORAS 

Mine  office :  Pearl,  Larimer  Co.,  Colo.     Has  a  50^  shaft  on  the  Cop| 
Queen  group  bottomed  in  a  5'  vein  said  to  assay  20%  copper. 
BIG  INDEX  GOLD  &  COPPER  MINING  CO.  WASHIRGIO 

Office:  419  Pioneer  Bldg.,  Seattle,  Wash.  Mine  office:  Index,  Snohod 
Co.,  Wash.  Wm.  Frankfurt,  president;  J.  C.  Rathbun,  secretaiy;  A  i 
Aegerter,  superintendent.  Organized  1902,  under  laws  of  WaahiiiSiM 
with  capitalization  $2,5(X),0(X),  shares  $1  par.  Lands,  15  claims,  area  I 
acres,  4  miles  from  a  niilroad,  in  tlic  Washington  district,  opened  byiH 
tunnel,  showing  ores  giving  average  assay  values  of  $26  per  Xou  in  foUi 
copper,  nminly  former. 
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BIG  DTTERIOR  MINE.  BRITISH  COLUMBIA. 

Mine  office:  Albemi,  Vancouver  Isld.,  B.  C.     Property  is  8undr>'  lands 
in  the  interior  of  the  island,  5,00(K  above  sea-level,  slightly  developed  and 
shoi^ing  a  strong  outcrop  of  low-grade  ore  for  neariy  one  mile. 
BIG  SHOW  SILVER  &  COPPER  MIHIN6  CO.  MONTANA. 

Mine  office:  Twin  Bridges,- Madison  Ck).,  Mont.  Organized  under  laws 
of  Arizona,  with  capitalization  $1,500,000,  shares  $1  par.  Lands,  4  claim.s. 
Ores  cany  gold,  silver  and  copper. 

BIG  TANK  MINING  &  MILLING  CO.  OREGON. 

Office :  414  Abington  Bldg.,  Portland,  Ore.  Mine  office :  (Malice,  Josephiiit- 
Co.,  Ore.  J.  C.  Mattison,  superintendent.  Has  auriferous  and  argent  if erou:^ 
copper  ores,  and  employed  10  men  at  last  accounts. 

BIGELOW  GOLD  &  COPPER  MINING  CO.  NEW  MEXICO. 

Office:  49  Exchange  Place,  New  York.  Mine  office:  Hillslx>ro.  Sierra 
Co.,  N.  M.  Organized,  1903.  Wm.  Buchanan,  president  and  treasurer; 
J.  H.  Bigelow,  secretary. 

BILBAINOS  GROUP.  SPAIN. 

Office :  care  of  Aznar  y  C!a.,  owners,  Bilbao,  Spain.     5Iine  office :  Paimogo, 
Hodva,  Spain.     Property  b  the  eastward  extension  of  La  Komanera  group, 
>od  is  considered  of  promise. 
BIUION  DOLLAR  QUEEN  MINING' CO. 

A  stock- jobbing  scheme  promoted  by  one  Mrs.  Van  Arsdale,  B6e  Est^Ua 
Tnumdl,  alias  Mrs.  Estella  Tnie-NeU,  a  petticoat  grafter  of  the  Cassie  Cliad- 
*ick  stamp. 

BOGHAM  CONSOLIDATED  MINING  A  SMELTING  CO.  UTAH. 

Offices:  60  State  St.,  Boston,  Mass.,  and  700  McComick  Bklg,,  Salt 

Uke  City,  Utah.     Mine  office:  Bingham  Canyon.   .Salt   I^ke  Co.,   Uuh. 

^ter  office:  Murray,  Salt  Lake  Co,  Utah.    Onsanlzed  April  5,    11¥)1, 

voder  laws  of  Maine,  with  capitalization  $10,OrjO,000,  shares  $.50  par,  Wfti- 

ttnsBable  and  full  paid;  issued,  $7,500,000.     Has  an  authorlzc^d  lx>nd  imuf; 

of  11,000,000.     Succeeded  the  Bin^^iam  Copper  &  Gold  Co.,  oriEamzed  lS(rS 

^.  L.  White,  president;  Herbert  W.  Wesson,  ser-reiarv*;  O.  K.  W^rll^rr. 

tittsuier;  Duncan  McVichie,  manager;  Joe.  A.  Coram.  O.  P.  Pffi^',  John 

.     W.  Weeks,  E.  L.  White,  C.  K.  McComick,  W.  S.  Mr-Comirk,  Pet^rr  L   Kin, 

j     beriy,  W.  F.  Hammett,  L.  T.  Trull  and  Wm.  Bayly,  dirwiors:  B.  W.  li//|f*-r-. 

Oiine  superintendent ;  W.  H.  Nutting,  smelter  supfrrint^nderit :  H.  G.  H'r0rori. 

"  pQithasing  agent  and  ore  buyer.     Lands,  about  3f^)  arrn^.  Ir.  Oif,  l'/iiifgU:iti, 

;   *WeBt  Mountaii^  district,  including  the  Dalton  4c  l^rk,  \uit:\o\^%  V^rfffklyj., 

!   ^Wnenrial,   Miner's  Dream,  Sampson,   Old   Wurkory.    \'«rni:tr*i,    hiittfStnui 

f  *od  sundry  other  mines  and  claims.    Company  al*y^>  ot*:.-,  ar.  \t,ur9r*A   of 

^1,500  shares  in  the  Tesora  mine,  of  the  TiMi^  dl-trirt.  t^iA  ti^M.-ir  V¥)J00i 

.  ^fcares  out  of  250,000  in  the  Eagle  A  Bluef^U  prr/^rty     '[).*■   \',u,v\.uii, 

iMOperties  have  a  considerable  vsriety  of  orwj.  prir>^ip&!tv  vJj/r.i'J*-*.   v.,»h 

^^  and  sOver>lead  values  at  and  near  surface,  char«tnr«^  v,  ttunifrf*'**  hiA 

^i^entiferous  chalcop3rrite  at  depth,  later  averarine  2'/'/,   to  '/»%  *'»ifff'r, 

^h  gbld  and  silver  values  of  about  $2  per  Ua*     ^,u»^  of  lij-.  ot*-.  i<  ruU  in 
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ircMt,  hence  desimble  for  Ouxing,  as  most  of   the  ot%»  of    t)ie  distiict 
hifghly  eiUriotui  and  dcfieient  in  iroti. 

The  Daiton  &  Lark  miuc  has  sliafU  of  HSff  smd  1,15(K,   bottom 
fihowiDg  ore  carrying  7%  copper  and   GO  oz.  silver     TTiere  also  are  4  I 
one  with  elec-tric  liaulage  pUint.     The  Mascot  tunnel,  6,2uy  long,  draina  1 
Dahon  Sc  I^rk,  and  eventually  will  drain  the  Brooklyn  and  Miner's  Diear^ 
mine!)  also.     This  tunnel,  planned  both  for  drainage  and  mimnfr^  will  efTe«:^ 
III!  ultifiuUe  Raving  of  perliapp^  11  per  ton  in  pmnping  and  extraction  coist.rr 
The  Maxcot  sliiiukl  cut   all  the  working  ore  tMidie»»  of    these  mincs^  seven 
hundred  feet  UjIow  prasent  Iwttoni  levels  alM>ut  the  close  of   1905,     Tli^ 
Hro<»klyii  mine,  l^tMJO'  deep,  jihows  a  strong  vein  of  W  lo  25'  wiiltli  on  lli^^ 
tbrt^*  lower  lc?vclf!!, 

Tlie  tVirnnien^ial  mine  has  shown  marked  improvement  durini^  UHW^ 
and  is  a  valuable  prt>p*rty.  The  i>res  inrhide  eonsidenihle  auriferuus  (j^aleiui^ 
ftlsi*  aurifenms  and  argcnliferxHis  copper  are«*  carrying  values  of  about  $4  per 
ton,  with  an  excess  *if  irun,  and  %'nkiaWe  chiefly  f<»r  fluxing  purposes.  The^^ 
lA*iid  mine  ojK.'ned  a  new  biajy  of  3%  tt>  4%  copper  ore  in  !904,  The  Sanijj — - 
son  mine  tarriea  auriferous  galena  and  uuriferoui*  atid  urgent  if  emu**  chalcopy* 
rite  The  Tesora,  in  the  Tintic  district,  luia  not  proven  an  ci^peciaHy  valuable 
acc|Uisition.  m 

Tht!  Eagle  &.  Bluebell  mine,  at  Eureka,  controlled  through  a  prepon^fl 
derant  stcK-k  o^^iiership^  carrii*i*  giMxl  valut*s  iji  gold,  silver,  lead  and  copper* 
The  main  vmu  is  said  to  show  Vt^Y  of  workable  ore,  and  the  showing  on  the 
7f^V  h'Vel  irt  notably  gocMb     Pret^ent  prmluition  of  the  Eagle  «fe  Bluebell  is 
about   75  ItiUH  d:iily,   but   a  new  shaft   wtks  sunk  and  fittt>d  with  powerful 
machinery  in    ItHM,  and   the  mine's  pniductinn  sibould  In?  coiksiderably  in- 
crtmsed  in  11105,     The  mine  of  the  Fortune  Mining  Sl  Milling  Co.,  at  Bing-j 
ham  is  held  under  lease  fr<mi  tlie  owners,  and  is  a  (>rndueer.     The  variouaJ 
mines  of  the  Hingbam  have  severai  years  ore  reserves  de\elLipe<b  the  oreaj 
ranging  fnun  rich  to  pfM)r. 

The  smelter,  at  Murray.  V.\  mik?s  frotn  tlie  mine,  wius  blown  in  January 
:il,  lUOl.  The  building  is  !50xl(H)'  in  i^ixe,  with  steel  fnime  on  stone  founda- 
tion.H,  Nt4H'l  and  cement  lUwirs  and  irvHi  sidcvS  and  roof,  tlie  tmly  wood  in  the 
fttruetui-e  being  the  on"-hin  part il ions.  F*bint  is  terraced,  allowing  the  handling 
of  material  by  gravity.  There  are  five  2(X>-ton  42x172"  water-jacket  blast  fl 
fumaei^s,  of  whiih  '^  are  in  commission  regularly,  snu^tiing  about  20;tKJU  tons  ™ 
of  ore  monthly.  The  smelter  has  Ijoth  steam  and  electric  power,  with  a 
l,lXX)-h,  p*  Rang  blowing-engine,  Stirling  water-tul>e  boilefa  and  automatic 
8tokera>  The  pyritie  Rnielling  system  is  iLncd,  ores  being  smelted  to  low 
grade  matte  and  n^smelted  with  silicious  sulphides,  producing  a  matte  of 
30%  to  35%  in  tenor,  which  h  blown  up  lo  bhster  copfMT  averaging  98,35% 
ht  teJior  and  carrying  average  gold  and  sihi*r  values  wimewhat  greater  than 
the  value  of  ibe  copi)er  itHelf.  Adjoining  the  smeher  building  Is  a  375' 
dust  chan>l»er,  with  a  21 WK  stet^l  »nu>keritack  12'  in  diameter.  The  eonvei^ 
hitai  i>hint  has  six:  U>-lon  shells,  7xltT  t>*,  with  2  stands.  There  is  also  a 
|tM»-ttai   briquetting  plant,  for   Hue   dust.     The  construction  of  a  1  .tJW-ton 
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apling  mill  is  said  to  bp  iiiHlcr  ml^iscniciit.  Tlio  Binji^fiam  manaurmrtit 
plauDed  the  ImildiM^of  a  lend  furiiiuT,  bul  Llic  AnLeriiaii  Stiidtbi^  &  Kermid^ 
Oompntiy  Viewed  with  alami*'  tliifi  threaleiied  ttttack  uprni  the  highly  profilJi- 
t»le  U^d-smekinjc  nionnpoly  luijoyed  in  V\nh,  lieiueu  lmd<*  wns  insult^  hy  wliiria 
tlie  Bingham  tiluiiidnnetl  tlic  f*fiii«tnirtic»n  of  i(s  prnfMi^wnj  linid  .snu'llrr  imd  s^r- 
rokdeivd  tlip  Iwui-Hiiirltiiij^  roiilrart  of  tin?  Hdneriiic  iiiiiie,  rtMfiviiii;  in  e.x- 
^Bbiitig^f?  pnifit^hlf  Miit'ltiiig  ctmtnit'ls  witli  the  LHah  Ci>j>per  Co.,  and  the 
|H|iewhtJti^c  Milieu  and  Smelters. 

r^^         Tlic  IIMM  pnKluc'tioii  of   the  Binpham  was  al»nn(    ll,5(HMMM)  U>s.  n.>nncd 

f   %iipfwi,   af  which  alM»nt    10%  nmw   from   eu.strjni  nn^s.     Al    pn\sent  ahout 

QOfilUO  tons  of  ore  an?  beinp  Htndl^'d,  of  wlik  li  tdnntt  25%  are  cujiiom  ure«, 

Tite  roinpiiny  is  earning  eonsidcralilc  prf>fit5,  and  !^haiThc*Wers  arc  inelined 

to  elamor  for  dividends,   whir-h   the  rompany  ronld   pay   if    it  wished,   by 

**8tiuidin^   |>at"    upon    its    pix^^ient    prc»prr1ies.     It    is   a   qnestion,    however, 

^^belher   tfie   present    niaiiiiffi^meni    may   nut   prefer  to  ronHnue   its   former 

^^loliey  of  alisorbing  or  iciising  additif>n:d  inineN,  a  policy  whirh  adds  to  the 

^^^aluc  of  the  rompafiy^s  holdings,  hut  preilude.^s  the  payment  of  ilividerids. 

^INGHAM  COPPER  BOY  MINIKG  CO.  "  UTAH. 

Offire:    l-t   WeM   Mi^t  Smlh  Ht.,  Salt   Lake  City,   I'tah.     Mine  office: 

Biiigltam  Canyon,  Salt   Lake  Co.,   Utah.     (trj?anize<l   under  laws  of  Utah, 

^Ih  capitahzation  $l,5(MJ,<KKJ,  shares  $1   pan     A.  Hanauer,  Jr.,  prej*ident ; 

J,  H,  Hurd,  secretary;  W,  A.  Cooke,  treasurer  and  manager;  J.  B.  Taylor, 

superintendent.     Ijand^f,   II  claims,  area   152  aerei^,   in  tlie  \\\»st  Momitaiii 

«nd  Tooele  diijiriet^,  adjoiniiv?  ^^'f*  Highland  Hoy  mine  of  tlic  Utah  Conwoli- 

^lated  on   the  west,  slimving   i«*venil   veinH  tarrying  ores  of   roppcTj  lead, 

I silver  and  gold,  some  of  which  have  given  a,^isiiys  up  to  $!MI  |ht  t^m,     (_)re 

^Bqd  the  dnmp  assays  2%  to  4.5%,  eopj>er.  la  devel">ping  by  an  NtM)'  t  rcmMnit 
^Blunnel  and  a  lower  tunnel  of  2,tKHy,  showing  H  chlTerent  veins,  with  nearly 
^Ha  mile  of  undergn:)und  openings,  A1hi>  tjwns  the  Great  Divide  group  of  33 
^■•elaimSf  area  520  acres^  with  l/itK)'  of  undergromid  openings,  showing  larg»! 
bodies  of  low-gmde  ore.  Company  is  said  to  plan  hmlding  a  concentrator. 
Ifaiiagiefnent  corL«idered  goocl  and  pn^ipcrty  promising, 

BimmAM  COPPER-GOLD  MIlflNG  CO.  UTAH. 

Mine  office:  Silver  City,   Juab  Co.,    Utah.     James  Crcightoii,   supcrin- 

I        trndcnt.     Ores  carr>'   gpld,   silver  aad   copper.     Una  steam   pouer   and   a 

^H  llM)-ton  conrentrator, 

H  BINGHAM  h  EASTERU  COPPER  MIlfING  CO.  UTAH. 

Ileorganixed.  lfWi3,  us  Jiingham  *k  KiLstern  Mines  Co, 

^fiOIOHAM  A  EASTERN  MINES  CO.  UTAH. 

^fe        Office:  12  Church  St.,  New  Haven,  C^mn.     Mine  othce:  Bingham  Canyon, 

^"  Bait  l^ke  Co.,  Utah,     Is  the  old  Binghfim  A-  Kaslcrn  Copter  Mining  Co., 

fe*>fptinix«I   uirh  prcwent  title  in    UHXi,  imdcr  lasvs  of  New  Jersey,   with  a 

rtduilion  of  capital  fr«»ni  *l.mKJ,fKMl  tf»  f2CM),<KM),   r«'mds  include  the  Jersey 

Blue,  I  X  L,  I.illle  CottoniVfMKl   and  other  mines,  which  have  been  imh  a^ionrd 

lihippent  sine**  circa.  \H9(\   and  are  r>[>eiicd   by  a    UKHI'   tnmiel.     Pr«»|M?rly 

\h  wtJI  lor*atCii  and  with  proper  development  mi^hi  make  a  mine. 
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BIHGHAM  &  EASTERN  mNING  CO.  UTAH. 

Xiiw  Hinghaiii  i^  Easlvrn  Mines  (xmipiiny* 
BIMGHAM-WEW  HAVEH  COPPER  &  GOLD  MIKIHG  CO.  UTAH, 

Office:  703  Malloy  Bldg.,  New  Haven,  Conn.  Mine  office:  Binirlmni 
Canyon,  Salt  Lake  Cu.,  UUh,  Employs  (i8  men.  Louis  E.  Stoddard, 
pn-sidt'iit;  Thcto.  W.  Faniam,  secnjtary  and  treiisurerj  Frank  A.  Taylor,  super- 
iiitendcnt, ;  Geo.  H.  koljiu^oii^  consuUing  cni^ni?€r.  ( IrganiztHl  (k^tolier, 
1902,  nndcr  laws  of  Utah,  with  nipitalization  $2,\M},iUK),  shares  $5  i>ar 
HtintlH,  $21MMKKJ  autlK>ri/-ed,  at  6%;  issued,  $78,250.  Lands,  20  claims,  area 
aboitt  4(KJ  ai-Fu^,  adjoining  the  Ulah  Ckin5ic»lidHted,  in  the  West  Mountain 
distrirl,  int'hiding  the  Mnont  mine,  whirh  lias  btvn  a  (■nnwideniljle  producer 
Veins  iH-cnr  as  contacts  Ijetween  limestone  and  quartzite,  ores  eaiT>'iuff 
cop|x?r,  gold,  silver  and  lead  values.  Property  is  served  by  the  Copper 
Belt  liailroad.  ComjHtny  h  pnictii-ally  a  close  corporation  and  ores  are  of 
high  gnule,  and  are  st)ld  OD  a  five-year  euntraet  t<j  the  Murray  works  of  the 
American  Smelting  Sc  Refining  Ci».  Property  Ls  well  handled  atid  has  reached 
a  stage  of  dcvelopnicni  where  a.  pms|«»mus  future  seems  a«<urcd. 
BmOHAM  &  SALT  LAKE  MIPTmO  CO.  UTAH. 

Letrer  retnrned  unclaimed,  from  former  office,  64  East  Second  81.,  8alt 
Lake  Ci(y.   I'tiih. 
BIICGHAM  WEST  DIP  TUNHEL  CO.  UTAH. 

f.Jffice:  Salt  l^-ike  City,  Ul^ih.  Mine  office:  Tooele,  Tooele  Co.,  Vtsh. 
Capitalization,  $lOt),IKJ(J,  iiliares  one  cent  ]Mir.  F.  M,  Lyman,  president; 
Milando  Prjitt,  secretary;  F,  M,  Bishop,  treasurer.  Laiitls,  eirea  520  acres, 
unpatented,  L>(*velopnient  is  by  a  375'  tunnel,  planned  to  l>e  driven  about 
4  miles  to  cut  the  ore  iKjdies  of  various  Bingham  mines  at  great  deptti.  Ha.s 
steam  pitier  and  Mir  cimipres-sor, 
BIRD,  McCABE  &  KING.  MONTANA. 

Mine  office:  CVirlun,  JelTerson  C^i.,  Mtjut.     Are  siiid  to  luild,  by  hKatiun 
and  purchaae,  175  mining  claims  in  the  Curbin  district,  and  to  have  sunk 
three  2-coriipartinent  whaft«  ui>cjti  claitiia  showing  outrrups  of  bornite  and 
chalc(>|»yrite. 
BIRTHDAY  COPPER  SYIHJICATE.  TASMANIA. 

Owns  51t»  acres  of  minenil  kinds,  carrying  a  f»ir  showing  of  cr>p[xr 
ore»  near  the  ri^a-st  and  about  21!  miles  from  Macquarie  Heads,  Tasmania 
BISBEE-ARIZONA  GOLD  &  COPPER  MINING  CO.  ARIZONA- 

Office  and  mine:  i'ost office  Bldg.,  Bist>ee,  Cochise  f-o..  Ariz.  Empl*»y-s 
12  men.  Organized  Dec.  27,  1002,  under  laws  of  Arizona^  witi^  capitaliza- 
tion lljKt^KOm),  .sluircK  $1  par;unisHUed.  f8r»t),<l<M).  M.  I),  Scribncr,  president; 
Frank  H.  Bopp,  &ecretar\';  Jiwob  Hi-hmidt,  treasurer;  M.  H,  Harlan,  general 
manager.  Lands,  14  claims,  areii  28(}  acres,  unpatentetl.  in  the  Warren 
distriot,  about  7  miles  northwest  of  Bisboe^  near  the  Modern  mine,  said  by 
company  to  show  7  contact  veiiis  iK^tween  liiriet^tone  and  porpliyr>',  of  which 
2  veins  averaging  ti'  width  are  beng  iicvchip«-ti,  said  by  rouipfti*3*  to  give 
average  aesiiys  of  6%  copper,  40%  Ic^id  and  4t>  oz.  silver  per  tun.     Develop- 


r       ftient  is  by  tunurLj  of  40'  aiiJ  70'  antj  5  Hhiifts  of  110'  to  120'.     Company  b 

aiid  U)  be  expending:  about  S*2,U(>0  per  njuntli  in  devclupment  work. 

BISBEE  BELLE  COPPER  CO.  ARIZONA. 

Office:  401  Layghlin  Bldg.,  Los  Angeles,  Cal.     Mine  office:  Wickenburg, 

»ancopa  Co.^  Ariz.     Organized  under  liivvs  of  Aristona,  witb  capita  fixation 

»#if290,D0O.  Geo.  M.  Case,  preBidenl ;  Geo,  Yiui  IJerwerkLT,  serrt'tan'.  Lands, 
^  ctaiins,  in  the  Wickenburg  dLstrict,  opened  by  4  bbiifts,  deejx'st  LSO',  and 
*  600'  tunnel,  showing  ores  p^iving  iissiiy.'*  np  to  30^'|,  copper  and  $2  gold  pt-r 
**ia,  wiih  r races  of  silver,  also  sundry  eiiiinia  in  the  Wiirreu  di.strict,  Cochisje 
^^^i  f  ArijtODa. 

^ISBEE  CONSOLIDATED  COPPER  CO,  ARIZONA. 

Office  and  mine;  Bisljee^  Cochise  Co,^  Ariz,  R,  I^.  8?irnuel,  president 
^nd  i^neral  manager;  Eniil  Marks,  vice-president;  V.  A,  H«ss,  secretary; 
V,  J,  Lewis,  treasurer.  Organised  1902,  under  laws  of  Arizona,  witli  ca|>- 
Italiuibn  SL(MN),000,  shares  %fi  par;  unissued,  $100,(KKl  Land:^,  1^^  claiui.s, 
mn^  360  acres,  northwest  of  the  Coppifr  dance,  one-half  ujiiu  from  El  Paso 
A  8ouihwest4;m  Ry*,  in  the  Warren  district,  jshowing  a  lie^ivy  conglomerate 
fnpping  over  limestone,  ti|M>ned  by  a  2tMK  shaft.    Has  steam  power  and  54-h.  p, 

»lMAHt,  good  for  depth  of  LoOO'. 
BISBEE  COPPER  DEVELOPMENT  CO.  ARIZONA. 

Ofiice:  eare  of  Alfred  M.  Low,  TkHmit,  Mich,  frauds,  the  Union  group, 
u«a  35.4  aeres,  in  the  Warren  di?ttrirt,  Cochlsti  C^.,  Arizona,  held  under 
bond  imd  lease»  on  which  $4IMH>0  has  U-en  paid'  and  l2as>98!c>.9S  remains 
mipfttcl,  Stoi'kholdera  were  engaged  in  iitigallon  among  tliemselvL'6  at 
rJoirof  1904. 

BISBEE  GOLD  St  COPPER  MINING  CO.  ARIZONA. 

iHfice  and  mine:  care  of  M.  it.  Harlau,  Blsbee^  Cbeliise  Co.,  Ariz.  Lands 
ii^ljiiin  the  Mmkrn  mine. 

3ISEEE  MINING  CO.  ARIZONA. 

Di^cilved,   190L 

_  BISBEE  QW£En  DEVELOPING  CO.  ARIZONA. 

H         Office  and  mine:  rare  of  fl  1"\  Graham  A  Co,,  Biabee,  Cochise  Co.,  Ariz. 

^KOi^iiixed  April  20.  \9iKi,  undtT  laws  of  Arizona,with  capitalization  $1,(¥)0,000, 

HFlhilC*,  $5  par.     Lands,  27  cbtin^is.  lying  l^etvscen  the  IVirtuge  Lake  4*t  Bisliee 

and  Pittsburg  &  He<4a.     No  work  in  prt>gress.     Title  lo  lands  in  dispute, 

but  litigation  scMlt'd  in  company's  favor  in   HHM, 

BISBEE-QUINCY  COPPER  MINING  CO.  ARIZONA. 

Office:  care  of  Southwestern  Securities  Co,,  H.  W,  Hellman  Bldg,,  Los 

Angeles,    Cal.     Mine    ofliee,    Bisl>ee,    Cmhise    Co.,    Ariz,      Capi tali zjit ion 

^_  11,000^000,  shares  11  par.     Lands,  sundry  claims  in  the  Warren  district. 

K&ISBEE  ft  SUPERIOR  DEVELOPMENT  CO.  ARIZONA* 

^         Dissolved,    H)04,   with  all  debts  paid. 

WEST  COPPER  MINING  CO,  ARIZONA. 

Office:    Los  Angeles,  Cal.     Mine  office:  Bisbee,  C-oehise  Co.,  Ariz.     Or- 

Oct.  25,  1899,  under  laws  of  Arizona,  with  capitalization  |4 ,000,04X1, 

thans  il  par.     A,  S.  Rohbins,  president;  Fred.  L,  Ll wight,  superintendent; 
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Janiea  Smith,  furvman.  Lands,  about  440  acres,  in  the  extreme  wesUf^^H 
part  of  the  Warren  district^  opened  by  slmfts  of  650'  aud  75U',  *ith  ^^H 
eoiisiderabie  amount  of  developiiictit  work  showing  much  water  and  no  offg^  ^ 
Company  apparently  out  of  funds  and  property  eon^dered  too  far  ureii  o^^ 
the  Hisbee  niitie^  to  be  uf  inucli  protniije. 
KUPFERERZ  GEW£R£SCHAFT  BISMARCK.  GERKAFr. 

Office   and   iriiiie:  Hajiover,  Bniun.st'hweig,   Germany.     Organized  Nov. 
20,   189tJ.     Property  is  vurtous  iron  uivd  copper  mine*,  including  the  Mar- 
gi'tirothe  in  BruiiKwickf  tu\d  the  ti<jthbart  in  Prussia,  carn'ixig  tnalaclute  and 
othc^r  cupjx'^r  ores,  aiuj  iron  oru  in  hies  near  l^ulila,  Saxe- Weimar. 
BISMARCK-lfUGGET  GULCH  CONSOLIDATED  MINIIiG  CO.      MOIVTANA* 

Uffice:  Stock  Exchange  Hldg.,  Chicago,  111.  Mine  ofliee:  Bnmdou, 
Mfldiiwiii  Co.,  Mont.  I^uis  D.  McCall,  president.  Capitalization,  $5,000,000. 
Lands,  17  copper  cEaiiiii)  and  18  gold  clainiB,  in  3  groups,  the  copper  claims 
being  on  Stonii  Creek,  in  the  Ruby  Mountains.  Has  a  60-ton  concentrator 
and  I^O-ton  smelter.  tVm fines  attention  to  gold  mining,  but  copper  claims 
are  said  to  be  promising. 
BISOM  MO0HTAIN  MINIITG  CO.  MONTAHA. 

Mine  office:  ElliBton,  Deer  LiwJge  Co.,  Mont,     Orea  carry  gold,  ailv* 
copijer  and  le^d.     Hits  steam  fxivver. 
BITTER  MOimTAIH  MmiNG  CO. 

Started  iw  a  copper  mining  company,  but  found  no  copper.     Moribund. 
BITTER  ROOT  COPPER  MIWIIfG  CO*  MOHTAWA* 

Lost  itfj  lands  thrniigh  inahilil  y  to  meet  l»ond  payujcnts. 
BLACK  B0TTE  MINING  &  REDUCTION  CO.  ARIZONA. 

Oflice:  Phoeni.\,  Ariz.  Mine  (jffice:  CtJustle  Creek  Hot  Springs,  Yavapai 
Co.,  Ariz.  Idle.  Organized  under  la\v8  of  Arizona,  with  capitalization 
|75<j,000,  shares  $1  par;  unissued,  SKKJ.IM).  T.  CQiinvll,  pm^ident  and 
treasurer;  M.  Thompson,  secretary;  J.  C.  lJoL>bins,  general  manager.  Landa, 
5  claims,  area  U)2  acre.s,  held  l>y  hx'aliun,  in  the  Cattle  Creek  district,  26 
miles  from  Santa  16,  Prescott  &  Phoenix  II.  II.,  showing  fissure  veins  in 
shales,  3  veins  a\'eraging  S'  width  showing  cuprite,  azurite,  malaclute,  ehal* 
cocite  and  atacamite,  opened  by  a  220'  tunnel  and  170'  shaft.  Has  steam 
power  and  necessary  mine  buildings.  For  19U5  company  plans  sinking 
shaft  to  depth  of  70(J'  and  drift inj^  on  the  100'  level.  Development  as  yet 
b  within  the  leached  zone,  atacamite  behig  the  predominant  ore,  this  occurring 
in  a  pay-streak  of  12^  to  IS*  along  the  foot-wali  and  gi\ing  average  assays  c4^| 
34%   copper.  H 

BLACK  BAY  MINING  CO.  ONTARIO. 

Oihce:  Willmar,  Afimi.  G.  P.  Carwand,  president;  N.  B.  Carbon^  sec- 
retary. Organized  November  5,  1901,  under  laws  of  Arizona,  with  capitati- 
xaiion  il,000,(MJO.  Lands,  3  crown-granted  claims,  area  206  acres,  ako  13 
acres  mtBC^llaneous  lands,  all  heavily  timbered,  in  the  Thnnder  Bay  district 
of  Algoma,  Ontario.  Country  rock  is  trap,,  showing  7  amygdaloidal  cuprif- 
erous t*eds,  ciaimwi  by  company  to  average  2%  native  copper,  L25  o«. 
silver  and  12  gold  per  ton. 


BLACK  BESS^BLACK  DIAMOND.  235 

BUCK  BESS  MIlfB.  UTAH. 

Located  in  the  Big  Cottonwood  district  of  Utah.     Made  small  shipments 
of  copper  and  lead  orecr  during  1903. 
BUCKBIRD  COPPER  &  GOLD  lOnniG  CO.  IDAHO  &  UTAH. 

Office:  519  Dooly  Bldg.,  Salt  Lake  City,  Utah.  Mine  office:  Salmon, 
Lemhi  Co.,  Idaho,  and  l^^risco,  Beaver  Co.,  Utah.  J.  W.  Russell,  president ; 
D.  W.  Kimball,  secretary  and  treasurer;  Dr.  P.  A.  H.  Franklin,  manager; 
Geo.  S.  Fitzwater,  superintendent  in  Idaho;  Peter  M.  McCrea,  superintend- 
ent m  Utah.  Lands,  27  patented  claims  and  sundry  locations  in  Idaho, 
latter  having  steam  power  and  employing  15  to  20  men  and  having  made 
small  smelter  shipments  returning  17%  copper  and  $8  gold  per  ton.  Utah 
lands  are  42  patented  claims  and  61  claims  held  by  location,  total  area  about 
2,000  acres,  adjoining  the  Cactus  mine  of  the  Newhouse  company,  on  which 
a  large  shaft  has  been  started.  Company  planned  changing  its  name  to 
Beaver  Valley  Copper  Co.  Considerable  development  has  been  secured 
^  the  property  is  regarded  as  promising,  especially  the  Utah  holdings,  on 
which  nothing  but  the  compulsory  assessment  work  was  done  during  1904. 
BLACK  CAinrON  COPPER  CO.,  LTD.  ARIZONA. 

Office:  13  MiUs  Bldg.,  San  Francisco,  Cal.  Branch  office:  315  Fleming 
BUl,  Phoenix,  Ariz.  Mine  office:  Mayer,  Yavapai  Co.,  Ariz.  Dr.  O.  A. 
Liodstrom,  president;  Chas.  E.  Nathhorst,  vice-president  and  general  manager; 
K.  M.  Lundberg,  secretary  and' treasurer.  Oi*ganized  under  laws  of  Arizona, 
with  capitalization  $1,000,000,  shares  $5  par.  Lands,  5  claims,  area  100 
*<^  m  the  Black  Canyon  district,  showing  auriferous  and  argentiferous 
^^,  carbonate  and  sulphide  ores,  and  a  little  native  copper,  developed 
^y  a  200^  tunnel  and  several  shallow  shafts  and  open  cuts.  Property  regarded 
as  promising. 
BUCK  CHIEF  MmK  ARIZONA. 

Offic«  and  mine:  care  of  Timothy  Fell,  owner,  Dewey,  Yavapai  Co.,  Ariz. 
^  prospect  showing  a  limited  amount  of  development  work. 
BUCK  DIAMOND  1IININ6  &  DEVELOPMENT  CO.  WYOMING. 

Office:  care  of  Perry  F.  Powers,  Cadillac,  Mich. 
BUCK  COPPER  CO.  NEW  MEXICO. 

Mine  office:  Elizabethtown,  Colfax  Co.,  N.  M.    A  gold  producer  only. 
^CK  DIAMOND  COPPER  MINING  CO.  ARIZONA. 

Office:  W  John  St.,  New  York.  Mine  office:  Pearce,  Cochise  Co.,  Ariz. 
%uuzed  1808,  under  laws  of  West  Virginia,  with  capitalization  $2,000,000 
•^*rei  $5  par.  E.  D.  Kennedy,  president  and  general  manager;  Dr.  T.  M. 
^•hin,  secretary.  Lands,  35  claims,  area  about  500  acres,  6  miles  from 
^*aicc,  in  the  Cochise  mountains.  Ores  occur  as  contact  veins  between 
^^o^Mtone  and  porphyry,  with  parallel  dykes  of  sandstone  and  quartzite, 
^^  a  heavy  gossan  capping,  in  places  150^  wide.  Ores  are  almost  ex- 
^vely  sulphide,  being  mainly  chalcopyrite  and  bomite,  with  iron  and 
^ffiea  ffa^gae,  estimated  to  average  better  than  6%  copper,  10  oz.  silver  and 
^1.40 gold  per  ton,  with  about  38%  of  silica.  Property  was  opened  originally 
^  lilTer.    Development  is  by  4  tunneb,  lowest  GOO'  below  crest  of  the  hill^ 
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tunnels  being  connected  by  winzes.     Mine  is  connected  with  6melt«r^ 
134  mile  Lcschen  aerial  tramway  liavinR  a  drop  of  SlMy,  with  6(Kl  t<in«  d 
cafjacity.     Has  a  pumping  plant  with  4*  pipeline  installed  at  Peaire, 
having  ciipacity  to  raise  100,000  gallons  daily  against  a  head  of  804' 
miles,  with  a  350,000-gsllon  storage  reserv^iir  at  the  mine.     Pmperty  h 
good  steam  equipment,  including  two  air-compreeisors  with  15-driU  cupm 
petroleum  being  used  fur  fuel.     Miscellaneous  improvements  include  1 
rofjiu  hotel,  store»  sciioolhouse  and  a  considerable  number  of  dwelliu 
200-t«n  smelter,  btiilt    1902,  luis  a  44x120"  .Vllis-t'halmers  rectangular  i 
jacket  blaat  funiace,  u  38*  auxiliarj^  c\jpola  and  a  24x36'  ciitMilar 
and  made  a  matte  carrying  about  55%  copper,  and  150  oz.  in  300  o«.  1 
per  ton,  with  .small  guUl  vnlucs.     Ores  arc  self-fluxing,  and  easily  atod 
and  furnace  is  rl«imtHl  to  have  shown  slag  losses  of  only  0,3%  copper,    m 
puny  apparently  bankrupt  and  mine  and  smelt-er  idle.  " 

BLACK  DIAMOND  TUICNEL  CO.  BRITISH  COLtTMi 

Oilice:  (k)4  Land  Title  Bldg,,  Philadelphia,  Pa.  MaxweU  Sirven^ 
president;  Henry  M.  Stevenson,  aecretarj\  Lands  are  in  the  Ainflwc 
district  of  British  CVdnmiiia,  and  company  has  been  driv^ing  a  continUAt 
of  the  Highlander  tumid,  having  a  t(»(id  length  of  about  3,tX)f»',  whirh 
cut  3  veins  of  4'  to  13',  giving  fair  assays  in  silver^  lead^  copp>er  and  g< 
Officers  are  men  of  good  standing,  but  the  company*8  advertising  ai 
preposterous  claims  regarding  future  earnings  and  immediate  dividia 
Only  the  ex<  ellcut  local  standing  of  the  ijlTicers  of  the  cotupany  standi 
the  way  gf  dciiounriiig  thi.i  concern  as  a  stock-jobbing  swindle. 
BLACKFOOT  COPPER  CO.  MOHTAl 

SuccRcdiHl,    llMHj   by    Imperial    Montana  Copper  Mining,    Smelting 
Wiiti^p  Power  Co. 
BLACKFOOT  MmiNG  A  MILLIHG  CO.  WYOMIl 

Proijprty  suptJOKcd  tu  Iw  in  the  vic*inity  of  Rattle^  Carbon  Co.,  W 
H.  M.  Sbiehls,  superintendent  J  at  last  accounts. 
BLACK  FOREST  GROUP.  ITEVAl 

Mine  niTuv:  \\Y41s,  Elko  Co.,  Nev.  CM.  8pence,  owner  and  tniuiaj 
Ores  carr>^  copper,  gold,  silver  and  lead.  Haa  water  power  and  a  ■ 
smelter.  " 

BLACK  HILLS  COPPER  CO.,  LTD.  ARIZOl 

Office:  510  Gmnt  lildg.,  Lns  Angeles,  Cal.  Mine  office:  Jenjme,  YaiJ 
Co.,  Ariz.  Idle.  R.  A.  Thomas,  president ;  J,  R,  Thomas,  secnctafjl 
trea^surcr;  Ed.  Beven,  superintendent.  Organized  July^  1899,  under  laul 
Arizona,  with  capitalization  $3,tHRI,(>tKt  shares  $1  par.  Lands,  9  dail 
area  160  acres,  in  the  Venle  district,  opened  Ijy  a  352'  vertical  main  shaft,  m 
212'  incline  shaft,  with  timnek  of  225',  391'.  363'  and  l,tX12'.  Has  m 
power,  air  comprexsijr  and  necessary  mine  buildings.  Property  idle,  I 
company  is  out  of  deliU  and  intends  remaining  so.  Lands  are  locaU 
twef?n  the  l-nited  Verde  and  Equator^  and  arc  regarded  as  promi&iiTip. 
BLACK  HILLS  COPPER  CO.  SOUTH  DA 

Uilt'c:  Ikiitnn  Ilarhor,  Jtich,    U\m  pffwe-  li^hhrd^  P^'imiugla 
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S.  D.  Emi^oys  12  men.  Organized  June  2,  1900^  under  laws  of  South 
Dakota,  with  capitalization  $2,000,000,  diares  $1  par.  John  E.  Barnes, 
president;  Geo.  M.  Thresher,  secretary;  John  Robinson,  treasurer;  John  B. 
Taylor,  superintendent.  Lands,  27  claims,  area  510  acres,  in  the  Horn- 
blend  district,  showing  fissure  veins  in  slate  with  heavy  gossan  capping, 
carrying  carbonate  and  oxide  ores.  The  ore  body  under  development  is 
said  by  company  to  average  20'  T^idth,  and  to  be  more  than  a  mile  in  length, 
opened  by  incline  shafts  of  800',  40'  and  75',  with  crosscut  tunnels  of  65' 
and  SOC,  giving  a  total  of  about  1,200'  of  underground  openings.  Ores 
cany  average  values  of  1.5  to  3%  copper,  and  a  carload  shipment  of  car- 
bonate ore  gave  smelter  returns  of  16.31%  copper.  The  ore  also  contains 
small  values  in  gold,  silver  and  nickel.  Has  steam  power  >nth  60-h.  p. 
boist,  good  for  1,500',  and  4  power  drills.  Company  plans  sinking  to  find 
sulphide  ores  at  depth.  Company  is  considered  to  have  an  honest  mamCge- 
ment 
BUCK  HILLS  *  DULUTH  COPPER  WNING  CO.  SOUTH  DAKOTA. 

Mine  office:  Custer,  Pennington  Co.,  S.  D.  Capitalization,  $3,000,000, 
^bapBs  SI  par.  F.  A.  Towner,  president;  M.  J.  Bailey,  secretary-;  W.  F. 
Hanley,  treasurer;  W.  A.  Nelson,  superintendent.  Lands,  340  acres,  8 
nules  northwest  of  Custer,  adjoining  the  Central  Black  Hills  Copper  Co., 
showing  promising  outcrops  of  argentiferous  and  auriferous  copper  ores, 
wbich  have  given  assays  up  to  20%  copper.  Has  water  power,  and  is  de- 
velopiiilg  by  means  of  two  shafts. 
BUCK  HHXS  GOLD  *  COPPER  IflHING  CO.  ARIZONA. 

Office:  care  of  R.  H.  Burmister,  general  manager,  Prescott,  Yavapai 
Co.,  Arizona.     Property  presumably  in  Black  Hills  of  Yavapai  county. 
BUCK  MARIA  *  SILVER  BELLE  KINES.  IDAHO. 

Mine  office:  Mineral,  Washington  Co.,  Idaho.     A.  J.  Crook,  superintend- 
^  at  last  accounts.     Mine  opened  by  tunnel  and  shaft.     Ores  carry  copper 
•nd  silver.     Has  steam  power  and  a  20-ton  smelter. 
BUCK  MOUNTAIN  MINING  CO.  MEXICO. 

Office:  1018  Tribune  Bldg.,  Chicago,  IlLs.  Mine  office:  Magdalena, 
^m,  Mexico.  Organized  1904,  with  capitalization  $2,000,000,  shares 
tepar,  paid  in,  $1.  Is  a  reorganization  of  the  Nogales  Copper  Co.,  share- 
)>okief8  of  the  Nogales  being  given  one  share  of  the  Black  Mountain  for  two 
■^^wes  of  Nogales.  Wm.  Z.  Stuart,  president  and  treasurer;  F.  S.  Sensen- 
^*ainer,  secretary. 

Lands  include  sundry  copper  claims  in  the  Patiigonia  and  Pajorita 
^fctncte  of  Santa  Cruz  Co.,  Ariz.,  described  in  Vol.  IV,  but  which  will  be 
•Bowed  to  remain  idle  for  the  present,  also  the  Cerro  Prieto  gold  mines, 
88  miles  from  Magdalena,  and  connected  therewith  by  a  good  wagon  road. 
^panjr's  lands  carry  about  11,000'  of  the  Cerro  Prieto  vein,  which  is  3 
■fltt  long  and  runs  20'  to  100'  in  width.  Ore  body  is  low-parade  gold-bearing 
Pwphyritic  quartz,  from  which  the  old  mill  on  the  property  is  said  to  have  se- 
•^H«d  returns  of  about  $7  per  ton.  Mine  is  opened  by  tunnels,  permitting 
^p  extraction.    Company  plans  erecting  a  120-stamp  mill,  eventually  to 
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(if  inen>ased  to  480  stamps,  iklso  a  cyanide  plant  for  treating  the  vatual 
lailingy  previously  loet.  It  is  planned  tt>  transiiiit  |K>wer  electrically  fr 
Miigdalena  to  the  luLnes,  equipping  the  power  plant  at  Magdalena  vvitii  tri 
expansion  engines,,  the  location  of  the  plant  at  that  point,  on  the  railro« 
iriiiunng  a  regular  and  economical  supply  of  fueh  Property  ia  one  of  exc 
tioiial  pnjriiiiic  and  niaiia^einent  Is  excellent, 
BLACK  PEAK  GOLD  &  COPPER  MINIUG  CO,  HEW  MEXI1 

Lands,  6  claims,  with  about  2,U)i>'  of  development  work,  said  to  sli 
ahout  T\,um  tons  of  sliipping  ori%  in  i^ierra  county.  New  Mexico. 
BLACK  PRINCE  COPPER  CO,  ARIZOl 

( Hfice :  care  of  Chas,  F.  Potter  tt  Co.,  Minneapolis,  Minn,     Lettere  returi 
uncluimeil   from   former  mine  offite,    Peane,   Cochise  Co.,   Ariz,     Lands, 
claims,  aiva  1  JO  acrcis. 
BLACK  ROCK  GOLD  &  COPPER  MINING  CO.  ARIZOll 

Office:  1133  Stock  Extltange  BM|:^,,  Cliicago.  Organ ix«^  imder  la 
of  Arizona,  with  capi!ali/.atkin  $l,CKMJ,(HXl,  tihares  %\  par.  Wm.  D.  Pom 
president;  FrtMJerick  S.  BretMi,  secretary  and  treiLsurer;  M.  W.  Brten,  fist 
iiianager.  IjindH,  20  chiinis,  an»a  400  acres,  in  2  groups,  in  Yavapai  O 
Ariz.,  one  of  these  claimi^  lying  about  four  miles  from  the  United  Verde  m 
the  other  lying  aljout  20  miles  south  of  the  L^nited  Verde,  i^pf^er  group 
op<*ucd  by  a  I5<i'  1  wo-compartmciit  «liaft,  sziitl  to  show  a  vein  of  4'  to 
with  I v;  lower  gn>tip  has  shafts  of  GO'  and  75',  Assays  of  ore  are  said  to  n 
fr<im  $15  to  $SU  jHT  ton.  <_*jrK'crH  are  men  of  good  standing,  but  campan^ 
pros|M-rtu.s  rnntaiiis  a  number  of  misleading  slaiements. 
BLACK  ROCK  MINE.  MONTAH 

<  >tfice  and  mine:  care  fif  Hon.  W.  A.  Clark,  Btrtte,  Silver  Bow  C^».^  Mot 
Was  f n rm p rl y  an  i i n | jo rt a n I  silver  p rotl u cer,  a n d  is  1  itn ug  reo pentx]  for  fop'^e 
BLACK  ROCK  MINING  CO.  ARIZOKi 

Mine  ofhce:  Uickenhurg,  Maricopa  Co.,  Ariz.  Lands,  9  claims,  are 
LSO  arres,  in  the  I4rad.shaw  Mountains,  17  miles  from  rail  connection  • 
Wickcnl)urjx,  C*ountry  nn'ks  are  granite  and  syenite,  showing  4  fiasur 
veins,  aveniging  alH>ut  3(J*  width,  carryijig  copper*  lead,  gold  and  silvc 
vitli  (piart/  gangue,  and  abo  showing  porphjTiiic  dykes  carrying  lo* 
gmde  ores.  Dcvelopmejit  is  by  .wveral  shallow  shafts  and  short  lutmeln 
Has  giisoline  powcr^  and  was  tlcveloping  with  a  small  force  at  laat  jicooijut* 
BLACK  TIGER  COPPER  MINING  CO.  WYOMIUG 

Mine  office:  Encampment,  Carho!i  C^.,  Wyo.  Capit/dbsation  $1,000,000 
fehares  $1  par*  Feimimore  (*liatterlon,  president ;  Bernard  McCaffrey,  (sette 
fury.  Lands,  about  103  aereii>  t>l!icere«  arc*  men  of  excellent  sUiadifj^ 
hut  the  eastern  pnimotcrs  were  little  hampered  by  the  truth  in  scUinji^  st<iti 
BLACK  TIGER  MINE.  COLORADO 

Mine  oHiie:  Hed  ClilT,  tjigle  Co.,  Co!o.  J.  F.  Fleming,  superintciicW 
Has  ores  carrying  gold,  silver  and  copper,  opened  l*v  tunnel.  i 

BLACK  WARRIOR  COPPER  COMPANY,  ALMAGAMATED.  ARIZ05A 

iMiv^\  1420  t:hestnut  St.,  Philadelphia,  Pa.  xMine  office:  Black  W&nioJ 
Gila  Co,,   Ariz.     Ernest   L,   Tustin,   secretary.     Capitalization,   $2,5OO^00( 
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shares  110  par,  Ijinds,  1,500  acres,  in  3  icroupfi,  the  GoW  Cult  h,  Diflmond 
H.  and  Monlgtmier>%  latter  iiirluditifi  the  Motitiiim  and  DjulL-vilJe  riiinea, 
iidjoimiig  claims  opfn<?d  by  tutineLH  of  1,000'  and  \;2iW^  with  aliout  3,fXK^K 
mi  undeignjund  openings  showing  a  vein  of  20'  to  00'  widths  I'urrj^ing  siiiriaus 
eras  Bflmying  up  to  6%  copper  Has  tk  slpiiiii  plant,  [lurning  fx'tnileiiin. 
Rwhietiim  plant  inchjdea  a  50-lon  niatting  fyrnace,  100-ton  roiirpntnitor 
HT»d  3tXMon  leaching  pbnt^  latter  knving  six  5(Mon  square  tanks,  each 
\H\\'^'  and  5'  in  d^ptli,  tn  a  Imildin^  tVJxK^O'.  Tanks  are  heated  by  *«teani 
roils,  farilitMtng  ttie  lixiviation  nl  vap\wr  values.  Cnii'hixl  ore  is  delivered 
to  tjiiik^  from  t\  railroad  tnw-k  nnniiitg  above,  wliich  in  to  be  repiared  by  a 
l*elt  rniiveyi>r.  While  thin  prfipt*rty  has  large  ore  bodies,  and  \\^i»  exptnided 
about  $50(>,fX»fl  in  development,  it  never  becatue  a  steady  prfjdtieer  and 
pmperty  ia  idle,  with  a  I.tO/KKI  suit  |»enditTg  again^it  fonner  president,  .Tamcn 
A.  Heming.  Pnnierty  \\i\s  lK*cn  niii^managed,  and  its  arlUMl  vahie,  or  lack 
of  it,  run  he  determined  only  by  the  test  of  operation  under  a  eonipctent 
management. 
BLACK  WARRIOR  GROUP.  BRITISH  COLUMBIA. 

Letter  returned  unrlainied  fnini  former  mine  office,  Albc  rni,  Vancouver 
liland,  B.  C,    Owned  by  A.  \Vat.son,  el  ab     Slightly  develop«Hl  by  ttianel 
And  operi-ciil«r.     Has  ^eeurcfi  ajvsa>^  of  15%  copper,  $3  silver  attd  %2  to  112 
Ifnld  per  ton. 
BLAirCHE  COPPER  MIlflUG  CO.  WYOMING. 

Office:  432  Oniaha  National   Bank  Bldg»^  Omaha,  Neb.     Mine  office: 

iEtK^mpment,  Carbon  Co,,  Wyo.  H.  E.  Owen,  president;  Jas.  H.  Kyiier, 
iecretary;  Arthur  H.  Crow,  general  manager.  Organized  April  2,  1902, 
tinder  L^v%f5  of  Wyoming,  witli  capitalization  51,0<K),(MXJ,  sliare^  II  par, 
Lftnds,  5  claims,  near  the  New  Rambler,  on  wliieh  a  ^hglit  ii mount  of  de- 
irdopm^nt  work  shows  two  ^ein8,  one  of  vvhicli,  3'  io  5'  wide,  shows  auri- 
femtifl  oxide,  carbonat-e  and  sulphide  ores.  Has  steam  iM>wer  and  em* 
ploys  alwiiit  10  men,  ManagemcDt  is  well  regarded. 
BLAHCHE  MINE.  NEW  MEXICO. 

Office  and  mine:  Organ  Donna  Ana  Co.,  N,  M.  Owned  by  W.  H. 
Mai'kay,  Jr. 

BLAND  MINE.  ARIZONA. 

Mine  office:  Patagonia,  8anta  Cruz  Co.,  Ariz.  Powers,  Clark  k  Heck, 
wrnere*  Was  driving  a  tunnel  to  develop  ones  carrying  copjier,  silver  ami 
Uftld,   at    Ia>t   accounts,      I'rcsuni:ibly   idle. 

ILAYNEY  MINING  A  SMELTING  CO.  AUSTRALIA, 

Mine  office:  Blayney,  N.  S.  W.,  Australia.     8.  Remfry,  manager.     Cap- 
ion,  £100,(XM),     Landi^,  60  freehold  claims,  including  the  mine  vari- 
known  as  the  Blayney,  Great  Blayney  and  Annandale,  reopened  in 
hy  the  present  owners.     Has  a  -10'  vein,  carri^ing  ehalcopyrilc,  dissem* 
inaicd  in  andesite»  ojwued  by  a  WiY  shaft.     \h\s  ^tearn  fM>vver  and  a  5<Kton 
tniritrr  with  2  water-jacket   fi»rna<es.     Produced    118  long  tons  of  copper 
ffWB  I^.QGO  tona  of  ore  smelted  in  liKIl, 
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BLEDSOE  GOLD  MINING  &  LEACHING  CO.  COLORADO. 

Mine  office :  Kokomo,  Summit  Co.,  Colo.    Heniy  Pomeroy,  superintend- 
ent.    Ores  carry  gold,  silver,  lead  and  copper. 
BLINMAN  COPPER  MINING  CO.  AUSTRALIA. 

Office:  107,  Queen  St.,  Melbourne,  Victoria,  Australia.  J.  M.  Higgins, 
manager.  Operates  the  Blinman  mine,  in  the  Flinders  range,  South  Australia, 
272  miles  north  of  Adelaide.  Mine  opened  1862,  reopened  circa  1899.  Lands, 
040  acres.  Deepest  shaft,  450'.  Ore  averages  8%  copper,  as  mined,  and  is 
concentrated  to  23%  for  shipment  to  smelter,  hand-picked  ores  ranging  30% 
to  40%.  District  is  arid,  causing  much  trouble  from  inadequate  water 
supply.  Employs  about  75  men.  Annual  capacity,  about  1,250,000  Ibe. 
refined  copper. 
BLUE  ACRE  COPPER  CO.  UTAH. 

Office:  409  l>ooly  Blk.,  Salt  Lake  City,  UUh.  Mine  office:  Bluearre, 
Beaver  Co.,  Utah.  Employs  about  10  men.  Capitalization,  $600,000, 
shares  $1  par.  Henry  M.  Crowther,  president  and  general  manager;  Wallace 
W.  Wait,  vice-president,  secretary  and  treasurer.  Lands,  17  claims,  area 
320  acres,  in  the  Beaver  Lake  district,  showing  5  contact  and  fissure  veins, 
of  which  three  of  good  average  width  are  being  developed,  these  carrying 
estimated  values  of  G%  copper,  5  oz.  silver  and  $4  gold  per  ton  from  oxide, 
carbonate  and  sulphide  ores,  opened  by  4  shallow  shafts.  Property  r^gardecL 
as  promising,  though  but  slightly  developed,  and  company  has  secured  gooc^ 
results  for  modest  expenditures  made. 
BLUE  BELL  COPPER  MINING  CO. 

Office :  36  Swiss  St.,  Cleveland,  Ohio.     No  replies  to  repeated  requests  for 
information  and  apparently  moribund. 
BLUEBELL  MINE.  ARIZORA 

Mine  office:  Johnson,  Cochise  Co.,  Ariz.     Weir  &  Mitchell,  ow^ners;  T.  K. 
Mitchell,  superintendent.     A  prospect  with  a  limited  amount  of  devdopment 
work. 
BLUE  BELL  MINING  CO.  CAUFORHIA. 

Office:  care  of  J.  J.  Sullivan,  Quincy,  Cal.     Lands,  near  Hosslekuss'i^ 
Plumas  county,  California. 
BLUE  BIRD  COPPER-GOLD  MINING  CO.  IJTAE 

Office:  care  of  M.  J.  True,  secretary  and  general  manager,  Salt  Lake  City, 
Utah.     Mine  office:  Milford,  Beaver  Co.,  Utah.     Lands  are  near  the  Hickory 
group  of  tlie  Majestic  company.     Main  shaft,  275'.     Property  thought  to  be 
valuable,  but  company  in  financial  straits. 
BLUE  BIRD  MINING  &  SMELTING  CO.  WASHIHOTOH. 

Mine  office:  Darrington,  Snohomish  Co.,  Wash.     Was  driving  a  tunnA 
with  Thos.  Parks,  superintendent,  at  last  accounts. 
BLUE  CREEK  COPPER  MINING  CO.  WASHIHGlOll 

liCtt^r  returned  unclaimed  from  former  office,  Spokane,  Wash. 
BLUE  GROUSE  CLAIMS.  BRITISH  COLUMBIA. 

Lands  adjoining  the  Yreka  on  the  southeast. 
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BLUB  VOLL  COPPER  MINES.  MAmE. 

At  Blue  HiU,  Me.     An  unsucceasful  property.     Idle  many  years. 
BUJE  JACKET  CONSOLIDATED  COPPER  CO.  IDAHO. 

Office:  20  Broad  St.,  New  York.     Mine  office:  Decorah,  Washington  Co., 
Idaho.    Property  under  $250,000  bond  to  Col.  Geo.  W.  E.  Dorsey. 
BLUE  JACKET  MINE.  IDAHO. 

Mine  office:  care  of  Frank  E.  Johnesse,  operator  under  bond  and  lease, 
Gnogeville,  Idaho  Co.,  Idaho.  Lands,  4  unpatented  claims,  area  75  acres, 
showing  2  contact  veins  of  great  width,  assaying  4%  copper,  7  oz.  silver  and 
14 pAA  per  ton.  Ores  are  oxides  near  surface  and  sulphides  at  depth.  Shafts, 
100'  to  SCO'  deep,  with  1,000^  of  undei^ground  openings.  Has  gasoline  power. 
BUJE  JACKET  MINES.  IDAHO. 

OflBce  and  mine:  Decorah,  Washington  Co.,  Idaho.  Col.  Geo.  W.  E. 
Doreey,  manager;  John  C.  Rogers,  superintendent.  Property,  held  under 
1250,000  bond  and  lease  from  Blue  Jacket  Consolidated  Copper  Co.,  is  295 
MRS,  opened  by  250^  shaft,  which  is  said  to  have  produced  $200,000  in  cop- 
pw,  carioad  shipments  having  given  smelter  returns  of  47%  copper. 
BLUE  JAY  MINE.  CALIFORNIA. 

Letter  returned  imclaimed  from  Redding,  Shasta  Co.,  Cal.     Property  is 
4  miles  north  of  Redding  and  3  miles  from  Keswick,  showing  sulphide  ores  and 
a  little  native  copper,  in  a  300^  vein  traceable  1,000^  and  opened  by  a  shallow 
Jhaft. 
BlUE  JAY  MINE.  NEVADA. 

Mine  office :  Yerington,  L^on  Co.,  Nev.    A.  Pugh,  superintendent.    Open- 
^  by  8haf t  and  tunnel.     Has  steam  power. 
BLUE  JAY  GROUP.  UTAH. 

Office:  care  of  John  Skewes,  owner,  Salt  Lake  City,  Utali.     Lands  are  in 
^^ty  of  Moab,  Grand  Co.,  Utah.    Main  shaft,  about  lOO',  shows  ore 
•aaying  up  to  25%  copper. 
BLUE  JAY  MINING  CO.  CALIFORNIA. 

Mine  office:  Letcher,  Fresno  Co.,  Cal.    N.  Phillips,  superintendent,  at 
^  accounts. 
BLUE  LAKE  GOLD  ft  COPPER  MINING,  WASHINGTON. 

SMELTING  ft  POWER  CO. 

Office:  302  Wisconsin  St.,  Milwaukee,  Wis.     Mine  office:  Conconully, 
^^i^anopin  Co.,  Wash.    C.  T.  McEiroy,  secretary  and  general  manager.     Has 
^  ^'ttns,  of  1'  to  3'  width,  giving  assays  of  3%  to  49%  copper  and  $3  to  $11 
^oM  per  ton. 
KUrs  LEDGE  COPPER  CO. 

Office:  Prescott,  Arizona.  Organized  1904,  with  capitalization  $4,000,000. 
^UJE  LEDGE  COPPER  CO.  OREGON. 

Letter  returned  unclaimed  from  former  mine  office,  Applegate,  Jack- 
al Co.,  Ore.     Ores  carry  copper,  gold  and  silver.     Has  steam  power. 
%UE  LEDGE  MINE.  CALIFORNU. 

Office:  care  of  B.  C.  Kingsbery,  Spokane,  Wash.  Lands,  13  claims,  area 
^  acres,  at  the  head  of  Joe  Creek,  Siskiyou  county,  California,  about  4 


R€|MMted  9okl,  1901,  to  Gipi. 


COl  WOKWm  CAJtOLDU. 

Mini  ^WRm:  OftpCndk,  Adm  Co.,  X.  C. 

m  Mid  l<»  dbow  a  12*  fiHOR  voi 

mrnrovc  utnz. 

i.  a.  ri.^  iA  M^r,  for  H25,nfif>, 

JILUE  WIHO  COFFEE  CO.  KORTH  CAROLIHA. 

Hii«-^-4-i'd«d  hy  Bci«t4>n  &  CftPotlna  Copper  Mimug  Co. 

HIVE  wrivu  Miiri.  north  Carolina. 

Minf*  titiu't':  Hukrr  Ciiy^  OranvUJe  Co,,  X.  C,  Property  was  fonnely 
tinliJ  \fy  fJi't  Jlliio  Wiriff  (Vipprr  0».,  and  later  hy  the  Boston  <k  C-arolitui  Copper 
MbihiiC  (>».  Swvr  niii"«'#'»0<ful,  uwing  to  liad  maiiiigenicnt.  Has  aev^mi 
iliartHf  of  MKK  to  rU7'  dfjHh,  witfi  'I  level*  opened  on  main  stiaft,  these  sliow- 
irijt  i^^titnulve  hiMlitvi  of  diwiftniinaied  honiite,  with  gangue  of  qiiarls  aiM 
f  »i(rlti^  N*j  Mii|iiri|7  IifM  \)vv\i  duik*"  InAnw  llic  t'^Y  IfveL  Idle. 
GKWERKSCHAKT  ROOHRTHALER  ERZBERGWERKE.  GERMANY. 

MiiMi  ofIli'<^ ;  KMj>frrtirr»(,  ScUIo^kmi,  GiTinaiiy,     Dr.  Kossmnn,  nianai^er, 
t  )iWi*'i(ihh1  Jnnfs  ItH).?.     IVjLltJrtioii,  I'tMJi;,  was  80  metric  tons  refined  *"»»pper. 

hJHpluVM    'II     lllVH. 

hour  AIL  MtWKS  CO.  ARIZONA- 

xmU'v     Miii(.nMi|n4iH,   Mhin.     Mhie  oflleo:  GInbe,  Gila  Co.,   Ariz.     F.   D, 
AdudH,  pin[*rHhlinitlt'nt,  t\\   lant  ari'minU.     Lhih1«,  -t)  Hnims,  inchiding  the 
tM\h^  Wiiii*l*»r  tf^'hJ   nilht>  und  thu    llomiti*  ffronp  carrying   prold,  mlver  and 
copfH^r      Hii"  Mruhi  j^twi^r  and   t  !«t4in4i  tuill»  employing  15  to  2(>  nioti. 
liaCCHKOIANO  MINE.  ITALY* 

i^pi'ialiHl  Ivv  Nh  i«'!o  AiuMtiMiJi  dvllr  MinitTt*  ili  Monteealini, 
KdnUlUCIlK  UUriKKVKRWAiTUIfG  BODENMAIS.  GERMANY. 

Mln«^  iithi'i'    lUnhMnuiiU,  )U\;in:i,  (u*rniany.     t»rea  are  inm  and  eoppcr 
|^yHl#*,  vkUii  piinlmt"*  ikm^  Mu«*  viiriol  niut  f-^>ppt*ni£i.     Employs  80  men. 
MttOfttOVSKI  MtltRS.  RUSSIA. 

i^lttt*i*    rart«  Iff  llamn  K    M    KeKIl  Vuu  Tuvie^tisUuric.  rcm\,  Kui<^ia. 
||U«»  tdlli'i^     tli^«»K«Yiik^    iVnm   Ka?^.     IV^{i^^rty  iiH*luik«  3  mines  and 
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is  one  of  the  largest  copper  producers  of  the  empire.  Ores  occur  generally 
in  contact  veins  between  limestone  and  intrusive  igneous  rocks,  and  include 
oxides,  carbonate,  chryscolla,  etc.,  in  the  surface  zone,  with  chalcopyrite 
and  bomite  in  the  zone  of  secondary  enrichment,  and  chalcopyrite  in  as- 
sociation with  iron  pyrites  and  magnetite,  with  calcareous  and  quartz  gangue, 
&t  depth.  Has  a  smelter  at  Bogoslovsk,  near  the  mines,  and  produces  blister 
copper.  Latest  reported  production  was  2,634,767  lbs.  refined  copper  in  1899. 
BOHEMIAll  RANGE  COPPER  CO.  MICHIGAN. 

OflSee:  care  of  Mat  hew  Van  Orden,  treasurer;  Houghton,  Mich.;  Thomas 
0.  Bennetts,  superintendent.  Is  a  syndicate,  formed  to  explore  a  tract  of 
960  acres  lying  about  3}^  fniles  east  of  the  Mistwabik.  Surface  trenching 
sHowed  several  amygdaloid  beds,  upon  one  of  which  a  shaft  was  started  late 
in  1901.  Employs  about  20  men  and  lias  good  copper  at  bottom  oi  a  W 
shaft. 

BOLAioS  MINING  CO.  MEXICO. 

Office:  St.  Louis,  Mo.     Mine  office,  Bolanos,  Jalisco,  Mex.     W.  C.  Stith, 

^  president,  C.  W.  Simmons,  treasurer;  Juan  B.  Izabel,  general  manager. 
Company  succeeds  the  bankrupt  Bolanos  Mining  &  Milling  Co.     Property 

^     formerly  was  worked  by  an  English  company.     Present  owners  plan  erection 

i     of  a  150-ton  mill. 

I     COXPAGNIE  DU  BOLEO.  MEXICO. 

Offices:  56,  Rue  de  Provence,  Paris,  France.  American  office:  614 
Sunome  St.,  San  {"rancisco,  Cal.  Mine  office:  Santa  Rosalia,  Baja  Cali- 
fornia, Mex.  Employs  1,600  men.  E.  Puerari,  chairman;  P.  Miribaud, 
•dminstrateur-delegue;  Ch.  LaForgue,  director-general;  M.  Demarest, 
*fpetary;  W.  W.  Rose,  general  mine  superintendent.  Organized  1885, 
snider  laws  of  France,  with  capitalization  12,000,000  francs;  debentures, 
^|782,000  francs,  in  bonds  of  500f.,  bearing  4.5%  interest.  Profits  of 
^^inpany  in  1902  were  1,750,961.08  francs,  an  increase  of  544,705.48  francs 
over  1901  and  for  1903  were  5,829,449  francs,  from  which  a  dividend  of 
2,500,000  francs  was  paid.  Dividends  for  1901  and  1902  were  62  francs  50 
^times  for  each  year.  Company  is  supposed  to  be  controlled  by  the  French 
^^ase  of  Rothschild.  Enjoys,  for  a  period  of  20  years,  ending  Dec.  17,  1912, 
^i^ptbn  from  all  federal  and  local  taxes  except  stamp  taxes ;  exemption  of 
'^^^ployes  from  military  and  civil  service,  and  exemption  from  customs, 
^teies  and  local  dues,  and  for  a  term  of  50  years,  expiring  1942,  is  exempt 
*'^  export  duties  on  copper  produced  and  import  duties  on  fuel  consumed, 
^addition  to  its  own  mines  the  Compagnie  du  Boleo  owns  a  considerable 
'  ^^rtion  of  the  stock  issue  of  the  Compagnie  D'lnguaran. 

■'       Mineral  lands  are  11  groups,  including  3  principal  groups  of  mines  known 

the  Soledad,  Providencia  and  I\irgatorio,  also  a  promising  new  mine, 

hm  as  La  Bricas,  and  11,920  hectareas  of  grazing  lands,  south  of  the 

168.     The  ore  occura  in  a  formation  of  Tertiary  conglomerates,  sand- 

nes  and  tufas,  traversed  at  certain  points  by  trachyte,  tlie  cupriferous 

Ptas  overlying  conglomerates  of  eruptive  rock  pebbles,  and  being  surmounted 

^  aigillaceous  tufas,  all  traversed  by  fissures.    The  ores  are  of  great  variety, 
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iDLludizig  cuprtte,  melikooiute,  azurit^,  malaehite,  credDerite,  clirysocolla, 
Ataramiie,  eovellite  and  chaleocite.  There  are  three  cupriferous  beda,  of 
witich  ibe  upper  averages  about  3'  in  thicluiesa,  the  middle  2*  to3\  and  the 
bottom  bed  2'  to  Ky.  The  middle  bed  carries  oxide  and  carbonate  ores  in 
coLitic  co&cretiotifl,  known  locally  as  boieos,  hence  the  name  of  the  mine. 
The  loweet  bed  is  partly  below  the  water  line  and  carries  sulphide  ores^ 
as  well  as  oxides  and  caHtofiates,  The  ore  is  diitseniiiiated  through  the 
tufas  in  thio,  irregular  veins  with  clay  gouge,  and  lias  a  marked  concentia- 
tion  toward  the  bottom  of  ejich  bed,  where  the  ore  forms  compact  laycm 
of  G*  to  12*»  The  nmin  workings  are  15  metres  to  2U0  metres  above  a 
level,  the  mine  being  opened  by  numerous  tunnels,  and  by  7  shafts  of  th«  ^ 
foJlowing  depths:  Sombrero,  98  metres;  Carmen,  53m,;  Purgatorto,  55m.;' 
Central,  I54jm.;  Amelia,  iSrn. ;  Santa  Ritii,  Hfim. ;  San  Juan,  80ni.  The 
mine  is  extensively  dtn sloped,  having  abtiut  125j(J*X)  rnelres  of  underground 
openings  in  service. 

T!ie   mine  has  complete  steam   and   electric   plants,   generating  about 
2,000-h,  p,  fmm  steam  engines,  of  which  l,*500-lu  p.  ia  transformed  by  three- 
phase  dynamos  for  distribution  to  the  various  mines,  and  for  the  electric 
locomotives  used.     Owing  to  the  peculiar  nature  of  tbe  mine  all  drilling  ia  ^ 
doTic  l»y  hand,  and  th«?  rirlmass  of  the  ore  is  such  that  no  mechanical  coueeti-  i 
tmtion  ia  altemptcHl,   liand-sorting  hehig  deemed  sulTicient.     The  smelting 
plant  was  rebuilt  in  llKIl  and  has  eight  150-toii  \\ater- jacket  furnaces^     Tlie 
ore  is  amelletl  to  a  malte  of  5H%  to  (y^%  tenor,  and  about  one-third  of  the 
matte  is  rc^lncfHl  to  black  copper  of  89%  to  1>4%  in  tenbr,  botli  matte  and 
bars  being  tihippc^d  to  Fahnfiuth,  England,  for  reiining.     German  ccjal  b  used 
for  amcltitig  and  roal  briquettes  for  general  fueL     The  average  net  copper] 
return  ui  ore  smelted  was  4.29%  in  ItXKJ,  3.95%  in  1901  and  4.38%  in  190-2. 
Ore  is  hand-sorted  and  iiiaclune-l»ritiuettcd,  at  a  cost  of  only  one  franc  per 
ton,  the  argiUaeeous  gangue  serving  as  a  natural  binder. 

The  climate  ia  tropical  and  tlie  country-  extremely  arid.     Potable  watef  J 
is  set'urtHl  liy  a  pipe-line  of  10,t>74  metres  from  a  reservoir  on  the  Yaqui] 
phitrau,  with  pumps  at  Santa  Agutnie  and  Santa  Hita.     There  is  also- a  con- ^ 
di'iising  plant,  with  4  powerful  pumps,  for  the  distillation  of  sea  water,     A 
private  railrt>ad  of  30  kilometres  connects  the  mines  w^th  the  smelter  at 
Simla  Rosalia,  the  road  having  9  loi-omotives  and  120  care.     At  the  porl  j 
of  Santa  Hosidia,  opposite  Guaymas,  Sonora,  is  a  town  of   7,000  people, 
licpendent  solely  on  the  mines  and  smelter.     Tlie  company  has  a  340-metrB 
jetty,  and  owns  a  siiiling  vej«s**l  of  350  Ions  register.     Miscellaneous  enter- 
priM'^  include  sevcnil  gmieral  stores,  a  sawmill,  four  schools  and  a  liospital.  '. 
Wagi^  art*  $1.25  |H*r  day,  Mexican,  for  conmwn  labor,  i^ith  free  water  and 
uieilical  attcudanve,  but  owing  to  much  higher  wages  lieing  paid  on  the 
mainlatul,  ncross  the  Gulf  of  Cidifoniia,  the  Boleo  is  suffering  from  a  scarcity  i 
ot  lalHir,  and  is  workiivg  only  1,600  men,  when  3.000  could  be  employed  toi 
fidvaiilai^^     A  larg«*  nuniln^r  of  Chinese  ooulies  were  employed,  in  1903-1904»j 
but  only  a    few  rrumimHi  at  the  mines.    Of  500  Japanese  imported  in  1904, 
<Mlly  40  miuuitod  at  the  mine  al  llw  close  of  the  ycax.     The  production  of- 
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refined  copper  in  1902,  was  10,953  metric  tons,  made  from  249,895  tons  of 
ore,  and  for  1903  the  production  of  refined  copper  was  10,480  metric  tons,  a 
decrease  of  373  tons.  Ore  mined  in  1903  was  230,490  metric  tons,  with 
average  recovery  of  4.56%  copper,  an  increase  of  0.18%  over  the  proceeding 
year.  Production  of  1904  was  11,121  metric  tons  of  fine  copper.  The 
Boleo  is  a  very  valuable  mine,  and  well  managed,  good  results  being 
secured  notwithstanding  the  many  serious  drawbacks  found  in  operation. 
BOLniAS  COPPER  MnmiG  CO.  CALIFORNIA. 

Office:  253  Spear  St.,  San  Francisco,  Cal.  T.  P.  H.  Whitelaw,  president 
and  manager.  Owns  copper  property  showing  9  veins,  fi''  to  2^  wide,  in 
serpentine,  4  miles  northeast  of  Bolinas  Bay,  Marin  Co.,  Cal.,  on  which 

considerable  development  work  has  been  done.     Ore  on  the  dumps  is  said  to 

carry  5%  to  10%  copper.     Has  a  good  equipment,  including  concentrator. 

Idle  at  last  accounts  and  company  refuses  to  furnish  any  statement. 

BOLIVIAN  COMPANY.  BOLIVIA. 

Oiganized,  circa  1901,   by  Sir  Martin  Conway.     Holds  an  important 

nu&ing  concession  of  10,000  square  miles,  between  the  Andes  and  headwaters 

of  the  Amazon  from  the  Bolivian  government,  on  the  basis  of  a  royalty  of 

one-third  of  net  profits. 

BOHPA  SYNDICATE.     -  AUSTRALIA. 

Is  developing  a  copper  property  at  Glasford  Creek,  Gladstone  district, 

Qoeenaland,  Australia.    Showing  said  to  be  promising,  but  district  lacks  rail- 

^y  connections,  which  must  be  had  before  successful  mining  can  be  done 

upon  any  considerable  scale. 

^KARZA  COPPER  CO.  NEW  MEXICO. 

IGne  office:  Las  Vegas,  San  Biiguel  Co.,  N.  M.    Chas.  N.  Pettcys,  presi- 

^t  ftod  manager;  Geo.  H.  Hunter,  secretary.     Has  steam  power,  crushing 

°ull  and  25-ton  leaching  plant. 

^KARZA  MINING  CO.  BRITISH  COLUMBIA. 

Letter  returned  unclidmed  from    former  office,    Fort  Simpson,    B.  C. 

^^ods  are  in  the  Cassiar  district.    Idle. 

^KARZA  MINING  CO.  WASHINGTON. 

Letter  returned  unclaimed  from  Index,  Snohomish  Co.,  Wash. 

^UVZA  MINING  ft  SMELTING  CO.  WASHINGTON. 

Oflice:  81  Sullivan  Bldg.,  Seattle,  Wash.  Lands  are  the  Edison  group  of 

12  daims,  in  the  Silver  Creek  district  of  Snohomish  Co.,  Wash.,  opened  by 

^^nuieb,  with  about  one-half  mile  of  underground  development,  showing 

*uriferou8  copper  ore. 

^lARZA  MOUNTAIN  GOLD  MINING  CO.,  LTD.      BRITISH  COLUMBIA. 
Ifine  office:  Grand  Forks,  B.  C.     F.  H.  Knight,  superintendent.     Has 

li^Mirade  auriferous  and  argentiferous  copper  ores. 

^lAHZA  QUEEN  MINING  CO.,  LTD.  WASHINGTON. 

OfiSoe:   Minneapolis,    Minn.    Mine    office:    Silverton,    Snohomish    Co., 

^ttb.    Richard  H.  Harehold,  superintendent.     Lands,  8  claims,  showing  4 

'ttai  carrying  auriferous  copper  ores.     Has  about  1,200'  of  underground 

VoiiifB  nod  ^mfioy^d  (rtxnit  ^Q  iQf n  ^t  l^t  accounts. 
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BOIflfER  MTHE.  ONTARIO, 

A  group  (jf  flftiniB  ou  Mirhipicoteii  Island,  ^Vlgouia,  Ontario. 
BONMY  BELLE  MINIKG  &  MILLIHG  CO.  WYOBCIUG, 

Said  to  tiave  hzul  2  rlainis  near  the  Ferris- Haggariy  mine,  in  I  he  En* 
canipnient,  diHtrict  of  VV'yoniing,     Company  moved  otlice  from  10()  Washing- 
ton St,,  Chicago,  IIL^  luid  It^ft  no  fcirwarding  address, 
BOODLE  MINIIIG  SYNDICATE,  LTD.  COLORADO^ 

Offices:  46,  St.   Mary  Axe,  Londtm,  E.  C,   Eng.     Mine  office:  Cent 
City,  Gilpin  Co.,  Colo.     John  Peter  Heid,  chairman ;  Chas.  Peiirson,  secret ar 
W.  J.  Hichardi*,  .superintemlent.     Capital,  nominal,  £15,(30t);  iiSsued,   7^500 
shares,  15s.  called  up.     t  )rps  c^arry  gold,  f^ilver  and  copper.     Idle. 
BORRITE  COPPER  &  GOLD  MiNING  CO.  ARIZONA, 

letter  returned  unclaimed  from  former  office,  16  State  St,,  Bosti 
Ma^.  F.  Hockwood  Hall,  president;  Geo.  D.  Coleman,  wcretary  and  tr 
urer;  W,  G.  Gates,  superintendent.  Lauds  are  on  Cram  Mountain,  Maricc 
county,  Arizona.  Property  is  idle  and  the  company  makes  no  attempt 
pay  its  bills. 
BORBITE  COPPER  &  GOLD  MINIirG  CO.  WASHIHGTOl^ 

Office:  care  of  C.  W.Ctiffin,  president.  Banger,  Me.     Mine  office: 
rington,  Snohomish  Co.,  Wash. :  Wilbur  E.  Frank,  secretary' ;  C  G.  An 
general  manager.     Lands,  11  claims,  in  the  Stilkguamish  district,     Showii 
large    and    promising    outcrops    of    auriferous    and    argentiferous    bor 
and  chalcopyrite.     L>evehjptnent  is  pnM'oeding  by  tunne!,  and  a  jxiwer  j 
is  lieing  inj^tahcii.     xManugement  8eeni.s  vigorous  and  boneet. 
BOSSMO  KISGRUBER.  NORWAY. 

Mine  office:   Bossmo  in   Ilancn,   Norway.     Works  ores  carrying  i^.5% 
and  upwards  in  copper,  and  up  to  50%  sulphur,  latter  element  furnishing  lh«f 
principal  values  of  the  ores.     Production  in  1902  was  atH>ut  24,000  tons  of 
cupriferous  pyrites. 
BOSTON  CONSOLIDATED  COPPER  A  GOLD  MINING  CO.,  LTD.        UTAH, 

Offices:  3,  Great  Winchester  St.,  London,  E.  C,  Eng.,  146  Bevomhii 
St.,  Boston.  Ma.Ha.,  and  6f)8  Dooly  Blk.,  Salt  Lake  City.  Utah.  Mine  oflit*^ 
Bingham  Canyon,  Salt  Lake  Co.,  Utah,  Employs  75  men.  John  E.  Dudley] 
Ryder,  chairman;  E.  E.  Abercrombie,  vice-cliaimian ;  Frank  A.  Schimierij 
eeeretary  and  treiisurer;  h.  Hanchett,  general  manager;  I^uis  S.  CaU 
euperintendpnt;  Samuel  Newbouse,  managing  director,  under  si-x-year  i 
tract,  or  until  the  mines  are  on  a  productive  basU,  he  to  then  receive  a  | 
centage  of  the  net  profitjj,  Mr,  Ncwhouse  has  tende^€^d  his  resignation,  I 
take  effect  April  15,  19<)5.  Organized  May  14,  1898,  with  capitaliMlic 
£500,000,  shares  £1  par.  Although  a  British  corporation,  control  is  tio 
held  in  the  I'nited  States  and  reorganization  under  an  American  chwtc 
while  not  yet  guggested,  is  quite  certain  to  come.  Lands,  51  claima,  i 
349  acres,  mainly  adjoining  the  Highland  Boy  mine  of  the  Utah  ConsolidAtA 
in  the  Bingham  or  West  Mountain  district,  title  being  held  through  an  , 
can  corjRiration. 

Countrj^  rocks  are  limestone  and  quart «ite  and  ores  are  eatclusiY 
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ittlphide»  mainly  bonxit**  and  ehttlcopyrite,  averaging  about  3.25%  copper, 

3  oi,  silvcT  Jihd  S2  gold  per  loii.     iJt^vekipmeiit  is  by  5  turiiit^H,  of  50Q'  to 

%\W  lenp,\i  eachf  with  a  total  of  oljuiit  5  miles  of  underground  opeuings, 

<3CpQ»ng  about  2,000,iX)0  tons  of  ore.    Wtiile  t he  ore  averages  but  httle  better 

tluui  3%,  there  ore  ccnisiderable  quant  it  iei^  of  high-grade  ore,  running  up 

^  10%  in  t«tior,  with  sniall  quantities  even  richer.     Principal  tynneb  are  the 

Work,  Peabody  and   Aniigtrong   No.   I,  latter   having   an  electric   haulage 

plant,  coiuiec ting  at  the  mouth  of  the  tnnael,    with  the  Copper  Belt  railway, 

*iiu'h  aiakes  a  rate  of  15  rents  per  ton  to  the  smelter,  at  Murray.     Equip- 

tm\i  ihclude®  a  gocxl  steam  plant,  IQ-drill  Ratid  air  conipre^sor,   10  power 

drills.  He. 

PrwJuction  in  1904  was  47,846  tons,   ore  being  sent  to  the  Bingham 

fTOfltcr  under  2  year  contract,  calling  for  2(K}  tons  daily,  of  ore  not  under 

*^7c  <t>pper,  with  a  bonus  of  10  eenta  per  unit  for  excess  of  iron  over  ailica. 

^  produced  was  mined  at  an  average  cost  of  $2.03  per  toa,  with  gross 

per  ton,     Hroduction  of  ISKM  wa^  3,223,836  lbs.  refined  copper. 

ere  suspended  Oct.  I,  owing  to  difficulty  in  kt?eping  ore  al>ove 

sliipmeut^t  and  contract  has  been  modified  to  permit  shipment 

of  iuift<*-run  ore. 

In  addition  to  it*«  developed  mine,  tlic  Boston  Consolidated  has  about 
150  i/cteti  carn'iiig  simply  enomioij.s  quantities  of  low-grade  sidphide  ores 
HaiiuiliAied  in  porphyry.  The  Ctuh  Copper  Co.  HQxmw  to  W  making  a 
WWiB  of  working  preeisely  nimilar  and  iid joining  ore,  and  Ike  Bo.*<ton  Con- 
■"Bd»t«d  plan*  to  follow  suit.  A  117-acre  sinieUer  site,  with  ample  water 
*"PP*)'.  adjoining  the  Utah  Con»olidfited  smelter,  ii*  held  under  option,  and  it 
M  |iUnnixl  t^i  build  a  50t>-ton  concentrator  there<jn  at  a  cost  of  alMiut  $125,000. 

tiiie  Uuh  Copper  Co.  is  said  to  Ik?  earning  al_M>iit  $1  net  per  ton  from  p<jrphyry- 
<wl|iiiide»  a\'eraging  under  2%  coppiT  per  Urn.     The  building  of  a  smelter 
*^  may  be  given  consideration  a  little  later. 
TJie  Boftton  ConaoUdal«d  is  a  fine  prtiperty,  of  great  po8aibiUtie«,  and 
i*  well  rtifiuaged. 
Boston  GROUP,  KEVADJU 

Near  R«no,  Fremont  Co.,  Nev.     Area,  HO  acres.     Under  bond  to  J,  K- 
Hillcr,  et  |d,,  Colorado  Springa,  Colo.,  at  last  accounts, 
BOSrOH-ARlZONA  MIWIWG  CO,  ARIZONA. 

»  Office;  46  Broadway,  New  York.  Mine  office:  Morristowa,  Maricopa 
IDo.,  Ant?  Employs  4  men.  Organized  l*Mil,  under  laws  of  Arizona,  with 
f  inii  $5.tXK),fKX),  since  reilut  ed  to  S^SOO.fXKI,  shanks  $1  par     Henry 

I  1  Bowdoin,  president ;  T.  J.  Smith,  isecretary ;  W.  T.  Smith,  treasurer 

And  gtrtieral   manager.     Lauds,    10  claims,   area  21X>  acres,   in   the   Vulture 
net.  showing  6  fbssure  veins,  of  which  two  average  4'  to  20'  width,  opened 
3  aliAfta  oi  2Sf  to  5(y  and  an  W  tunnel,  allowing  oxide  and  carbonate 
and  givttig  aB8a>*8  of  1%  to  40%  copper  and  $1  to  $22  gold  per  ton, 
ith  a  little  siBier  and  galena. 

n  4  ARIZOlf A  CONSOLn>AT£D  COPPER  CO.  ARIZONA. 

1-etlcr  retunicd  unclaimtsd  froni  former  oflke,  501-7  Water  St.,  Boston^ 


TBE  COPPER  HAXDBOOK. 


WASHINGTON. 


BOSTOn  &  BRITISH  CX>LIJ]CBIA  COPPER  CO.  BRITISH  COLDKBJ^ 

I^>>t  title  to  property.     C4>mp«iij  probal^ly  dead. 
BOSTON  &  BRITISH  COLUMBU  MSmMQ  00.  BRITISH  COLUMBtA 

Office:  39  Cortlitidt   St.,  New  York, 
BOSTON  &  BUTTE  MINE.  ARIZOKA- 

Letler  returned  uncUimed  fn>io  fonner  mine  office,  Gilbert,  YavaixdCty  ' 
Aril,     W,   H.   Bumige,  superintendent,  at   htsi  accounts.     A   prospect  (t*^ 
wliieh  a  limited  amount  of  work  lias  bt'en  done.  ■ 

BOSTON  it  CAROLINA  COPPER  MINniG  CO.  NORTH  CARGLUTA^^ 

Mine  idle  and  affairs  lied  up  by  litigation.     Property  was  the  lilue  Wwv/C 
mifie, 
BOSTON  CLIMAX  GOLD-COPPER  MINING 

4  INVESTMENT  CO. 

Office;   Union  TruM    Bldg.,    Pro^^idenee,    R.    L     Benj.    F.    Harrington,, 
president  and  general  manager*     Laads  are  about  240  at^ren  in  Stevens  ( 
Wash.,  on  which  about  S25,CKI0  liaa  been  spent  in  development  work. 
pany  gives  no  netum,*^^  hut  Mr.  Harrington  is  a  man  of  good  standing. 
erty  probahlv  idle. 
BOSTON-COLBY  MINING  CO-  MONTAJIA 

tXiice  and  mine:  care  of  Joseph  Spikennan^  Salfe^e,  Miss^iuhi  Cr».,  MunL 
(>r«uiii»ed  Septeniticr  16,  im>3,  with  capitalization  $l,UJtJ.tXX>,  shares  $1  |Kir 
J^irids,  7  claiiiLs  in  the  St,  Ilegis  section  of  the  Coeur  d'Alene  district  of  Idaho 
uiid    MiHilaiia. 
BOSTON-COLORADO  COPPER  MINING  CO.  COLORADO 

Ulfice;  5l»  White  St,,  New  York.  Mint?  oftice:  Fort  Collins,  Larimer  Co,. 
Colo.  Edwin  M,  Keiscr,  pn»ident;  Sauford  St^rk,  \ice-presidcnt  and  gencrai 
manager;  Itoger  C.  Tunicr,  RetTc«nr>'.  Employs  5  to  10  men.  Organixt^l 
l>*«n»,  under  Uws  of  Arizona,  with  cnpitalizalion  $l»iHM\mMl,  slian*i«  $1  jwir. 
I^nds,  7  [NiieTited  claims,  area  03  acres,  in  the  Howes  Gulrli  district,  ahowinK 
carhrinatc  iii»d  sulphide  ores  ginng  assays  of  7%  to  H%  copper,  I  ost.  silvi^r 
and  %2M)  f^^M  jkt  ton,  develotxHl  by  shafts  of  4tf  atul  240'  and  two  'Mi' 
turuiets.  llitM  steam  power  and  iieeej48;ir>'^  mine  huihlings. 
BOSTON  &  COLORADO  SMELTING  CO.  COLORADO. 

( Jtllee  and  works:  lio.ston  Hldg.,  Denver,  Colo.  C.  C.  Converse,  pn^dent ; 
Geo.  I>.  Ednmndn,  secretary;  Harold  V.  Pear<^e,  manager.  Has  an  exi^ngivc 
smelting  plant  and  refiner)%  eiiuippod  with  Mtmni  and  electric  power  ami 
employing  about  2(30  men.  Paid  10%  dividends  until  LS9I8,  and  thereafter 
(t^/o  dividends  until  t!^03,  when  di\'ideiid  was  passed. 
BOSTON  St  DENVER  CONSOLIDATED  COLORADO. 

MINING  A  MILLING  CO. 

Mine  office:   Black  Hawk,  Gilpin  Co.,  Colo. 
BOSTON  GOLD-COPPER  MINING  CO.  COLORADO. 

A  dubiouf^  eojipcrn,  renrganized  as  Growler  Copper  Co. 
BOSTON  GOLD-COPPER  SMELTIWG  CO.  COLORADO. 

The  Bmelter  of  this  company,  at   Leadville,  Colo.,  is  under  Wase  for  a 
term  of  10  years  to  the  liepublic  Smelting  Co. 
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BOSTON-IDAHO  MnHHG  CO.  IDAHO. 

Offices:  30&-147  Milk  St.,  Boston,  Mass.,  and  6  Firet  Natl.  Bank  Bldg., 
Ogden,  Utah.  Mine  office:  Nicholia,  Lemhi  Co.,  Idaho.  Organisscd  Feb- 
ruary, 1902,  under  laws  of  Utah,  with  capitalization  $500,000,  shares  $1  par. 
R.  P.  Hunter,  president  and  treasurer;  Frank  H.  Clayton,  \'ice-president  and 
eastern  manager;  Ernest  J.  Waugh,  secretary;  O.  A.  Kemiedy,  superintend- 
ent. Lands,  8  claims,  area  100  acres,  in  the  Spring  Mountain  district,  de- 
veloped by  about  1,500^  of  underground  openings,  gi\'ing  ores  assaying 
from  a  trace  to  27.5%  copper,  1  oz.  to  40  oz.  silver,  from  a  trace  to  57%  lead 
and  from  a  trace  to  $1.60  gold  per  ton.  Idle  at  last  accounts. 
BOSTON  ft  LAKE  SUPERIOR  COPPER  MUflUG  CO.  ONTARIO. 

Office:  31  State  St.,  Boston,  Mass.     Lands,  if  any,  on  northern  shore  of 
Lake  Superior,  in  Canada. 

BOSTON  ft  MONTANA  COPPER  ft  SILVER  MINING  CO.  MONTANA. 

Office:  52  Broadway,  New  York.  Mine  office:  Butte,  Silver  Bow  Co., 
Mont.  Smelt«r  office:  Great  Falls,  Cascade  Co.,  Mont.  Organized  1887, 
under  laws  of  Montana,  with  capitalization  $3,750,000,  in  150,000  shares?  of 
S25  par  value,  full  paid  and  non-assessable.  Debentures;  authorized  and 
issued,  $1,000,000  first  issue;  $500,000  second  issue;  $600,000  third  issue. 
Outstanding,  January  1,  1904,  $400,000  at  7%.  Paid  dividends  of  $5,250,000 
»u  1901,  $900,000  in  1902,  $1,200,000  in  1903^nd  $9,600,000  in  1904.  Total 
dividends  to  January  1,  1905,  $37,925,000.  Practically  tlie  entire  stock 
ttwe  is  owned  by  the  Amalgamated  Copper  Co.  Mines  and  smelter  employ 
*^t  4,000  men.  Sidney  Chase,  president ;  John  D.  Ryan,  managing  director; 
^-  P.  Addicks,  secretary  and  treasurer;  Sidney  Cliase,  F.  P.  Addicks,  Frank 
Kfepetko,  David  Hennessey  and  James  Phillips,  Jr.,  directors ;  C.  W.  Goodale, 
8^ntl  manager;  D.  W.  Brunton,  consulting  engineer;  J.  C.  Adams,  mine 
wperintendent ;  A.   E.  Wheeler,  smelter  superintendent. 

The  following  table  gives  a  summary  of  operations  and  results  for  the 
art  two  fiscal  years  ending  June  1 

1903  1904 

Tonsof  ore  extracted 907,227  988,866 

•Gnwsyieldperton $  14.03    $  12.86 

Cbrtof  mining 2,368,982.25        2,921,952.00 

Cort  of  mining  per  ton 2.16  2.90 

Cost  of  transportation 907,227.00  988,886  00 

^  of  transportation  per  ton 1.00  1.00 

Cost  of  reduction .* 2,767,042.00        2,501,830.98 

Corttrf reduction  perton 3.05  2.53 

^  for  labor 2,824,814.00        2,921,952.00 

'Slid for  machinery  and  supplies 2,311,211 .00        2,439,428.00 

'^  for  marketing,  refining  and  selling 2,634,180.00        1,795,538  00 

^1088  proceeds 12,730,899.00      12,720,282  00 

^)tal  expenditures 8,677,432 .  (K)        8, 145,784 .  (K) 

^«t  proceeds..'. 4,053,467.00        4,574,498.00 

Mineral  lands  are  extensive,  including  in  addition  to  the  working  mines 
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a  large  numlirr  of  fmctional  t'laims,  and  part  interest*  in  varimis  full    * 
tnii'tiotm!  cL'iiins.     In  mkliticjii  to  riiinitiff  lands  iit  liutle,  and  sniell^r-^ilt*  " 
CJrc:it  Frtllsp  tlw  coiiipaiiy  owns  icwil  niinas  nmr  Sand  iVmlee,  Itt  miles  Iff^ 
Cn-at  Falls.     Tlit*  urc  Inxlies  of  the  llost+m  Jt  Mont-ana  are  the  ricUest  and  l** 
mine  is  tho  hi\^t  In  the  Bnlt<?  tli?<trit't.     Tlie  ores  are  nutal»ly  rifli  in  ftiF^ 
Hiul  pild,  nitnrninf?  an  average  of  (K025  oz.  silver,  valne*.!  at  1  f^j  eenl^,  wil* 
siher  al  55c  per  oz.  and  %  cent  in  gfold,  for  cjicli  jxinnd  iif  fT>p|jpr  prodmol^ 
The  mine  luis  Ijeen  ojxincxi  to  a  deptli  of  1,851',  sliomng  exetdlcnl  ore  m\\\^ 
l»nt1*itn  lev^'li*,  and  it  \a  altogether  probable  that  values  will  hold  to  pmX 
depth.     Frank  Klepef  kn,  fonnerly  jteniTuI  nianager,  ad^^«ed  in  llHH  tlial  hoiAs 
d^MKl  for  a  dnplh  of  3,ri4H>'  be  installed.     The  ore  n lined  pives  a vera^e  retunw 
of  a  litlle  nndcr  5'  ,    rop|>er  and  $1.5<J  to  IL75  per  ion  (averaging  «U>ul 
|Lij2  \wt  \n\\\,  in  gold  and  silver  vahics.     The  prinripal  niinPM  of  the  ermipjitiY 
are  the  Monntain  View,   PriniHylvania^  Leonard,  East  Colusa,   We^t  Ixrhisa 
t^ornaaehe  and   Mt^tse,   the  laltt-r  a  comparatively  new  property,   abm  l\ie 
HridKer,  whirli  is  leased,  and  shafts  \  and  5  on  the  Mcader\ille  Flat.     Tlie 
Mountain  View  ha.s  a  iVeomparlmcnt  slmft,  l.iSSl'  deep,  with  15  exits  Jind 
eonnet^tions,  and  *tn  wurfare  Iiils  a  115'  steel  gallows  frame  and  an  1H\48' 
A  His  hoisft,  oiMrnilinj?  2  douhle-deck  eages,  also  an  AUis  air  cfwipressor  with 
2(>x42*  steam  eylinders  and   22x42'*'  air  ryhiiders.     It   is  intended   to  give 
the  Mountain  View  a  pljiut  good  for  3/HM:)'  depth.     The  Pr luksylvaiiia  ha5 
a  ^eompartnient  shaft,  1,5<U'  dt^ep,  eonne*ete<l  uiider;^n>niid  with  the  Mount* 
ain  View%  St.  Lawrence  and  Silver  How  No.  I.     Plant  inflndcs  a  19x4,S*  Allis 
hoist,  ojierating  2  doubleHieck  cfigejs,  and  an  Ii3p^n*olLSergeant  air  eoniprus- 
fior  with  2t>x3ti'*  .steam  rylindern  and  24^x:^(r  air  cylinders.     The  Leonard 
has  a  S*eom part  men t  shaft,  1,129'  in  depth,  with  a  19x  IK*  Allis  hoist,  oper- 
ating: 2  double-deck  cages,  and  eonip>vnid  NordlwiTR  compressors  with  steam 
cylinders  of  15",  28^  and  42^^,  and  air  cylinders  of  IQ",  27',  29"  and  42*,  aim 
a  duplex  HiKdoji  ctimpreswyr  with  stent n  cylinders  of  H'',  26'  and  3()'  and 
air  cylinders  of  14*  and  3^".     The  Lt^nard  has  ehow^n  a  marked  inereade 
in   gold    valuers   of   late. 

The  West.  Colusa  Iuuh  a  3-eompart merit  shaft,  Lt42'  in  depth,  with  7 
exitf^  and  conoectitms,  tifubered  with  KKUr  and  12x12"  s<piare  set-s  with  a 
fit)'  stf^el  gallows-fnnne  and  a  2l)xH(r  Nordberg  hoi.st  opt^mting  2  aiugle-deck 
C'rtgejj,  The  East  Colosii  Ims  a  3H'ompartnient  shaft,  9<K)'  deep,  with  4  exrt« 
and  a  16x^12'  Griffitli  tl'  Wctlge  hoi»t»  The  Moi»se  is  a  comparatively  new 
property,  with  a  400'  shaft  only*  In  addition  to  the  hoists,  tliere  arc  12x14' 
Risdoji  sinking  engines  at  the  Mountain  View,  Pennsylvania,  and  l^onard,  and 
a  13x12*  Iron  Bay  hoist  at  the  Wc^t  Ct^lusa.  About  135  fwwer  drills  arc 
ofMiniteiL  The  ore  hiidics  of  the  various  Ikistrm  A  Mountain  miners  are  ver}^ 
extensive,  and  reserves  of  smelting  grade  oi-c  alone  are  estiiuated  at  about 
3,<H10,OOt)  tons.  The  mine  has  some  .sto|>os  iwyirly  2tH>'  wide,  carr>Mng  high- 
grfidi*  ore,  and  is  oj^xmed  for  several  ycirH  ahead  i>f  any  possil^le  prrMlnrtive 
re<]uirpin*'ntH.  The  ctre«  of  the  various  jniiies  sluiw  decreased  vahies  at  depth, 
like  all  other  mines,  and  a  gmdnal  decline  in  valuer*  may  be  anticipHted 
henceforth,  hut  fiharehoklers  need  ha\'e  no  fe4irof  the  mine  r  future  for  many 
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years  to  come.  About  15%  of  the  mine's  product  is  smelting  ore,  and  85%  ia 
concentrating  ore.  In  addition  to  the  mines  heretofore  enumerated,  the 
)^nnie  Healey  property  is  claimed  by  the  Boston  &  Montana,  this  mine 
being  in  litigation. 

Steam  power  is  used  exclusively  at  the    mine.     The  water  from  the 
Mountain  View  and  East  and  West  Colusa  mines  drains  to  the  1,200'  level 
of  the  Leonard  and  is  forked  thence  by  a  duplex  station-pump  with  Nordbe/g 
sieam-end   20;x40*x42^   with   7>ix42^   plungers.     The  steam-end   is   fitted 
with  Corliss  valve  and  carries  a  fly  wheel.     The  water-end  was  made  by  the 
company  and  cast  in  the  Silver  Bow  foundry,  at  Butte.     Valves  are  of  the  pot 
fonn  and  the  entire  water  end  is  phosphor-bronze,  and  columns  are  lined  with 
wood,  thoroughly  soaked  with  oil  and  coated  on  the  inside  with  hot  tar,  to 
withstand  the  corrosive  action  of  the  mine  water.     Ultimately  all  of  the 
company's  mines  will  be  unwatered  from  this  plant,  which  is  capable  of 
i&ising  1,000  gallons  per  minute  against  a  head  of  1,200'.     The  mine  water, 
which  carries  considerable  copper  in  solution,  is  leached  on  reaching  surface, 
the  copper  being  precip>ated  on  scrap-iron  and  product  turned  into  bluestone. 
Tlie  concentrator  and  smelter  are  at  Great  Falls,  171  miles  from  the  mine, 
^th  a  freight  charge  of  $1  per  ton  on  ore,  the  high  freight  rate  being  ofTset 
*>y  the  advantage  of  the  water-power  developed  at  Great  Falls.     The  con- 
centrator is  second  only  in  size  to  the  monstrous  Washoe  plant  of  the  Ana- 
''onda,  and  is  in  6  sections,  each  a  complete  mill  in  itself,  the  six  liaving  a  total 
.      capacity  of  2,700  tons  daily.     The  building  is  of  wood  and  is  equipped  with 
six  10x20*  and  twelve  5x12*'  Blake  jaw  crushers,  15  Huntington  mills,  IS 
'^Ik,  68  Hartz  jigs,  249  Evans  jigs,  5  Overstrom  concentrators,  6  Wilfley 
^ncentrators  10  six-foot  vanners,  54  four-foot  vanners  and  30  slime  tables. 
The  smelter  treats  300  to  400  tons  of  high  grade  ore  and  the  mill- 
[      product  of  about  2,700  tons  of  concentrating  ore  daily.     The  plant  has  22 

IMcDougal  calciners,  five  500-ton  water-jacket  blast  furnaces,  five  175-ton 
'everberatory  furnaces  and  12  converters  of  the  upright  type,  each  14'2^x7' 
outade  dimensions.  Product  is  blister  copper  of  99%  tenor,  carrying  40  oz. 
"iiver  and  0.25  oz.  gold  per  ton.  In  connection  with  the  smelter  there  is  a 
^«y  laif^  electrolytic  refinery  having  a  daily  capacity  of  70  tons  of  refined 
*Pper  cathodes,  the  gold  and  silver  slimes  being  reduced  and  parted  in  a 
'cfinery  at  the  plant.  The  electrolytic  plant  also  has  3  furnaces  for  melting 
y  <*thode8  for  casting  the  refined  copper  into  wire-bars,  cakes  and  ignots. 
\  The  electrolytic  copper  from  this  plant  is  very  pure  and  ranks  high  in  the 
\  oiariwt.  A  portion  of  the  blister  copper  from  the  smelter  is  sent  to  the 
j  ^tan  copper  works  at  Perth  Amboy,  N.  J.,  and  the  plant  also  does  a  very 
'  "fluted  amount  of  custom  smelting.  Current  for  the  electrolytic  plant  is 
^'•'ried  by  solid  overlapping  slabs  of  copper.  The  management  is  said  to 
I  An  increasing  the  present  capacity  of  the  Great  Falls  reduction  plant  by 
^    ^  to  26%  in  the  near  future. 

Power  for  the  concentrator,  smelter  and  electrolytic  refinery  is  secured 
'H)in  the  Black  Eagle  Falls  of  the  Missouri  river,  these  having  a  42'  effective 
Wl,  and  generating  8,700  h.  p.,  except  at  the  lowest  stages  of  water.    The 
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now  lacking,  but  hoped  for.    Company  plans  building  a  smelter  when  rail 
connection  is  secured. 

BOSTON  ft  SEVEN  DEVILS  COPPER  CO.  IDAHO. 

Letter  returned  unclaimed  from  former  office,  53  State  St.,   Boston, 
Mass.     Lands,   near  Cuprum,  Washington  Co.,   Idaho.     Smelter  was  sold 
for  debt,  in  1903,  and  company  seems  hopelessly  insolvent. 
BOSTON-SIERRA  ICADRE  MINE  INDUSTRY  CO.  COLORADO. 

Office:  118-59  Clark  St.,  Chicago,  Ills.     Mine  office:  Slater,  Routt  Co., 
Colo.     Employs  6  men.     Amos  Pettibone,  president;  Lewis  A.  Pease,  sec- 
retary, treasurer  and  general  manager;  Ralph  K.  Cotton,  superintendent. 
Organized  1900,  under  laws  of  Wyoming,  with  capitalization  $1,000,000,  shares 
II  par.     Lands,  sundry  claims,   showing  three  fissure   veins  in  andesite, 
carrying  ores  giving  average  assay  values  of  10%  to  70%  lead;  60%  zinc; 
8oz.  to  600  oz.  silver;  from  a  trace  to  72  oz.  gold  and  small  percentages 
of  copper.     Has  several  shallow  shafts  and   160^  main  shaft,  also  a  336' 
tunnel,  with  about  1,000^  of  underground  openings,  estimated  to  show  7,000 
tons  of  ore.     Property  is  45  miles  from  nearest  railroad.     Has  water  power 
available. 

BOSTON  ft  SILVERTON  MINING  ft  REDUCTION  CO.  COLORADO. 

Mme  office:  Silverton,  San  Juan  Co.,  Colo.  A.  A.  Lamont,  superintend- 
ent. Ores  carry  gold,  silver,  lead  and  copper.  Has  steam  power  and  a 
lO^mp  mill,  emplo3ring  20  to  30  men. 

BOSTON  TERRACE  COPPER  MINING  CO.  UTAH. 

Office:  631-53  State  St.,  Boston,  Mass.  H.  T.  Gerrish,  treasurer.  Capi- 
^^tion,  $500,000,  shares  $1  par;  $100,000  unissued.  Lands,  11  claims, 
^fea  220  acres  in  the  Newfoundland  district  of  Box  Elder  county,  Utah, 
showing  about  one-half  mile  of  underground  openings,  including  10  shafts 
«f  Sy  to  285'  depth.  Ores  have  assayed  up  to  27%  copper,  19%  lead, 
^  oz.  silver  and  $1.20  gold  per  ton. 

BOSTON  ft  TEXAS  COPPER  CO.  TEXAS. 

Office:  Tremont  Bldg.,  Boston,  Mass.  Lands,  near  Spalding,  Archer 
^•>  Texas.  Organised  1898,  under  laws  of  Arizona,  with  capitalization 
^^,000,  shares  $10  par.  £.  M.  Low,  president;  Jas.  M.  Wheaton,  sec- 
'^taiy  and  treasurer.     Idle  for  some  years. 

fiOSION  ft  TEXAS  COPPER  MINING  CO.  TEXAS. 

Ptomoted,  in  1898,  by  Chas.  Denison,  Hartford  Trust  Bldg.,  Hartford, 
^UL  Was  advertised  as  another  Calumet  ic  Hecla.  Cannot  be  learned 
^t  any  mining  was  attempted. 

^osioN  ft  Tnmc  mining  co.  utah. 

Office:  401  D.  F.  Walker  Bldg.,  Salt  Lake  City,  Utah.  Mine  office: 
Slver  aty,  Juab  Co.,  Utah.  Idle.  Organized  1899,  under  laws  of  Utah, 
»kh  capitalization  $500,000,  shares  $1  par.  Wm.  H.  Tibbab?,  president  and 
ffneial  manager;  E.  J.  Waugh,  secretary;  R.  L.  Lyman,  treasurer.  I^nds, 
3 patented  claims,  area  45  acres,  in  the  Tintic  district,  opened  by  a  240^  shaft 
And  chewing  2  fissure  veins  of  8*  average  widtli.  20'  Icnpth  and  200'  dcptli, 
with  estimated  average  values  of  35%  copper,  4%  to  53%  lead,  14  oz.  tg 
UO  Off  iilver  and  40  cents  to  $2  gold  per  ton. 
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BOSTON  &  WYOMIHG  COPPER-GOLD  CO.  WYOMim^^ 

Office:  Cuiiier,  Custer  Co.,  8.  D.  Mine  office:  Wheat hnd,  Larajnie  Co,j^t 
Wyo.  Employs  4  men.  Organized  Octolier,  1003,  under  laws  of  Sc»utli^l 
Dakota^  with  capitalization  $2,0()0,00(>,  shares  $1  par.  W.  A,  Nelson,  p^t!^^-^^ 
dent ;  John  I.  Hightower,  vice-president  and  general  manager;  W,  E.  lienLdict 
secretary;  Lands^  6  claims,  area  120  acres,  known  as  the  Seldom  IJM?en  grntip 
showing  3  fissure  veins  in  gninite-porphyr^',  giving  assays  of  5%  to  7^ 
copper,  6  oi.  silver  and  $3  gold  per  ton,  from  cupnt€,  chalcocite,  bomite  andll 
chill  ropy  rite,  with  sulphide  ores  predominating, 
BOULDER  COPPER  MINHfG  CO.  SOUTH  DAKOTA- 

Uflire:  P.  O.  Box  118,  Custer,  S.  D.     W.  A.  Nelson,  president.     CapitaliJ 
zation   $1,000,000,   sliares    $1    par.     Landf*.    in    Pennington    county,  iSoutl^l 
Dakota,  are  s^id  to  show  ^ohi  ;i!id  copper  orea. 
BOULDER  MIKUfG  &  MILLUIG  CO.,  LTD.  IDAHO. 

Lands,  sundry  elaijn»  in  the  Alto  district  of  Idaho,  showing  ores  carn^ing 
gold,  Silver,  lead  and  copfjcr. 
BOZEBtAN  COPPER  CO.  MONTAJfA. 

(Jllce:  Bo2eman,  Montana.     Organized  August,   11MI4,  with  capitaliia- 
tion  |ino,OtM>. 
BRADFORD  COPPER  MIMHG  CO.  ARIZONA, 

Mine  office:  Patagonia,  Santa  Cruz  Co.,  Ariz.     W.  E.  Balcom,   Mi^x^rin- 
tendfiit. 
BRADFORD  DEVELOPMEUT  CO,  ARIZONA.^— 

Office:  15  Stone  Ave,,  Tui-son,  Ariz.  Mhie  offire:  Vail,  Pima  C>).,  Arii^f 
F,  L*  Dwight,  president  and  general  manager;  Stewart  Bradford,  secretary ^^ 
and  treasurer;  Wm.  Schley,  superintendent.  Orguruzed  Oct,  4,  I9t)3,  under 
laws  of  Arixona^  with  capitalization  $5*MKM),  shares  510  fmr.  I^nds, 
mineral  elainu*,  with  total  holdings  of  l.OiJO  acres,  in  the  Hehetia  and  Em-^ 
pire  di.stricts^  showing  ore  bodies  in  limestone  near  granite  and  schist  con 
tact3,  carrying  oxide,  carlwnate  and  sulphide  on^s  giving  assays  up  to  17* 
copper,  16  oz.  silver,  and  f  10  gold  per  ton^  opened  hy  thre^  60'  shafts  and 
tunnels  of  80',  100'  and  125'.  Company  is  eonjpoeed  of  men  of  gond  stand* 
ing,  rapitalization  is  rea,Honable,  and  the  showing  of  mineral  values  secured 
is  ver}'  fair  Uir  I  he  limited  amount  of  work  done. 
BRADSHAW  MINIIfG  CO.  ARIZONA. 

Office:  327  New  York  Life  Bldg.,  Chicago,  IIL  Mine  office:  BripgSp^ 
Yavapai  Co.,  Ariz,  Organized  IfXil,  under  laws  af  Arizona,  with  cnpitaliita 
tion  $2,000, OOfJ,  shares  $1  par.  Proj^Tty  is  lea,sed  to  North  American  Eji 
ploitation  Co.  Samuel  B.  Willcy,  pre^sident;  Davis  Ewing,  secretary'  and 
treasurer;  Frank  T.  Day,  manager;  E,  W.  Fii* her,  general  «upcrinlendpnf ; 
Wm,  Roberts,  superintendent.  Lands,  23  claims,  area  4t>0  acn^s,  also  40- 
acre  millsite,  in  the  Cattle  Creek  district,  showing  contact  veins  of  30'  td^t 
100'  width  between  granite  and  porphyry,  earr>Hng  galena,  malachite,  mcl-^* 
aconite  and  cuprite,  giving  a.s.say8  of  15%  copper,  20%  to  40%  lc;id.  and 
$0  to  110  gold  pvr  ton,  o|>ened  by  shafts  of  L50'  Jind  3rM)'  and  tunmis  of 
150',  80'  and  &)%  estimated  tti  sliow  t>,tX)0  tons  of  ore,  with  I.CHX)  tuna  lihw  ked 
out  for  stoping. 
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aR..A.DSHAW  MINIirG  CO.  OREGOU, 

'I'lie  llluc  Lviid  Copper  nunc  m  the  Upper  Applegate  district  of  Josephiiie 
c-oimrity,  (_)ri*gon,  is  said  to  have  been  buught,  1904,  by  a  New  York  mining 
«^oti^piiiiy  of  tlibi  name. 

^R-ADSHAW  MOUNTAHf  COPPER  MINING  A^  ARIZONA. 

SMELTING  CO. 

Office:  25  Broad  St.^  New  York,  Mine  office:  Middelton,  Yavapai  CtK, 
Arix.  Works  ofiit'e;  Val  Verde,  Yavapai  Co.,  An/.  Organized  under  liiws 
oJ  Afixona,  witli  capitalization  |10,lMJO,UtJ<);  shamn  $10  par.  Has  authorized 
<"*  Istuxiv  wf  |l,00n,0»M>  5-year  0%  lx>Jidi?.  John  H.  Allen,  presideid  ;  Geo.  W. 
iiiildftlon,  vice-president  and  manager;  IL  V.  Cooii,  treii-surer;  0.  F.  Hum- 
pi^rey,  gcrretary;  H*  L.  Clarke,  mine  superintendent;  S.  E,  Bretherton, 
sretfelu^r  superintendent;  Geo.  O*  Marrs,  enginiH?n  frauds,  70  claims*,  17 
pii^toTitcd,  area  l,4tXJ  acre,s»  in  thctBradshaw  Mountaijis,  40  mile.s  southeast 
<»f  Prtticott,  Tract  covers  alKiut  6^  miles  of  the  strike  of  a  very  pt^rsistent 
'■'^Pfwr  formation,  and  lies  about  miiluay  het^\een  Crown  Kinp  and  Mayer. 
Country  rockA  are  porphyr>*  and  quart zite,  showing  five  parallel  veins  of 
^^^  to  (KK  uidth,  carrying  malacliite,  axurile,  melaeonite,  cuprite,  chaleopy- 
rite,  LK)niite  and  chalcCH-ite,  with  schistose  gangue,  said  to  contain  a\'crage 
^'*lues  of  112  to  Sl*^  per  ton  in  copper^  gold  and  silver. 

iX'velopmcnt  is  by  the  Copper  Link  tunnel  of  >>00',  nnd  the  Hot  Number 

*^**4iik4  of  2,40(V.     I^itlcr  is  4^)0'  vertically  lower  thjin  former,  cutting  the 

^^"^  liociy  1,374'  below  the  cn*^t  of  the  mountain,  and  having  a  douhlc  tram- 

**^<'k,  laitl  with  2t)-lb.  steel  rail-s.     Mine  has  about  S,0()0'  of  underground 

^^l>Hiiif,(^s.  expoi^ing  a  large  amouid  of  ore  of  intHjiuin  grade.     A  4,0(M>'  Blci- 

*''*^rt  aerial  tniinwny  of  2,(M>0  tonn  daily  capacity  comiects  ihe  nmulh  of  the 

**<it  Nuuilier  lunncl  with  2,LMMr-ton  ore  l*ins  at  the  railway  slation.     Mine 

l^nt  includes  two  SO-h.  p.  hoileni,  ti-drill  air  (omprcrtsor,  [Mj^ver  drills  and 

•^  tjiilps  of  air  and  water-pipe  fines. 

The  miTie  waa  connwttHl  with  the  old  250-ton  smelter  at  Val  Verde  by 
till.    Tliia  smellier,  fully  dej*cribed  in  Vol.  IV.,  wiis  doing  rcjnarkably  good 
^ork  uudtT  the  capable  iTianagemcnt  of  Mr.  Brclherton,  until  uccidcntafiy 
l»um«i  SepL  20,  1004,     The  plant  wan  insured  for  $52,tJOO,  but  ha  deiilrue- 
fii>a   pfTJVcd  a   severe   blow,   from    which    llie    company   has    not    yet    re- 
rfn'cn'd.     A  new  amelter  with  two  25<>-ton  furnaccH  han  been  planned,  and 
one  funmce  is  al>out  ready  for  dcl*ver>%  but  the  mine  wa-n  closied  down  t(»\\ard 
Hie  end  of  1904,  and  th«  company  m  said  to  \ye  in  |x>or  shape  financially. 
The  fiiaiiagement  seems  to  have  been   honest,  but  depended  largely  u|x>n 
I  be  cale  of  stock,  and  the  loss  of  the  smelter  proved  a  seriou.s  .set  buck.     The 
property  is  regardetl  ai*  a  vahuiblc  one,  and  it  i.s  to  be  bc^xnl  that  the  com- 
pany will  Ik»  able  to  pull  itsi^lf  i together  and  resume  operations. 
fiRAGANZA  GOLD  MINING  CO.  ARIZONA. 

Mine  office:   Big   Bug,   Yavapai  C-o.,  Ariz.     Property  is  the   flenrictta 
mine,  cam'ing  gold -copper  ores,  ha\'ing  ^team  power  an*l  !0-stamp  milb 
HEGOCIACION  MINERA  DE  O,  y  T.  BRANIFF  y  CA.  MEXICO. 

Ofljc*;  lioeales  9,  Mexico,   D.   1\     Mine  lifTicc:  Cadcreyta,  Queretaro, 


DA.       I 


h4 


BOOK. 

Hex.    Ore«t  rarry  silver,  copper,  lead  atid  sine.     Ha»  uteaui  power  ftnd  a  €4aB 

MiifU^^r,  enip(oyin|^  a)»fjui  2tlC>  inpn. 

BRAULIO  MADRIGAL  TUMBISCATA.  MEXICO. 

Mitie  oflioc:  A}^tKiiig:iiti,  MLelium^an,  Mexirow    Has  tfteam  power  equips 
meiit,  aud  m  opened  Ijv  ali&ft  and  tunnel, 
GEWERKSCHAFT  GRUBE  BRICCIUS^STOLUr, 

Mine  uHire:  Anniil>t'rg,  Sfixony,  (Jemiany.  E.  R,  PciUer, 
H;ix  iir^riMi(if«Tc>u»  iiiid  ziricifonius  <-<ip[»f^r  nn^,  Pr(*NUinahly  idle, 
GEWERXSCHAFT  BRIGITTA  ER2BERGWER1L  GfiRMAlii. 

Mine  oifwc:  Ht^nnheini,   Klflnaa,  Oennany.     Ham  laad^  copper  and 
4ftVH.      Pr**sHimih\y  icjlf, 
BRINDLE  PUP  HiniNG  CO*  ARiZORA. 

Lftjpr  ri'turtjt^i  frum  former  mine  office,  Dewey,  Ya\'apai  Ok,  .^rii. 
BRISTOL  MIKE,  .  COIfNECTICUT. 

At  BriftU>l,   Hiirtfortl  Vo,,  Connwiicut.     Wa*  worked  during  the  lasl 
di^'tide  of  the  Nitti'tcM*ntli  (Viirtiry^,     Killed  with  water  and  mtue  maeliiDefy 

lit    I  Kit  t  run    irf   sluifl , 

BRISTOL  COPPER  MIIflNG  CO.  HEVADA. 

Otru'i-:  I'Oi   Milling  1-ai  lumgo  HUg.,  r**'nver,  Colo.     Mine  office:  15i»cl 
Liiitolii  t'lK,  Nev.     C\ipilnli/;i(i<»u  $2.(MMMK»0,  shares  Si  par,      Witu  G<?ldi 
getiemt  miiimgrr;  II,  T.   Frt'tjilftith/iip  mi  peril  iteiidc^nt.     Ores  carry  cop] 
silver  and  Ivud.     l»  rlowly  fiJIied  with  the  Hilliiide  (-V»pper  Mining  Company^' 
in  ownerwliip  mid  nu*fiug<'iiii*m.     litis  mti^le    very  ^niiill  i^hipuients  of  oie, 
n«aftyii»g  1*%  t"  .*W*'/(    etipfxT  luid  fihont    It)  o«.  silver  per  ton,     Propertjf 
tlioii^ht  to  he  Viihiuhle,  hut  ('oiiijifiny  iti  ruiani'i:il  HtraJtjs. 
BRITANNIA  COPPER  MINE,  LTD. 

*miir>:  I.  IV|sllnJ1s^r:,t^*  S( .,  Londfin,  R  C,  Kng.     W,  K,  I^aAIertoa,  flecre- 
tttr>'.     (  n|ii(:il,  tHuniiinl,  i'!H),tM>l);  issntnt,  £7/R)0,     Ixieation  of  lands,  if  any, 
not  leiiriH'tl. 
"BRITANNIA  COPPER  SYPTBICATE^  LTD.  BRITISH  COLUMBIA. 

( }\hvv. :  P.O.  Ikix  S'J I ,  Vjuit'oii ver,  11.  C.  Mine  othee :  Brit-juinia  Beach,  11 C* 
(-U  pi  tali  station  |ii2ri,tKK),  Hliarf«  $IV25  \>ar.  KAlgnr  Dewdney.  president ;  Geor^ 
K.  Uoliinsnn,  nifliui^iti^c  dian'tor;  W viin  Mertntitli,  eonsidt ingeitx^trical engineer. 
IVtpt^rty  is  agro«jM>f  21*7  :ii'ix**<,  lying -1  miles  fnun,  aoil  ahont  3,.5(X)'  alxive^salt 
wntvr^  at  Howe  Sound,  Njinainio  Division,  HrilLsli  CtUumliia,  carrying  a ppmx- 
inmtely  S..>(NKof  the  strike  fjf  a  ninninictth  mineral  xone.  This  mineralized 
heh,  mnging  3<Ml'  to  V^fiV  in  wultli*  consists  of  a  st*hb*t.ose  siliciouw  InAt  inj- 
prt*gnateii  with  iri^n  aiul  ropjMT  sulphide.**.  Assays  of  13  samples  gave  an 
average  of  3.84*  ^i  eopfH^r.  0.55  oz,  silviT  and  ahout  0.01  gold  per  ton  In 
aeiiiid  operation  the  percentage  of  copper  i.-*  likely  to  fall  lielow  tliese  figures, 
but  the  ore  Unly  Is  of  immerw^e  size,  the  amount  of  ore  actually  e^cpoeed 
ha\ing  hwMi  variously  evstlniateit  at  l,S(Kl.(XM>  lo  3,t)(MI,m)0  tons,  wilh  the 
cartainty  of  f^r  larger  amoimta  at  depth.  The  mine  can  Ite  worked  to  advan- 
tage  o|H'tMrtst  for  many  years,  as  the  climate  is  not  utis^uited  to  winter  woik 
•  ^-  opi»n, 

IU,OUO  aerial  tramway  of  2,500  tons  daily  capacity  is  nearing  com- 
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pletionand  500  4i.  p.  has  been  developed  from  water  under  an  effective 
bead  of  IfiOCy,  Plant  has  Canadian  Westinghouse  3-phase  alternating 
current  generators  direct-connected  with  Pelton  wheels.  There  is  a  3-niile 
^xansmiasion  of  the  electric  current,  with  two  200-kw.  6, 600- volt  generators. 
-A^t  the  bay  is  a'250'  wharf  with  QO'  L  and  a  300-ton  concentrator  is  under  con- 
8t.niction.  Company's  plans  call  for  an  initial  daily  production  of  about 
1,000  tons,  and  mine  should  become  a  producer  quite  early  in  1905. 
Property  is  one  of  vast  possibilities,  and  management  is  fully  experienced 
9k,Mid  capable. 

BRTTANHIA  MIHIN6  CO.  MONTANA. 

Office:  219  Germania  Bldg.,  Milwaukee,  Wis.     Mine  office:  Butte,  Silver 

Bow  Co.,  Mont.    G.  R.  Nickey,  president  and  general  manager;  G.  R.  Best, 

'secretary  and  treasurer;  J.  A.  McLeod,  superintendent;  Wm.  Fisher,  engineer. 

Organized  Sept.  25,  1892,  under  laws  of  Wisconsin,  and  capitalization  in- 

OYeased  Mar.  2,  1898,  to  $350,000,  shares  $1   par.     Has  paid  dividends  of 

^42,000.     Lands,  one    patented    claim,    area    13  acres,  showing   6  veins, 

of  which  3   parallel  veins,  of  3'   to  30^  width,  are  developed  by  shafts 

c^     lOO',    150,    and    400^,    with    about    5,000^  of  underground  oj^nings, 

c^Tes    giving   average    values    of  about   $35   per    ton,    mainly    in    silver. 

Sa8  steam  power.     Mine  is  leased  by  levels  to  different  tributors,  on  royalty. 

BRITISH  AMERICAN  GOLD  COPPER  CO.  SOUTH  DAKOTA. 

Letter  returned  unclaimed  from  former  office,  Deadwood,  S.  D. 
BRITISH  COLUMBIA  AGENCY,  LTD.  BRITISH  COLUMBIA. 

Mine  office:  Albemi,  Vancouver  Island,  B.  C.  D.  G.  Smith,  manager. 
XVoperty  includes  the  Modoc  and  Kitchener  claims,  which  give  a  fair  showing 
of  chalcopyrite  and  auriferous  quartz. 

BRITISH  COLUMBIA  CHARTERED  CO.  BRITISH  COLUMBIA. 

Office:  Street  Railway  Chambers,  Montreal,  Quebec.  Mine  office: 
Summit,  Yale  &  Cariboo  district,  B.  C.  Is  commonly  known  as  the  B.  C. 
mine.  F.  S.  Parrish,  manager.  Lands,  8  full  claims  and  3  fractions,  devel- 
oped by  about  7,000^  of  underground  openings.  Ores  are  argentiferous  and 
dightly  auriferous,  averaging  about  5.5%  copper.  Has  a  225-h.  p.  steam 
plant,  a  4-<irill  Rand  and  a  5-drill  Ingersoll-Sergeant  air  compressors. 
BRITISH  COLUMBIA  COPPER  COMPANY,  LTD.  BRITISH  COLUMBIA. 
Office:  31  Nassau  St.,  New  York.  Mine  office:  Greenwood,  B.  C. 
Organized  1898,  under  laws  of  West  Virginia,  A^ith  capitalization 
11,250,000,  shares  $5  par.  F.  L.  Underwood,  president;  F.  L.  Som- 
mer,  vice-president;  R.  fi,  Eggleston,  secretary  and  treasurer;  W.  H. 
Thomas,  managing  director;  Frederic  Keffer,  general  manager;  S.  C. 
Holman,  mine  superintendent;  J.  E.  McAllister,  smelter  superintendent. 
Lands,  10  crown-granted  claims,  area  180  acres,  also  a  60-acre  millsite,  in 
the  Deadwood  district,  showing  5  ore  bodies,  of  which  3  are  being  developed, 
one  having  a  width  of  SO'  to  150^  and  length  of  1,300^,  opened  to  depth  of 
500'  and  returning  an  average  of  1.7%  copper,  0.4  oz.  silver  and  $1  to  $2 
gold  per  ton.  Gountiy  rocks  are  limestone  and  diabase,  veins  occurring  as 
contacts  and  carrying  auriferous  and  argentiferous  chalcopyrite  in  connection 
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itUMti  .ihfll^  injch  :iiiise  «idiRr  jiuftB  if  zibrnir  .2011'  deitth  each.  Hiis  abciii::: 
^.My  ^  imdrarpaviiut  i^maue.  animfMrf  tzi  jhow  about  6,(NM).00l)  tnna  o- 
^>«i%.  -vicH  iB^^iri.xismast^  XiWl^^W/^  tuns  hifxiBd  ant  fibr  sCo^ng:  Mizui 
w^^ftf^fM-rfK^Ciuiiiekt^^lir.  'iflir.  invalid ^W'.coiiiifletBd by  iiinaiBni^ 
f^.  fittwm  ^yiunTwt  #mi  di«  hiE  abiive:.  Sbol  amneL  has  a  double  traeki 
irirK  ^$-«^Mi  <*sn.  Mut  jc  chf^  awMich  oi  a  msSKT  Wiaati  crruiuT  of  75  tons  hooii]^ 
^tt^^t^f.  mA&rmt^  r^m  &v  msm  piwinig  a  .i^  nn^  The  mine  has  a  50IX4i.  p. 
m/ntat*  er|ui^pw»f.nt.  mi^iodbMr '«  hAiBCii.  <iae  of  "SsASf^,  pMid  fior  a  depth  of  1,000^ 
*  \f)h^fM  Mnii(ht-ftne  evrjiw-MMnipnand  air  ccimpRaBor  and  a  35-dnil  cxqsb- 
fMfv^t^mA  M-^tMn^/tfamt^,  25  power  defllB.  Robins  belt  conveyois  and  JeSrej 

7h^,  T^Mm^i^it0i  ftknt^  hnat^  I9f^,  m  aboot  a  qqattn^  mile  firom  the 
V^tni^ff.  f/re  ettnttfi  mh  fkama^  repfaMPenenta.  rangrng  2^  to  20IK  in  width, 
wHh  Hf9  A^#nr»c^  width  r>f  a^joort  IfWf,  aad  abooi  IjODfK  in  proven  length.  Ore 
fff-^UfnM  ftf^'fhtxint^  fhakofyfrite,  orauionalj  m  cfistiaet  boifies,  but  as  a 
ml^  w  d'fntmnin^Uid  in  fmnnte  panirfes  tlooagh  a  gangne  ranging  from 
/rirK^'f/^ln  Ut  ctXtHTt^mn,  mrrjinf^  txr^aatmal  magnetite  and  specular  hematite. 
'tli*'Hfi4mnhfmrmne  w  opened  hy  shafts  of  20(f  and  300^,  and  tunnds  of  200^, 
2fiff,  ttw\  ff(J(/.  Main  nhaft  with  S-compartments  has  a  I504i.  p.  double- 
firuiti  f^iprine  itfrini  mixing  2-ton  skips.  Bulk  of  oie  is  mined  open-cast. 
^Vf^rntc^  f'f^i  ff  *ff^  min#^l  in  1903,  under  old  company,  was  $1.10  per  ton. 
'\'Ut'  HfMSnh  (Ui\um\f\si  Oipper  Co.,  abio  owns  a  three-fourths  interest  in  the 
i.tuum  u%\upt  tiu(\  (i\if,Tn\jf!n  Kame. 

'Yhp  ItM-Utu  MmHt^^r,  at  Greenwood,  2|^  miles  fnxn  the  mine,  does  a 
i*i'UPm\  v\\n\4m\  fiiiMirirm.  It  linji  a  45x58'  blast-furnace  building,  with  two 
Jr/A  Utu  \\\W(*hn\uwrfi  fiinim'eH,  42x150*  at  the  tuyeres,  2  Connersville 
lilowfiff*,  t/yo  li.  p.  |{i>yri(il(lf«-(!orliflH  cn|^ne,  and  3  100-h.  p.  boilers,  super- 
mnM  l»y  cIiTlrir  fwiwcr,  hrouKbt  25  miles  from  Cascade.  Management 
pUfiM  itiMliiltitiK  2  tinw  'UK)-roti  furiinreR.  The  dust-flue  chamber  is  12x620^, 
1  r  iiiifii,  loiHliiiK  ((> '(  y^y  linck  Htark.  Slog  is  handled  in  S-ton  side-dumping 
|»nf«,  lifiuliMJ  hy  II  Niimll  Htc/itn  loromotivo.  The  45x9^  converter  building, 
nf  Ktrol,  niinpliMiMl  HMM,  \\i\n  two  Hiands  >\nth  five  5-ton  shells,  84x126', 
nf  ItnUKli  ty|H«,  tillnl  hy  liydrnulic  arcumulator,  shells  being  handled  by  a 
'to  hm  'I  ninlor  rlottrlr  tmvolinj?  rrano.  Matt<j  from  the  furnaces  runs  about 
W\^  (*n|i|>rr,  Tho  ronviMlor  department  has  a  72"  silica  mill  for  linings. 
A  hi'l<|<io(tiiiK  pliud  U  h(«htg  inNtallcMJ  for  moulding  the  flue-dust.  The  reduc- 
<(oh  pliittt  lurludoH  a  W  ntory  OAxTt)'  sampling  mill  and  a  40x81'  power-house. 

The  iMMnpnny  iMitpluvH  ahout  1(K)  men  and  20%  of  the  production  se- 
euh^l  \n  fhun  euMom  oivk.  On^  priKiuotion  in  1904  was  211,864  tons, 
\\\\\\  net  phHhie(iu»\  \\a>«  A.lVSljia  Ihs.  refined  copper,  118,418  oz.  silver 
m\\\  \\\\,\\XS  o#  j^\ld.  *l*he  pri»|HM*ty  has  a  gixxl  management,  and  while  low 
\\\  MHu(e  \\\\y\  rt'\piirii\g  earefnl  handlii\g,  has  an  assured  future  if  given 
p»>»piM'  eaiv 
nHITIHH  iH>tUMHU  KXPLORATIOlf,  LTD.  IRITISH  COLUMBIA. 

Mhw  \^rtUv   Kau\Uh«|vi,  YiiW  \t  t>iHlHH»  district,  B.  C.    J.  Aigall,  general 
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manager.     Property  includes  the  Iron  Mask  mine  and  sundry  claims  at 

^^*^*^oop8,  also  the  Colossus  group  at  E^stere  Basin,  Nanaimo  district,  where 

about    2,000'  of  development  has  been  secured.     The  Iron  Mask,  opened 

lJi9Q,  has  a  520'  main  shaft,  with  nearly  a  mile  of  underground  development, 

opening  a  considerable  body  of  auriferous  copper  ore,  mainly  of  concentrating 

^■»<ie,  with  a  fair  proportion  of  smelting  ore.  Ore  carries  fair  values  in  copper, 

silver  and  gold.     Smelting  ore  and  concentrates  are  shipped  to  the  Granby 

smelter  for  reduction.     Equipment  includes  a  $75,000  concentrator,  built 

in   1904.     Property  is  conservatively  and  capably  handled. 

BRITISH  COLUMBIA  &  LAKE  SHORE  BRITISH  COLUMBIA. 

COPPER  CO.,  LTD. 

Letter  returned  unclaimed  from  former  mine  office,  Summit,  B.  C. 
BRITISH  EMPIRE  GOLD,  COPPER  &  DIAMOND  SYNDICATE,  LTD. 

Apparently  a  dead  one. 
BRITISH  GOLD  &  COPPER  MINING  CO.  SOUTH  DAKOTA. 

Said  to  have  property  in  the  Black  Hills  district,  presumably  in  Penning- 
^^  Co.,  South  Dakota.  Address  of  company  not  secured  and  no  work 
knoiim  to  be  in  progress. 

BRITISH  GOLD  MINES  OF  MEXICO,  LTD.  MEXICO. 

Offices:  Bush  Lane  House,  Cannon  St.,  London,  E.  C,  Eng.  Mine 
oflSce:  Torres,  Sonora,  Mex.  Robt.  J.  Price,  chairman;  Geo.  Thompson, 
wcretiary;  John  F.  Allan,  managing  director  in  Mexico.  Capitalization, 
^100,000;  issued,  £70,080.  Lands  include  the  Colorado  Ures  mine  in  Sonora, 
and  a  portion  of  El  Carmen  mine,  Tlalpujahua,  state  of  Michoacan.  Has  a 
lO-stamp  mill  and  smelter  at  the  Colorado  Ures  mine.  Idle,  and  lands  for 
sale. 

BWTlSfl  ORE  CONCENTRATION  SYNDICATE,  LTD.  WALES. 

Office:  1  St.  Helen's  Place,  London,  E.  C,  Eng.  Mine  office:  Beddgelert, 
Wales.  Oiiganized,  Dec.  21,  1900,  with  capitalization,  £150,000,  shares 
^1  par;  issued,  £85,007.  Chas.  N.  L.  Shaw,  secretary.  Property  is  the 
British  rights  to  the  Elmore  oil  concentration  process  and  the  Sygun,  Cribb 
l^hu  and  Aran  mines  in  North  Wales,  estimated  to  show  ore  reserves  of 
480,000  tons  of  gold-copper  ores,  equipped  with  20-8tamp  mill  and  4-unit 
Elmore  oil  concentrator,  also  an  interest  in  a  copper  min6  in  Cornwall. 
fiRmSH  SOUTH  AFRICA  COMPANY.  RHODESIA. 

Offices:  2,  London  Wall  Bldgs.,  London,  E.  C,  Eng.  This  gigantic  cor- 
poration owns  sundry  copper  fields  of  promise  in  northern  Rhodesia,  which, 
as  developed  to  the  point  of  actual  mining,  are  set  aside  as  subsidiary  cor- 
porations. 

BRITTON  GOLD  MINING  CO.  WASHINGTON. 

Letter  returned  unclaimed  from  Whatcom, Wash. 

K.  K.  BERG-  UND  HTJTTENVERWALTUNG  BRIXLEGG.  AUSTRIA. 

Mine  office:  Brixlegg,  Tyrol,  Austria.  Is  an  active  producer,  securing 
considerable  silver  and  a  little  gold  as  by-products.  Gustav  Kroupa,  general 
manager;  Vincens  Svoboda,  superintendent  and  mining  engineer;  Cayetan 
Hummel,  smelter  superintendent;  Josef  Link,  purchasing  agent.     Mining 


TME  COPPER  BAS'DBOOK^ 


HHX  ilOiUEZAET  ODL,  LTOl 
320.  ColliiM  dt^  XdlMNn 


AUSTRALIA. 

e,  \lctom^  AoBlfalia.  and  3,  Great 
Mine  office:  Bfoken  Hill,  N.  a  W^ 
AosinliAa  boatd ;  FrederieH 


G.  D.  Ddpni,  genenl  auia^r;  A.  J 
M.  DScfcenBon,  aecretary  in  Melbourne; 
Hv  J,  Seelejr,  aecfvUry  in  Loodoii;  L.  A.  WfUaune^  a^eot,  Alfred  Chambers^ 
Adelaide,  Anntala;  R.  S.  Kiik,  i«aii^  Sfdnmy,  N.  S.  W.  CapttalUatioQ, 
je3M«<XKI,  diAies  80.  [Mr.  Has  been  a  ver>'  larg^  dividend-pavej  since  189 L 
Plioiw  ijr  ig  the  Bfokcn  HDl  ail ver4cad  mine,  gimdry  leases  of  iron  ore  lands  for 
fltpoBi  and  lands  at  Fart  Firie.  Baa  stean  and  electric  power,  2,000  ton  concca- 
irat4>raiMlexteiwlyelearhuigworl»at  Pott  Pirie,  employing  about  2. 5CX>  men. 
Formerly  produced  copper  matte  carrying  about  300  tons  of  refined  copper 
y«Arly,  but  eecietary  states  thai  under  new  metallurgical  methods  the  copper 
is  \mi  in  saving  the  silver. 
BROMIDE  COPPER  CO.  IfEW  MEXICO. 

Suppr>«e<l  to  hiive  niitieral  lands  near  Tres  Piedras,  Taoa  Co.,  N.  M. 
BROMIDE  COPPER  db  GOLD  MIHING  CO.  ITEW  MEXICO. 

Haw  22  rlatms  in  the  Bromide  district,  Rio  Arriba,  Ck>*,  N.  M.     Did  cou*^^ 
nicicmlde.  fJevelopment  work  in  1902,  but  apparently  idle  since,  ^M 

BROlfZE  MONARCH  GRO0P.  WASfllHGTOir.^ 

Iinj«i  ft  ^iHV  tunnel,  on  rlaims  adjoining  the  Sweden  group  near  Mount 
Ht.  Ib'lrji,'^,  SkfmMniia  county,  Washington,     Has  produced  about  1,000  tons 
of  wulfihkk^  MH'  tarrying  gold,  silver  and  ropper. 
BROOKLYir  COPPER  A  GOLD  MIimrG  CO.  WASHINGTON, 

nnir*^:    Andiloiiuni    Hldg.,    Spokane,    Wash.     Capitalization    $1LKJ,IXX>. 
M,  [,.  rrrnhdl,  [jn^«iiicnt;  C.  von  CiiLsa,  secretary.     Lands  are  in  the  Colville 
Hr*iorvi\  U  [l*<!^in^^hln.     L>eclinea  to  furnish  any  statement. 
BROOKLYN  MINING  CO.  CALIFORNIA. 

Minr  ullii  r  :  hal<%  San  llernarfiino  Co.,  Cal.     H.  H.  Ames,  superintendent. 
(>ri^  farrv  >(«4il  iind  rtip^wr,     Ha^  gasoline  power  and  3-stamp  mill. 
UROOKLYN  MINING  CO.  COLORADO. 

tMuw  nlhitv  SilviTton,  San  Juan  Co.,  Colo.     T.  Manion,  superintendent. 
Wtvm  vany  gt*Ui.  ^ih  it  and  lopficr.     Haa  steam  power  and  lO-stamp  nxiU, 
HHOOKLYN  MINING  CO.  NEVADA. 

Minr^  nth*^^   Ciuiinrt,  Klko  Co.,  Nev.    Has  gaaoUne  power. 
IIROWN  ALASKA  COPPER  CO.  ALASKA. 

Miu««  otth^:  (^ii)>|ienuount.  Prince  of  Wales  Island,  Alaska.  Samuel 
HiUti^rman.  genfrnl  ntatiaicer:  P>iul  Johnson,  ciMSulttng  engineer.  Property 
IkVi'Uiilfw  Hte  Mainiii  gfvmp  «nd  adjoimtig  claima.  Oie  body  on  the  Mamie  is 
abauf  10'  Hidts  fttviix^  av^rafs  mam^  of  tl%  eopper  and  $1  gold  and  nlver 
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Considerable  mining  development  has  been  secured.    The  reduction  plant 
includes  a  60z8(K  sampler,  W  high;  coke  and  coal  sheds  lOOxUO';  blast 
fumace  building  60x7(y,  of'Steel  construction,  vMi  room  for  addition  of 
converter  plant;  40x50'  boiler  house;  45x50^  engine  house  and  4  sets  of  ore 
bins,  60x120^,  with  capacity  of  10,000  tons,  plant  being  so  arranged  that 
material  can  be  handled  automatically.    The  fumace  is  44x160^  at  the 
tuyeres,  with  daily  capacity  of  400  tons,  equipped  with  mechanical  feeders. 
Slag  will  be  handled  by  2  locomotives,  drawing  5-ton  slag-cars.     Coke  will 
be  brought  from  Ladysmith,  B.  C,  at  a  cost  of  about  $6  per  ton,  delivered. 
Pl&Qt  includes  a  250-light  electrical  equipment.    Contracts  have  been  made 
^th  the  Cracker  Jack  mine  to  furnish  auriferous  quartz   for  linings,  and 
with  the  Mt.  Andrews  mine  for  a  daily  supply  of  100  tons  of  copper  ore. 
This  is  coifiidered  one-  of  the  most  promising  copper  properties  in  Alaska. 
BRUCE  COPPER  MINES,  LTD.  ONTARIO. 

In  voluntary  liquidation.    L.  Abrahams,  et  al.,  liquidators,  31,  Palmers- 
ton  BUgs.,  London,  E.  C,  Eng.     Property  is  the  old  Bruce  Mines,  on  Georgian 
^y,  Algoma,  Ont.,  opened  in  1846,  closed  1876,  after  producing  $3,300,000 
^rth  of  copper.     Lands  include  mineral  rights  to  20  square  miles.     Depth, 
Q^iiy  500^ ;  ores,  sulphide,  mainly  chalcopyrite  in  quartz  gangue,  occurring 
'^  aevend  parallel  veins  traversing  diabase  and  running  nearly  east  and  west. 
*«©  two  principal  veins  are  3'  and  15'  wide,  giving  ore  said  to  average  5%  cop- 
P^.    Plant  includes  rock  crushers,  rc^,  jigs,  hydraulic  sizers^  round  tables, 
^Hffin  mill  and  Frue  vanners.    Concentrator  said  to  have  daily  capacity  of 
^^  tons.     Property  thought  to  be  valuable,  but  cannot  \ye  worked  to  ad- 
^^'^tage  without  a  smelter  on  the  ground,  or  easily  accessible. 
^UCB  MINING  CO.  IDAHO. 

Mine  ofl^:  Junction,  Lemhi  Co.,  Idaho.  A.  T.  Bruce,  general  manager, 
^^ploys  15  to  20  men.  Has  coppei^old  ores,  opened  by  tunnel,  and  con- 
^^itiplates  installation  of  a  small  smelter. 

^UCS  &  CHESSOR  MINING  CO.  BOLIVIA. 

Mine  office:  Oruro,  Bolivia.    Has  steam  power  and  employs  alx>ut  100 

^UOKR  y  CA.  BOLIVIA. 

Offiee  and  mine:  TcAedo,  La  Paz,  Bolivia.    Are  small  producers  of  copper 
*>Hi  have  steam  power. 
I^' GONZALEZ  BRUNO.  CHILE. 

IGiie  office:  Cojon  de  Maipd  Santiago,  Chile.     Mines  have  copper  ores, 
^^^rying  cobalt  in  connection.     Properties  have  steam  power  and  employ 
•^HmtfiOmen. 
^UlSWICK  CONSOLIDATED  GOLD  &  COPPER  CALIFORNU. 

NDUNG  CO. 

IGne  office:  Grass  Valley,  Nevada  Co.,  Cal.  Is  an  old  gold  pnHlucer, 
'^tly  rejuvenated,  but  cannot  be  learned  that  it  lias  any  ropfxfr  profM?rty. 
^UBSWICK  MINING  CO.  COLORADO. 

Ifine  office:  Tin  Cup,  Gunnison  Co.,  Colo.  Orni  carry  gold,  hilvf;r  and 
^i^pper.     Has  steam  power  and  100-ton  eoiucfittuior. 


•^^•^^e.  '^1'cov*^*  '^^^■^^^i^5'7o  o^  ^  ci^^,?^ 


"«' «^s;  -°^r  orr;.^  s.-ns- ^- ' 
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superintendent;  P.  Quinn,  mine  Buperintendent;  Edwin  M.  Clark,  engineer 
and  metaUurgist.  Lands,  50  pertenencias,area  123  acres,  also  a  3-acre  millsite 
and  5,cx)0  acres  of  miscellaneous  lands,  showing  6  fissure  veins,  of  which  2 
*re  Undergoing  development,  these  averaging  4'  width  and  opened  to  eOC 
o»  an  incline,  giving  average  assays  of  12%  copper,  10%  lead  and  325  oz. 
silver  per  ton,  from  argentiferous  tetrahedrite  and  sulphide  copper  ores. 
Has  3  shafts,  deepest  470',  with  8,000'  of  underground  openings  and  about 
20,0OO  tons  of  high-grade  ore  blocked  out  for  stoping.  Has  a  complete 
steam  power  equipment,  25-ton  concentrator,  10-ton  leaching  plant,^  5-stamp 
"^>  2  roasting  furnaces,  and  35-ton  smelter,  with  reverberatory  furnace 
™*<le  of  silica  brick.  Everything  about  the  furnace,  except  the  iron  work 
^"as  made  on  the  ground.  The  success  achieved  by  this  smelter,  is  a  high 
*«stiinonial  to  the  resourcefulness  and  ability  of  Mr.  Clark,  its  designer. 
*-<>nipany  began  payment  of  2.5%  semi-annual  dividends,  January,  1903. 
^^'^^uction,  1904,  was  about  1,200,000  lbs.  fine  copper. 

^^^palo  group.  mowtana. 

Sundry  claims  in  the  Scratch  Gravel  district,  northern  Montana.     Were 
*^*^u  under  bond  by  Lake  Superior  mining  men  in  1902,  but  dropped  later. 

^^^tPAlilA  DEL  FERROCARIL  y  MIKAS  DEL  BUITRON.  SPAIN. 

Mine  office :  Zalamea  la  Real,  Huelva,  Spain.  Don  Diego  Bull,  general 
y*^«^ager.  Company  b  controlled  by  F.  C.  Hills  &  Co.,  of  Londan.  Mines 
^'^clu^jg  ^jjg  Castillo  del  Buitron  and  La  Poderosa,  area  6  hectareas,  at  Zalamea, 
^'^^  the  Concepcion  mine,  area  42  hectareas,  at  Almonaster.  Sundry  other 
^'^perties  are  under  exploration.  Annual  production  is  estimated  at  about 
1»^,000  lbs.  of  refined  copper. 

^^L  DOMDIGO  MnONG  CO.  WYOMIlfG. 

Mine  office :  Hecla,  Laramie  Co.,  Wyo.  John  L.  Morgan,  superintendent, 
^  last  accounts.     Ores  carry  copper  and  gold  values. 

^XJLLARD  MmE.  ARIZONA. 

Lands,  5  claims  in  Cunninghani  Pass,  Yuma  county,  Arizona,  said  to 
^ve  assays  of  12%  copper  and  $12  gold  per  ton. 

^ULUON  MINING  CO.,  LTD.  IDAHO. 

Office:  Wallace,  Idaho.  Organized  1902,  under  laws  of  Idaho,  with 
Capitalization  $1,000,000,  shares  $1  par.  B.  F.  O'Neil,  president;  James 
H.  Taylor,  secretary;  D.  A.  McKenzie,  general  manager.  Lands,  4  claims, 
area  80  acres,  showing  a  12'  fissure  vein  giving  assays  of  14%  copper,  $4  gold 
and  12  oz.  silver  per  ton,  from  sulphide  ore.  Shaft,  100';  tunnels,  80'  and 
170'. 

BULLION  BECK  &  CHAMPION  MINING  CO.  UTAH. 

Mine  office:   Eureka,   Juab  Co.,    Utah.     P.   L.   Farnsworth,   manager. 
Secures  a  limited  amount  of  copper  as  a  by-product  from  gold-silver-lead- 
ropper  ores.     Has  steam  and  electric  [X)wcr  and  concentrator,  employing 
about  150  men. 
BULLWHACKER  GOLD  &  COPPER  CO.  ARIZONA. 

Promoted  by  H.  B.  Oiflfoid  &  Co..  10  Wall  St..  New  York.     Lands, 


1M  tmi.  cfjmM.  mss^mirjK^ 


4  Mtl0»  '«MK  if  PuMHiwr;.    Taft^ayM.  rmmcw, 

''j^lU*    ^^itt;  Laik  Ocy.  Tftiiu 
IUkif4^7<  niwfti  W^  own.    fJi 

^hmiim,  nmatk  tiX  tmrokr  a  the 

AW^  ^^fm  ti(0k  Mninfp,  Uim^  mud 

«#^  huM  fvrwkr  l>ri«ril  tfM^  Otpptr  Gsij  i 

Ud^  fUrmmft  wirtk  r»ih«r  iiMliSemit 
Hi  4^h.  HnOf  HiSk,  witb  *  cfisoKlcr  of  abool  4;0IXr  aod  nb«  l^aXT 
u\itr^^.  W^,  mtntmtA^t^  etmntry,  m  cmupotd  of  cmfiCife  roc^  ptmopa^ 
ffry/#lft4if,  with  9  tmtftnl  iMfotM  hftvioj^  *  Mifte  of  apiaazinHitdy  north  b^ 
iir/*ith,  Ww,  ffm  fftnirnft$;  in  •hcmr-xonei  in  thpJade^Dd  mete-dmlMMe  <ijfcBB» 
Kill  t4  mt^furMHWy  nUty  stnurture,  the  lenon  baring  a  daj  ffoqge  of  1'  to 
i¥f  im  trtt0'.  iff  U/ih  waIIm,  The  main  lenoei  have  alringefs  and  feedeis  rai^iiig 
Iffftft  ti  /#rw  \$}t}ttm  Ut  W  in  width,  carrying  2%  to  30%  copper.  The  prindpal 
iKffM^  iir«f  2^^  Ui  /!()(/  k/fiK,  2^  to  4(K  wide  and  one  has  been  opened  to  a  depth 
#ff  iSTl'.  Thi)  /^irii;  fA  MjrfinrJary  enrichment  shows  about  W  of  bonanai 
#ffit,  thu  rnnin  orrr  tiorliivi  U;low  carrying  chalcopyrite  associated  with  pyrite, 
mU»  n,  liMlfi  Ufffiiii}  and  chalcfX'ite,  with  occasional  carbonate  and  oxide 
^trf^n  Mu\  rtatlvfi  copf^iT  Tlic  (>efit  ore  body  gives  average  assays  of  about 
\t)^7ii  ro|f|Mir,  {\  it/,,  fiilvcr,  and  $8  f^old  per  ton,  and  shows  native  copper  and 
liiiDvti  fiilvfir  III  rotmiil(trfihli)  (fuiititities  on  the  67(/  level.  Principal  develop- 
Kii'iil  In  I'V  M  UmiitAn,  KiviiiK  n  ^*tu'k  of  350^.  No^'2,  the  main  working  tunnel 
hun  (Iniilild  irtukn,  mid  nii  iitidorKround  station  100'  square,  in  No.  3  shaft, 
roiitHiiiM  |Miwiit'ful  hoiMtliiK  Hnd  pumping  machinery.  The  mine  is  timbered 
Willi  M|iiitio  unlK  and  o)HTat(*<l  hy  ntcam,  water  and  electric  power. 

'Hilt  Piiiirlloi'.  (MmlliiK  n^^oyii  $2(X),000,  is  BOxBlO'  in  size,  with  a  90^  stack, 
and  liiiN  It  (ImIIv  niparity  of  'MH\  toiiM.  The  reduction  plant  b  terraced,  hand- 
ling III!  iiuiloiiiil  hy  ^iiivity,  and  haM  roast-stalls  in  series,  with  2  McDougal 
nilrlnliiH  tinnmi^  and  two  -UMIM^  blast  furnaces,  making  matte  of  35%  to 
^ll*V  lonur,  \\\\W\\  In  liiKrn  In  ladli'H  by  a  2(Mon  electric  traveling  crane  to  the 
iMMiMM'Mlun  di^jMiilnuMd,  whirh  haw  2  ntandtt  of  converters  with  68x98^  five- 
Imii  mIii'IU,  luininu  \\\\{  blUliT  ntp|HT  of  \)S%  t^^nor,  which  b  shipped  to  the 
m«l  aiiuM'  ivInuMv  at  rin>»im\  N.  J„  for  electrolytic  treatment.  The 
taUM'llvi  Imx  a  m>^hI  iiuu  luno  Hliop«  and  a  tunall  ci>ncentrator  has  been  added 
[\^\  s'^\\^^\M\\\^\\\i\\  \\\^\X  on  tho  lo»-^rtido  on>e^  of  which  the  property  has 
«M^nMu«M«  hvHtuvn  I  nntvttvMiv  and  inm  on«  fiU'  fluxes  are  obtained  on  the 
M\  I  «shI  i<\v«v  xu  lud^v*  tixMii  tho  n^iiH".  but  lack  of  suitable  ferruginous 
\M^\A  tsvi  lt\i\UM%  tl^'  l^k^h  <imto  !iu\)^mK!v  nuitt^riaUy  hampers  production. 
*^1^v«  v«  Ihv  «^s\vusl  U(x^v«l  ss'i^^^r  |v^^|>«>Hy  t>f  i^difoniia  and  b  aaseited  to 
^\v  Uhh^  h^Hv  iMN^hii^tsKs  iKsh^kH  (^l  sWtaib  a»  to  finances  are  withhekL 
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BUHKER  HILL  MnmiG  &  SMELTDIG  CO.  WASHDrOTOH. 

Office:  714-1123  Broadway,  New  York.  Mine  office:  Index,  Soc^ioniish 
Co.,  Wash.  Chas.  G.  R^ter,  president ;  John  D.  Campbell,  sccietaiy ;  Wilbur 
Morris,  general  manager;  V.  V.  Clark,  ffuperintc-Ddent  and  engineer.  Organ- 
ized Oct.  24,  1902,  under  laws  of  Uaine.  uith  capitalization  $3,000.1^00, 
shares  $1  par;  imiasued  $569,959.  Lands,  IS  clainis.  allowing  sundry  fissures 
in  granite  and  contacts  between  granite  and  diorite.  with  two  ore  bodies 
undergoing  development,  one  showing  an  ore  chute  2'  to  oO'  in  width  and 
about  SOO'  in  length  on  the  lowest  level,  thL<  carrying  sulphide  ores  averag- 
ing about  $8  per  ton  in  value.  Has  water  power  hoist .  half  of  an  IiigersoU-Ser- 
S^nt  single-stage  12-driU  air  compressor,  n€<-essar>'  mine  buildings  and  is 
served  by  the  Great  Northern  railway,  which  pas.<es  the  mine.  Property  is 
^ndled  conser>*atively  and  is  regarded  a.^  prumisiiig. 
BUBKER  HILL-SULLIVAN  COPPER  MHUNG  CO.  WASHIHGTON. 

Reorganized  as  Bunker  Hill  Mining  &  Smelting  Co. 
BUIKERVILLE  MINIHG  CO.  NEVADA. 

Mine  office :  Bunker^ille,  Lincoln  Co.,  Xev.     L.  C.  Bradley,  superintend- 
ent, at  last  accounts. 

HtnttlNGTON  COPPER  MINING  CO.  WYOMING. 

Supposed  to  have  property  in  the   Encampment   district   of  Carbon 
county,  Wyoming,  but  lands  not  located. 
BURMAH  COPPER  MINES,  LTD. 

A  cheap  bid  for  notoriety.  The  Burmah  .Vgency,  Ltd.,  was  registered, 
^^thoiit  articles  of  association,  Nov.  5,  1903,  in  Tendon,  with  a  nominal 
^^pital  of  £100,  and  at  the  same  time  this  flatulent  conoeni  registered  16 
^^Uwdiary  corporations,  each  with  the  same  niagnificent  capital  of  £100,  and 
^^h  begining  its  title  with  the  word  Burmah,  the  '*  Burmah  Copper  Mines, 
^^united,"  being  one  of  the  number. 

^HRIS  MINING  CO.  WASHINGTON. 

Mine  office:  Darrington,  Snohomish  Co.,  Wash.     Tlios.  Parks,  superin- 

^*iKlent.    Lands  include  the  Myrtle  and  Justice  claims,  opened  by  tunnel. 

KtmiS-MOORE  MINING  A  TUNNEL  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.     John  M.  Shaller, 

*n*rintendent.     Ores  carry  gold,  silver,  lead  and  copper.     Has  water  power. 

>^SRA  BURRA  COPPER  MINING  CO.  AUSTRALIA. 

Office:  Eagle  Chaml>er8,  Adelaide,  South  Australia.     Mine  office:  Burra 

°'*nfa,  Burra  Co.,  So.  Australia.    Organized  1901,  under  No  Liability  Act 

^  South  Australia,  with  capitalization  £120,000,  shares  £1  par,  10s.  paid 

™I  Unissued,  £24,827.    T.  B.  Gall,  chairman ;  V.  Lawrence,  secretary  and 

***>«irer ;  Wm.  West,  general  manager;  Jas.  S.  Prj'or,  superintendent.     Lands, 

'Nacres    freehold,  with  mineral  rights  to  11,065  acres  of  adjoining  lands. 

^try  rock  is  argillaceous  slate.     Mine  is  opened  by  five  tunnels,  of  600', 

^/  Sbo',  420'  and  180'.     Ores  in  upper  levels  were  cuprite,  malachite, 

**ttrite  and  native  copper,  occurring  in  very  rich  but  irregular  bunches, 

Wer  levels  showing  bomite  and  chalcopyrite.     Property  w^as  opened  1845 

^  ck)eed  1877,  after  making  51,662  long  tons  of  refined  copper.     Was 
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reopened,  1901,  by  present  company.  Ore  is  shipped  to  Port  Adelaide, 
miles,  by  rail,  for  smelting.  Fuel  used  is  wood,  costing  12s.  per  cord, 
soft  coal  at  30s.  per  ton.  Average  grade  of  ore  aa  now  mined  is  about 
and  production  for  1903  was  about  100  long  tons  of  refined  copper.  W 
ings  below  water  level  were  filled  with  water  at  last  accounts.  Has  st 
and  electric  power  and  employs  about  30  men. 
BURRAGA  COPPER  CO.  AUSTRA 

Mine  office*.  Burraga,  County  Bathurst,  New  South  Wales,  Proj 
is  about  one  mile  east  of  the  ''Lloyd  "  mine,  and  was  opened  in  1877. 
duction  was  570  long  tons  refined  copper  in  1898.  Ores  are  sulphide,  o< 
ing  in  a  belt  of  highly  altered  rocks,  ranging  from  porphyry  to  schii 
slates,  and  carry  1  to  3  oz.  silver  per  ton.  Mine  is  about  800^  deep.  Sm 
has  3  reverberatory  furnaces,  using  wood  for  fuel,  and  product  is  ser 
47%  matte  to  Lithgow,  for  refining. 
BURRO  MOUNTAIN  COPPER  CO.  NEW  JIEX 

Office:  402<108  Equitable  Bldg.,  Chicago,  Bis.  Mine  office:  Silver  ( 
Grant  Co.,  N.  M.  Organized  1904,  with  capitalization  $50,000.  Natha 
Leopold,  president ;  Theodore  W.  Carter,  manager.  Lands,  about  500  at 
in  the  Burro  Mountain  district  of  Grant  county,  held  under  lease  from 
Southwestern  Copper  &  Iron  Co.  Property  has  been  a  small  producer  in 
past  and  was  taken  over  by  present  corporation  early  in  1904.  Has  a  ( 
centrator  in  operation,  and  a  10-ton  smelter,  employing  about  60  n 
Management  is  excellent  and  property  is  being  developed  systematica 
and  on  a  considerable  scale. 
BURTON  CONSOLIDATED  COPPER  CO.  WYOIUI 

Office  and  mine:     Encampment,  Carbon  Co.,    Wyo.     R.  R.  Burt 
superintendent,  at  last  accounts. 
BUSTER  MINES  SYNDICATE,  LTD.  ARIZOl 

Offices:  Broad  Street   House,   London,   E.  C,   Eng.     J.  A.  Edmo 
chairman;  J.  R.  Shearer,  secretary.     Capital,  £15,000;  debentures,  £1,6 
at  10%.     Property  is  a  three-fifths  interest  in  a  copper  mine  said  to 
locat-ed  in  the  Peck  mining  district  of  Arizona. 
BUTLER-LIBERAL  CONSOLIDATED  MINING  CO.  UTi 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  Organized  19 
with  capitalization  $500,0(X),  shares  $1  par.  Is  a  consolidation  of  the  I 
Butler  and  Bingham  Mining  companies.  A.  L.  Jacobs,  ganeral  manag 
D.  R.  Williams,  superintendent.  Is  shipping  ores  to  the  United  Sta 
smelter  which  give  average  returns  of  about  6%  copper,  12  oz.  silver  a 
$1  gold  per  ton.  Declared  a  dividend  of  one-half  cent  per  share,  amoui 
ing  to  $2,500,  in  October,  1903. 
BUTLER  MINING  &  MILLING  CO.  VTi 

Absorbed,  1904,  by  Butler-Liberal  Consolidated  Mining  Co. 
BUTTE  &  ARIZONA  COPPER  CO. 

Letter  returned  unclaimed  from  Butte,  Silver  Bow  Co.,  Montana. 
BUTTE  &  BINGHAM  COPPER  CO.  UTAI 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co..  Utah.     O.  Roberta,  sup 
intendent,  at  last  accounts.     Presumably  idle. 
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BXTTTE  &  BINGHAM  COPPER  MDiniG  &  DEVELOPMEHT  CO. 

I^etter  returned  unclaimed  from  former  oflice,  35  Congress  St.,  Boston, 
Mass. 

BUTTE  &  BOSTON  CONSOLIDATED  MINING  CO.  MONTANA. 

Office:  52  Broadway,  New  York.  Mine  office:  Butte,  Silver  Bow  Co., 
Mont.  Organized  under  laws  of  New  York,  with  capitalization  f2,000,0CM), 
shares  $10  par.  Debentures,  $1,500,000  first  mortgage  6%  bonds,  due  April, 
1917.  Practically  the  entire  stock  issue  is  owned  by  the  Amalgamated 
Copper  Co.  Annual  meeting,  first  Monday  in  April.  Jxunes  Phillips,  Jr., 
president;  Wm.  G.  RockefeUer,  secretary  and  treasurer;  John  Gillies,  ffuperin- 
t^ndent.  Lands,  sundry  mines  and  undeveloped  claims  in  Butte,  including  the 
^ver  Bow,  Michael  Davitt,  Blue  Jay,  East  and  West  Grey  Rock  and  Berke- 
ley mines,  also  several  thousand  acres  of  placer  land;  also  claims  the 
Tnunway  and  Snohomish  mines,  which  are  in  litigation.  Silver  Bow 
Bhaft  No.  1  is  1,000'  deep,  with  3  compartments  and  a  163^42*  hoist,  with  an 
800-gaUon  Riedler  pump  on  the  bottom  level.  Silver  Bow  No.  3  has  a  TfJO' 
^mpartment  main  shaft,  with  a  500-gallon  Knowles  pump  on  the  600^ 
fevel.  The  East  Grey  Rock  has  a  1,600'  3-compartment  shaft,  with  20x48* 
^ist  and  2$-drill  Nordbei*g  air  compressor.  The  Berkeley  has  a  OOC/  3-com- 
payment  shaft,  with  18x32*  hoist.  The  Blue  Jay  has  a  2-compartmcnt 
shaft  1,075'  deep,  sunk  at  an  angle  of  72®,  with  3  compartments  Ijelow  the 
^  level,  and  a  16x32*  hoist.  Ores  are  lower  in  copper  and  riclier  in  silver 
than  the  average  of  the  district,  the  blister  copper  carr>nng  alx>ut  100  oz. 
"flver  per  ton.  The  smelter  has  700  tons  daily  capacity  and  dfies  more  or  leas 
'^ostom  work,  the  concentrator  and  smelter  being  at  Meader>-ille,  just  eaijt 
^  Butte.  The  company  employs  600  to  700  men  when  working  a  iKimial 
fwte.  A  dividend  of  $1  per  share  was  paid  January,  1904,  last  pre<-eding 
<fividend  having  been  $3  in  October,  1901.  Production  in  1903  was  alxiut 
",500,000  lbs.  refined  copper. 

Hie  following  table  gives  comparative  figures  for  the  past  four  fiscal 
yean  ending  June  1 : 

1901  1902  1903  19CM 

Tons  of  ore  extracted 214,310        189,499        245,333        202,286 

Cost  of  mining $960,047     $767,754      $801,40r)     $091,818 

Costoftransportotion....  41,019         36,523         39,287  34.388 

Total  cost  of  reduction  ...        551,344       404,723       524,361        682,655 

Piid  for  labor 888,860       709,689       785,705        550,070 

Machinery  and  supplies...        631,531        462,787        540,056        211,99-1 

Refining  and  marketing 199,961        281,935     

Net  earnings 586,053     •  165,617       202,408  96,85:^ 

^'^TTE  CONSOLIDATED  MINIHG  CO.  MOHTAIIA. 

Mine  office:  Butte,  SUver  Bow  Co.,  Mont.    J.  Brown  Goode,  manager; 
^  H.  Renisch,  superintendent.     Lands,  1,050  acres,  known  as  the  I.ake  Ited 
Placers,  including  the  Ella  mme,  having  a  700'  two-compartment  shaft  show- 
^  auriferous  and  argentiferous  co^qier  ore.     Property  not  regarded  • 
••well  k>cated. 
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BUTTE  COPPER  CO.  MOWTANi 

Supposed  to  be  composed  of  easteru  men  and  to  hold  bonds  on  tl 
Amazon,  Jessie  and  other  claims  in  the  eastern  part  of  Butte,  Silver  Bo 
county,  Montana.     Unknown  in  Butte.     Possibly  same  as  Butte  Consolidate 
Mining  Co. 
BUTTE  COPPER  MINING  &  SMELTING  CO.  MONTANi 

Office  and  mine:  care  of  Patrick  Mullins,  Butte,  Silver  Bow  Co.,  Mon 
Organized  December,  1903,  with  capitalization  $600,000,  shares  $1  par.  Pa 
rick  Wall,  treasurer  and  manager;  Samuel  Hall,  secretary,  l^perty  b  tl 
Dutton  mine,  with  250'  shaft,  planned  to  be  sunk  to  750^,  said  to  show  2'  < 
chalcocite  in  bottom  of  a  SO'  winze  sunk  from  the  250'  level. 
BUTTE  GOLD,  SILVER  &  COPPER  CO.  WASHINGTOl 

Office:  Spokane,  Wash.     Lands  are  about  25  miles  from  head  of  Lali 
Chelan,  Washington,  showing  2  veins,  one  8'  wide,  opened  by  tunnels. 
BUTTE  &  IOWA  MINING  CO.  MONTANi 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.     John  Hewett,  superintendeni 
Property  includes  the  Colorado  mine.     Has  steam  power. 
BUTTE  MINE  &  EXPLORATION  CO.  MONTANi 

letter  returned  unclaimed  frt)m  former  office  and  mine,  Butte,  Silvf 
Bow  Co.,  Mont.  Property  is  the  Pacific  mine,  in  East  Butte,  on  which  aboi 
$60,000  was  expended  by  former  owners,  without  success.  Property  undc 
attachment  by  Daly  Bank  &  Trust  Co.,  to  secure  an  overdraft  of  $2,337^ 
at  last  accounts. 
BUTTE  MINING  &  DEVELOPMENT  CO.  MONTAHA. 

Dead.     Went  broke  on  the  Emma  mine,  in  E^t  Butte,  Silver  Bow  Co., 
Montana. 
BUTTE  &  MONITOR  TUNNEL  MINING  CO.  MONTASA. 

Office:  care  of  C.  W.  Pomeroy,  vice-president,  164  La  Salle  St.,  Chicago, 
lUs.     Mine  office:  Butte,  Silver  Bow  Co.,  Mont.     Capitalization   $3,500,000. 
Has  a  1,500'  tunnel.     Idle. 
BUTTE  REDUCTION  CO.  MONTAIA 

Office  and  works :  Butte,  Silver  Bow  Co.,  Mont.  Owned  by  Colusa-Pairo* 
M.  &  S.  Co.,  and  treats  the  ores  of  the  Original  and  Stewart  mines.  Smelter 
was  practically  rebuilt  in  1903,  and  given  new  reverberatory  furnaces  planned 
to  convert  matte  into  blister  copper  without  subjection  to  the  Manhes  or  ordi- 
nary bessemerizing  process  of  conversion. 
BUTTERNUT  GOLD  &  COPPER  MINING  CO.  ARIZOHA. 

Mine  office:  Val  Verde,  Yavapai  Co.,  Ariz.     Cecil  G.  Fennell,  general mw 
ager;  S.  E.  Bretherton,  superintendent.     Has  auriferous  and  argentifcrotf 
copper  ores,  with  gasoline  power. 
BUTTON  GOLD  MINING  CO.  ARIZOIA- 

Mine  office:  Minnehaha,  Yavapai  Co.,  Ariz.  Wm.  Button,  superinteod- 
ent.  Ores  carry  gold,  silver  and  copper.  Has  steam  power  and  5-stampouB» 
MINA  EL  CABALLO.  MEXIOO* 

Mine  office:  Ind6,  Durango.  Mexico.  Wm.  Benton,  owner;  J.  M.  DcU 
Torre,  superintendent.     Has  steam  power  and  produces  silver  and  copptfi 
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mJKh  a  force  of  about  50  mten.    Said  to  t«  mkier  opcko  to  < 

ploration  Co. 

vha  caballoha.  mezkq. 

In  the  Arizpe  district  o^  Sooora.  Uexiro.  aboot  13  mus  w«th  of  IXwia£. 
Aiizona.    Shipped  some  copper  ore  cariyiDg  ^okl  aad  slT«r  Tables  lo  i^Kihcn 

at  El  Paso,  in  1903. 

CABEZAS  DEL  PASTO  1IIHE&  STAIB. 

Mine  office:  Puebla  de  Guzman.  HuelTa.  Spain.    Ovned  bj  C.  A  J. 

Sundheim,  who  have  operated  llie  property  since  15^7.     Wm.  Gotlirie  Bovie« 

general  manager;  Don  Jorge  Riecken.  superintendect.  Lands.  6  cooreasMos, 
area  104  hectareas,  with  about  300  hectareas  of  adjoining  bnds^  baling  12^ 
shafts,  deepest  104  metres,  with  5.000  to  6.000  metres  of  underground  opes- 
uigs.  Ore  developed  for  immediate  mining  is  e:«timated  at  750.000  tons  of 
pyritic  ore,  and  1,500,000  tons  of  cupriferous  schistSu  Lenses  apparently 
UH^iease  in  size  at  depth.  Mine  is  opened  by  ^verhand  stoping  and  dry> 
^"^*Uing  is  used  in  depleted  stopes.  Ores  carry  1.5^  to  5^  copper,  40^ 
to  52%  sulphur  and  40%  to  44%  iron,  and  the  schiste  range  0.25%  to  30% 
wpper.  All  pyritic  ore  above  1.5%  copper,  and  all  schists  alK)ve  10%  copper, 
^  exported.  The  lower  grade  ores  are  weathered  at  the  mine,  to  produce 
client  copper,  and  the  leached  ore,  free  of  copper,  is  sent  to  France  for  the 
>ulphur  contained.  The  water  from  the  mines,  where  SO.OOO  to  100,000 
^ic  metres  are  in  constant  storage,  carries  up  to  9  kilograms  of  copper 
^solution  to  each  cubic  metre,  most  of  which  b  saved  by  cementation.  The 
^^Dtt&t  copper  is  washed  and  classified,  the  best  quality  averaging  98.5% 
'^Pper,  which  is  much  the  best  grade  of  cement  copper  produced  anywhere. 
^Uig  by  overhand  stoping  and  rock  filling  is  said  to  prove  safer  and  cheaper 
■  than  open-cast  operations.  Surface  plant  includes  Robey  hobting  and 
Piping  engines,  and  the  mine  has  a  tramline  of  76  cm.  gauge^  also  an  aerial 
^  to  the  wharves  at  La  Laja,  on  the  river  Guadiana. 
CABHALES  COPPER  SYNDICATE,  LTD.  SPAIH. 

Offices:  18,  Walbrook,  London,  E.  C,  Eng.     R.  W.  Outram,  secretary. 
^Pital,  nominal,  £12,000;  issued,  £1,207.     Lands,  if  any,  in  Spain. 
^RERA  MINING  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Velardena,  Durango, 
Mexieo. 

'DHAS  y  FUNDICION  DE  CACOMA.  MEXICO. 

Office  and  works:  AatUn,  Jalisco,  Mex.  Wm.  A.  Cassils,  agent;  John 
■*on,  mine  superintendent;  M.  E.  Raines,  smelter  superintendent.  I^ands, 
^hours'  horseback  ride  northwest  of  Autlan,  including  the  Volcancillos, 
'"'isima  and  Palestina  mines,  carrying  auriferous  and  argentiferous  cop])er 
^,  opened  by  a  165'  shaft  and  a  160'  tunnel.  Has  steam  power  and  a 
'^ton  smelter,  employing  50  to  60  men. 

r     CACOMA  MINES  &  SMELTER  CO.  MEXICO. 

I  See  Minas  y  Fundicion  de  Cacoma. 

Cactus  group.  utah. 

Owned  by  Newhouse  Mines  &  Smelter  Co. 
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CACTUS  SMELTING  &  COPPER  CO.  UTAH 

Absorbed  by  Royal  Copper  Mining  Co.,  now  Newhouse  Mines  &  Smeltei 
Company. 
SOCIEDAD  ANONIMA  MINAS  DE  CAUL  SPAIN. 

Offices:  Bilbao,  VisK^aya,  Spain.  Mine  office:  Cala,  Santa  Olalla, 
Huelva,  Spain.  Organized,  Aug.  31,  1900,  under  laws  of  Spain,  with  capi- 
talization 15,000,000  pesetas.  Conde  de  Rodas,  president;  Don  Emilk 
Vallejo,  secretary.  Property  is  a  group  of  8  mines,  area  346  hectareas  at 
Cala,  carrying  magnetic  iron  ore  and  cupriferous  pjnrites,  and  ore  bodies 
apparently  are  extensive.  The  company  is  building  a  97-kilometre  rail- 
road from  the  mines  to  San  Juan  del  Aznalfarache,  on  the  Guadalquivii 
river,  in  the  adjoining  province  of  Sevilla. 
CALABASAS  COPPER  CO.,  LTD.  ARIZONA 

A  Douglas  Lacey  swindle,  in  Pima  county,  Arizona. 
CALAVERAS  MINING  ASSOCIATION.  NEW  MEXICO. 

Mine  office:  Alamagordo,   N.   M.     £.  A.   Hersperder,  superintendent 
Lands  include  the  Black  Burro  mine,  showing  sulphide  ores  of  copper  anc 
lead. 
CALCANTE  COPPER  &  NICKEL  MINES.  ITALU 

An  idle  property  near  Traves,  Torino,  Italy,  in  the  western  Alps  c 
Piedmont.     Once  a  large  producer  of  nickel,  cobalt  and  copper,  latter  fros 
chalcopyrite,  found  in  stratified  archaic  rocks. 
CALEDONU  COPPER  CO.  MICHIGAN. 

A  proposed  organization  to  take  over  the  Flint  Steel  and  adjoining 
mines,  in  Ontonagon  county,  Michigan.     Company  not  formed. 
CALEDONU  COPPER  CO.,  LTD.  NEW  CALEDOMA 

Offices :  79^,  Gracechurch  St.,  London,  E.  C,  Eng.  Mine  office :  Noume*, 
Diahot  district.  New  Caledonia.  Geo.  Allan,  president ;  James  W.  Chenhall, 
consulting  engineer;  A.  J.  Lindsay-Simpson,  secretary.  Lands  are  about 
4,000  acres,  including  the  Ao  and  Pilou  mines.  Direct  title  is  held  by  I/s 
Mines  de  Cuivrc  Pilou,  Ltd.,  entire  stock  issued  of  which  is  owned  by  Cale- 
donia Copper  Co.,  Ltd.  Capitalization,  £750,000,  shares  £5  par.  Debentuitf, 
£100,000  authorized;  £46,000  issued  at  7.5%.  The  Pilou  mine  has  been 
extensively  developed  and  is  connected  by  tunnel  with  the  Ao,  2.5  mil* 
distant.  Main  shaft,  240  metres.  Ores  are  carbonates  and  oxkies  netf 
surface,  succeeded  at  slight  depth  by  argentiferous  chalcopyrite  and  gaka* 
Ore  is  dres.sed  to  tenor  of  13%  to  15%  copper,  the  concentrated  ore  canying 
200  to  400  grams  of  silver  per  ton  from  the  sulphide  ores  and  2  to  4  gnn* 
gold  per  ton  from  the  oxidized  surface  ores.  Plant  includes  a  200-ton  concett- 
trator.  Company  wa.s  promoted  by  the  notorious  London  &  Globe  Fuiaa* 
Corporation,  Ltd.,  and  apparently  was  rol)bed  before  bom.  Company  in  poof 
financial  condition  and  properties,  which  are  regarded  as  valuable,  are  idle. 
CALEDONUN  EXPLORATION  CO.  MEXICO. 

Mine  office:  San  Nicolas  del  Oro,  Guerrero,  Mex.  T.  B.  0.  Murphy, 
superintendent.  Property  is  the  Nantzintla  mine,  carrying  ores  of  goWi 
silver  and  copper,  opened  by  tunnel. 
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CALKDOHIAN  MmiNG  CORPORATION,  LTD.  NEW  CALEDONIA. 

£.  Wells,  receiver  and  manager,  66,  Coleman  St.,  London,  E.  C,  Eng. 
Pn>pcrty  comprises  sundry  lands  carrying  ores  of  copper,  silver  and  lead, 
in  >^«w  Caledonia. 

COIOAKIA  MINA  DE  CiLIFORNIA.  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Cumuripa,  Sonora, 
Mexico.    Organized  1901,  with  capitalization  $1,000,000.    Lands,  20  perte- 
neneias. 
CATJFORNIA-AMECA  MINING  CO.  MEXICO. 

Mine  office:    Ameca,    Jalisco,    Mex.    G.   W.   Whitney,    manager.     Is 
developing  the  San  Pedro  copper  mine. 
CALIFORNIA  &  ARIZONA  COPPER  MINING  CO.  ARIZONA. 

Office:  care  of  Pacific  States  Mining  &  Investment  Co.,  a  shady  bank- 
•^pt  promotion  concern  at  326  Post  St.,  San  Francisco,  Cal.  Lands,  7 
claims  in  the  Huachuca  Mountains,  Cochise  Co.,  Ariz.,  17  miles  west  of  Bisbee. 
^^Aiuiot  be  learned  that  any  work  is  in  progress,  and  stock  probably  worthless. 
CALIFORNIA  COPPER  CO.  CALIFORNIA. 

Office:  31  Nassau  St.,  New  York.  Property  is  the  Ne  Plus  Ultra  and 
'•^ijoining  claims,  near  Daulton,  Madera  Co.,  Cal.  Has  a  100-ton  smelter, 
^^  ores  proved  refractory  and  unsuited  to  economical  extraction.  Moribund. 
CALIFORNIA  COPPER  KING  CO.  CALIFORNIA. 

Letter  returned  unclaimed  from  former  office,  218  So.  Broadway,  Los 
^'^Seles,  Cal.  Lands,  were  21  claims,  in  two  groups,  on  Pahlen  and  MbCoy 
^'^^^^ixitains.  Riverside  county,  California,  opened  by  shafts  showing  various 
^^  bodies,  4'  to  40'  wide. 

^^^UPORNIA  GOLD  &  COPPER  CO.  CALIFORNIA. 

Mine  office:  Spenceville,  Nevada  Co.,  Cal.  C.  C.  Bitner,  president  and 
^^eral  manager.  Has  auriferous  and  argentiferous  cop[>er  ores,  with  water 
'^d  electric  power,  and  employed  about  20  men  at  last  accounts. 

California  improvement  co.  California. 

See  Realty  Syndicate. 
CALIFORNIA  MINING  CO.  COLORADO. 

Office:  2  Toltec  Bldg.,  Denver,  Colo.     Letter  returned  unclaimed  from 
fonner  mine  office,  RoUinsville,  Gilpin  Co.,  Colo.     Emerson  J.  Short,  president 
and  general  manager.   Has  a  lOO'  shaft  said  to  show  a  2'  pay  streak  of  ai-geut- 
iferous  and  auriferous  chalcocite  assaying  25%  to  40%  copper. 
CALIFORNIA  MINING  CO.  UTAH. 

Mine  office:  Park  City,  Summit  Co.,  Utah.     S.  Levy,  superintendent. 
Ores  carry  gold,  silver,  lead,  copj)er  and  zinc.     Has  steam  power  and  a 
50-ton  concentrator,  employing  about  50  men  at  last  accounts. 
CALIFORNIAN  COPPER  SYNDICATE,  LTD.  CALIFORNIA. 

Absorbed  by  Fresno  Copper  Co.,  Ltd. 
MDIA  DA  CALINNHA.  PORTUGAL. 

Office:  care  of  M.  Paul  Chapuy,  manager,  Santa  Appolonia,  Lisbon,  Port- 
ugal. Understood  to  be  owned  by  a  French  company.  Exports  cupriferous 
iron  pyrites  to  England  in  limited  quantities. 


t:^  ?3ra  mrp!?52  ^jjFnama: 


kBEL        T.     '  ^TlilBil     ELaSBIIL. 

«4»-^  j;f***n  aHMKs*<v  If  k;,  'T^nnf^.  4Ji^  ul  lams'  jdo.  dJi*  .00111  -wr  usl. 

^  "*     JU«:     &!«(  uBnc  'mmi^^il.  Z^wnwrnL 

turn   ^.    /  **«(  TiAffUML  Jiiiii»  fiwijy     Jnan.  X, 

H^/  t    :^W#\     T  r;i    •»irr;aii2Btf4tfia  i^fiL.lflfL  ««»  £1  jmr.  -.ammL  £S:SKr:, 

^:n^^3^;  »  "^t#t  ?:?mrj»  u  19  UMt  sine,  amincc  if  ^znts.  a  :Bmud9  ^au  visa  a 

ii^^^*^  */vi)o^r  «tr:i0^  lit  1.  i^'-^irwCQr:^     Jt  m.  mMmL  wninrmr  'if  brnth.  sbl  and 

*M^A    %f^^^jsm.  f>^ncim^  Ov..  -»-r::.     IjDjgki^  acymE  13*  men.    Otgayii**! 

1 1^#  ^i«iK# .  ;m»v>^  %'ZJ00fJf00K    A'TVA  aiegCTg:  xnmt  MQfiiii.7 m.  Aprfl      Ohm. 

«4p#r .  ^'^:<>^  ^p$^f  If^sMMfMtP^i :  pr>iri»9rre  ''idfecfaw  Tbosu  fffcfwi,  Tboiw  F.  Goie» 
4:^t0^j0tf  ^,  i/rtm^t^i  ^yam,  d AfttmoMtA^  ir.  aad  Geo.  IL  Tcncr*  cfiiccton; 
'fmftftM  S,  PhitiaJI,  i^j^tnJ  ixkaAdM^r:  iaoMS  Wood,  unyitrr  aiipcfiiitaideot ; 
H^^ir/  1^  f'*#iH,  r>rfk ;  W.  E.  M/  K^,  nuMcr  ncciaair;  H.  A.  Smkb,  < 
M^'fthfthiM  k  Mttt^m  l^rtk,  <^  Caluir^ftt,  Mith^  ngirtimr.  LAiids»  11 
nf^M  K/l  «i/'r#^,  in  t(i#;  H'afTvrj  fl'ixtrvrt,  aHjntning  the  Copper  Queen,  also  a 

7  l»«e  ttfW\rMty'n  nhttUn  Am  in  lirnsKtone,  with  oecaaional  porphjritic  iiH 
tfMffi/rn«  Mri/j  r»/^.  f/ir  rJiMtani  frrirn  a  porphyry  contact.  Side4ine  agreements 
h^vit  U'««n  ^/Mir«'H  with  thi;  (Vipj^rr  Queen,  insuring  freedom  from  poasiUe 
Ui)iini\nu  nin\  ti  prfiMTV/ttiofi  of  f  h«;  prf^;nt  neighborly  relations.  The  surface 
HWtm  mnnW  iiulutiiumn  of  v/tliii>H,  Hhowing  hut  small  and  infrequent  outcrops, 
l\m  t*H\Rifhv$'  of  \)^^^  ttmnti'ii'ufitl  ore  hcxiics  since  developed  having  been 
)iififrri<«l  «  Mf  MTtly  from  Uin  uiidiTKrouiul  developments  in  the  adjoining  shafts 
iif  Itiit  ('MpjH'r  (^iKTii  nnd  from  ciin-ful  Ktudy  of  the  general  geological  con- 
ilitliiMt  of  1I111  (lint rid.  Oni  or<urM  in  highly  irregular  bodies,  the  mine  show- 
hiK  null  VII  ro|i)»(M-,  iu\ir\\i\  mrlnronilc,  a/urite,  malachite,  chalcocite  and  chal- 
io|ivilht,  nniiMlly  Willi  a  lalroHo  kjuikuc  mid  with  considerable  hematite  and 
hiniiKMiitmit  Ohm,  ||ii<  liillrr  carrviiiK  malachite  in  small  disseminated  nodules 
anil  tiiMjiii'iillv  avfra^^liiK  U)*  v  <«»  I^Vc'  in  copiwr.  The  ore,  which  is  prac- 
llrallv  nt<ll  HuviiiK.  aMMiiKPN  alxuit  'J  or.,  silver  and  0.05  oz.  gold  per  ton,  as 
nha«hi<t|. 

■|'hi»  iMlKinal  mlnr,  mi  far  i\h  yv\  (irvrl(»|MHl,  is  on  a  single  claim  of  20  acres, 
llu»  huh  Maw,  tin  whuli  a  linoly  tiniluMvd  l-i'ompartment  vertical  shaft  of 
I.JNtr  \\%^\\{\\  \m  Nunk,  m  hahl  hmoxtono  tlmm^jlunit.  except  where  cutting  the 
\Hiio\i«  oiv  IuhIu'm.  ivhth'imn  it  safo  fi\>m  drawing.     The  mine  is  opened  by 
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drifta  and  crosBCUts  on  the  TSC,  850^,  QSC,  lOSC,  1150'  and  1250'  leveb.  The 
upper  levels  show  exceedingly  rich  ores,  there  being  whole  stopes  assaying 
40%,  50%  and  even  55%  in  copper,  and  a  considerable  body  of  rich  chalco- 
cite  was  opened  on  the  750^  level  late  in  1904.  A  good  ore  body  has  been 
opened  recently  on  the  Pride  claim,  by  a  drift  from  the  1250^  level  of  the 
Irish  Mag  shaft.  An  auxiliary  double  hoist  is  being  installed  on  the  1,000^ 
level  of  the  Mag  shaft.  . 

The  collar  of  the  Oliver  shaft  is  150'  lower  than  the  Mag  and  50'  higher 

than  the  Lowell  shaft  of  the  Queen.     This  shaft,  1,000'  deep,  first  cut  ore 

at  710'  depth,  or  about  300'  higher  than  in  the  Lowell,  and  rich  ore  is  being 

opened  on  both  of  the  Senator  claims  from  this  shaft.    The  Oliver  plant  has 

&  double-drum  hoist  good  for  1,500'  depth  and  a  battery  of  oil-burning  boilers. 

This  shaft  will  become  a  rich  producer  in  1905.    The  lower  workings  show 

lich  sulphides,  and  in  order  to  save  the  high-grade  ores  in  the  upper  levels, 

for  fluxing  and  enrichment  of  the  average  furnace  charges,  development  is 

bong  pushed  more  rapidly  in  the  sulphide  zone  than  above,  yet  practically 

aU  of  the  oxidized  ores  now  smelted  come  from  development  work  alone.     It 

is  planned  eventually  to  sink  both  shafts  to  a  depth  of  2,000',  or  even  more, 

Bhould  the  ore  bodies  hold  out.    The  shafts  have  4  compartments  and  make 

^little  water,  but  the  mine  may  become  wet  at  a  depth  of  1,500'  or  more. 

The  ground  is  exceedingly  soft,  owing  to  the  amount  of  talc  gangue  in  the  ore 

*»die8,  and  requires  heavy  timbering.     Timber  is  secured  from  a  great  dis- 

^ce,  and  to  guard  against  emergencies,  large  stocks  are  carried.    The  Irish 

nag  8haft  has  developed  a  mine  with  ore  in  sight  to  run  the  smelting  plant  to 

JtsfuH  capacity  for  at  least  5  or  6  years  to  come,  without  another  foot  of  open- 

"^»  and  thb  single  shaft  soon  will  be  reinforced  by  another,  to  say  nothing  of 

^  lower  levels  being  opened.     The  great  extent  and  marvelous  richness  of 

we  Calumet  &  Arizona's  Irish  Mag  stopes  can  be  comprehended  only  by 

P^nal  inspection.    This  I  have  given,  and  know  that  this  statement  of  the 

^^'%  richness  is  a  very  conservative  one,  despite  its  possible  appearance  of 

*  contrary  nature. 

The  surface  plant  is  clustered  about  the  Irish  Mag  shaft  on  a  steep  hill- 
■We,  graded  for  the  purpose.     The  shaft  has  a  78'  steel  gallows-frame  and  a 
*H'  ore  bin,  with  a  20x60*^  direct-acting  Nordberg  hoist  capable  of  raising  a 
^k  cage  at  the  rate  of  2,000'  per  minute  from  a  depth  of  1,600'.     This 
™*«t  has  raised  about  600  tons  of  ore  daily  from  an  average  depth  of  nearly 
*»000',  beside  caring  for  men,  timber  and  tools — a  record  never  before  made 
'^fone  shaft  in  Arizona.     The  plant  includes  carpenter  and  machine  shops, 
^BMthy,  timbermill  for  framing  mine-sets,  office  building,  warehouse,  etc. 
^our40-h.  p.  Buffalo  vertical   engines,  direct-connected  to   25-kw.  11 5- volt 
C»t)ckcr-Wheeler  generators  furnish  electric  light  and  power  for  the  ventilating 
»*n8.    An  automatic  telephone  system  has  25  stations  underground  and  on 
Mrfacc.    A  16-drill  air  compressor  was  installed  in  1904,  the  pow^er-drill  equip- 
ment being  comparatively  small  because  of  the  softness  of  the  ore,  much  of 
which  can  be  bored  with  a  breast-auger.     A  substantial  hospital  for  mine 
eQiplo3res  was  built  in  1904  and  a  model  changing  house,  with  hot  and  cold 
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running  water,  tub  and  etho^er  baths  and  loc*ken^  for  500  men  %»  neiinng  com- 
pletiori. 

To  the  southward  uf  the  Seimlor  claim  No.  2  is  the  Buckeye  claim/ with 

a  4tK  ejcploring  shaft  and  a  few  trpiiches^  dating  from  a  fonner  ownersliip. 
Thiy  riaim  shows  a  gvx>d  iron  outvrop  and  a  hllle  low-grade  carbonate  urc. 
The  soutliernuiost  claim  is  tlic  Gibndtarp  T^X'dgcd  between  the  laTids  of  the 
J^ittsburg  «fe  iJuiuth  and  Lake  Snjx*rior  A  Pittsburg  properties^  tlic  Gibraltar 
chiitn  alBo  having  slialluw  exploring  shafts  and  open-cuts  allowing  iron  and  a 
little  low-grade  copj>or  ore  of  promising  appe^irancc.  The  company  ako  owns 
two  dctacfii^  tracts,  one  being  the  Wiigiier  and  Hope  claims,  about  2,000' 
southwest  of  the  Irisli  Mjig,  while  the  other  group  is  the  AngeJ,  tjld  Hepubhean 
and  W'JiiihiiiKton  ebiitiit*,  adjoiniMg  the  old  CopfH*r  King  inijie,  on  the  f>tirphyry 
side  of  l'olllb^tolle  Canyon.  The  hitler  group  wixs  secured  a^  a  puts^ttde  milh 
site^  but  in  view  of  recent  developmenLs  at  the  Jtiuctioa  property,  may  prove 
to  earry  workable  ore  Ijodiea  at  depth. 

The  Calumet  <&  Arizona  smelter  isi  25  miles  from  the  mine,  near  Dougltt8» 
ore  l>eiiig  tranii|K»rted  by  the  V\  I'slso  Si  Southwestern  II.  H.,  which  giN-es  a 
very  favorable  freight  rate.     The  hr«t  stack  waa  blown  in  November  15»  1902, 
the  second  in  the  spring  of  l^tS,  the  third  in  October,  and  the  fourth  iu  1904, 
while  the  fifth  was  under  way  at  the  close  of  the  year*     The  funiace^j  are  of 
31  M>  tonn  daily  capacity  catvh,  and  hut  two  furnaces  were  run  regularly  in  UKM, 
the  third, being  held  in  re^serxxv     With  5  furnaces  in  commission,  early  ia 
y)(J5,  the  smelter  i.^tll  have  a  nominal  capmily  of  1,5CMJ  tons  daily,  and  arw 
ai'tuid  eapai'ity  of  l.li^K)  tons,  or  double  the  cap;icity  of  1904,  as  the  fifth^ 
furnace  will  l»e  held  in  ^C9C^^^e  to  replace  any  one  of  tlie  others  out  of  bhist  f(^^^ 
repairs   or  any  other   rt^Juson.     Matte   in   disc  h urged    by   the   furnaces   lat^^ 
tilting  wells  and  Ijiken  thence  by  clectrie  cnine  to  the  converters!,  four  %«i 
number,  which  turn  out  99.2'7j-.  bhster  copper  carr^'ing  jsmall  gold  and  silv*«:>.j> 
v:due9.     Power  i»  furniKhinJ  \>y  w  400-h,  p.  engine  and  the  handling  of  rvaiv 
und  finisheil  material  is  as  nearly  automat ie  ii&  p«igsible  in  ever)*  prooeBs  of 
the  work.     Tlie  jx^vver  plant  int'hides  two  Nortlhcrg  IJowing  engines,  with 
'«cro«8-i*omp>ynd  ateam  ends  having  22x42*  cylinders  and  48*  stroke,  the  blow- 
ing cyliiiders  being  48\4^S*t  and   maintaining  a   12  lb.  blast   pressure,  each 
blower  being  run  Ijy  a  4tK>-h.  p.  Hleam  engine^     The  smelter  |Hiwer  pl.*int 
burns  p(.^troleiim,  and  \\\is  four  45,t)tMJ-gallun  oil  t4ink8.    Water  in  ample  ^wy^ly 
is  secured  from  artesian  wellt^,  of  about  450'  average  depth,  these  gi\nng  « 
natural  overflow  without  pumping.     The  company  ha^  a  IG-room  boonling 
house  and  suiidrv^  dwellings  for  employes  at  the  smelter.     Product  of  the 
smelter  '\a  a  high-grade  l>li.st,or  copfK'r,  cfirrj*ing  in  19U3  an  average  of  $11.85 
per  ton  in  gold  and  silver  valuer,  which  goes  liy  mil  to  Galveston,  thenrebf 
sea  to  the  works  of  the  Nichols  Chemical  Co.  at  New  York  for  eloctmlylic 
refining. 

The  Cahimet  &  Arizon^i  has  no  'V'onstnjrtif^n  acrount/^  that  comTiucni 
device  f»y  which  ** mining  pnifils  "  are  civmecl  by  some  eompfiniest  wticn  tb* 
resnltH  properly  fignnnl  would  show  an  actual  lo!*s  on  every  pound  of  rndiilj 
prcHlueiHl.     All  comtructiou  costs  at  mine  uud  smelts  are  clmrged  din 
to  ojxTJiting  expenses. 
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Actual  copper  production  has  been  2,066,676  lbs.  in  1902;  25,535,857  lbs. 

in  1903,  and  31,634,895  lbs.  in  1901.     For  1905,  no  prediction  can  be  made 

with  safety,  but  when  the  Oliver  shaft  goes  into  commisbion,  mith  4  furnaces 

in  blast,  if  none  of  the  furnaces  are  lent  to  auxiliar>'  companies,  the  Calumet 

k  Arizona  easily  can  make  between  four  and  five  million  pounds  monthly, 

or  from  50,000,000  to  60,000,000  lbs.  per  year.     Tliis  i»ill  be  pretty  nearly 

the  mine's  ultimate  capacity  for  several  years  to  come,  because  tlie  ore  cannot 

be  raised  more  rapidly  through  two  shafts,  but  there  is  room  for  one  or  two 

more  shafts,  if  it  should  be  wished  to  increase  production. 

The  Calumet  &  Arizona  has  been  magnificently  handled  in  every  detail. 
It  would  be  difficult  to  point  out  any  small  mLi^take,  and  impossible  to  point 
out  any  laiige  error  in  any  part  of  the  company's  plan  of  development,  finance 
or  operation.  No  other  great  copper  mine  ever  has  been  developed  so  rapidly, 
and  none  other  has  become  a  diWdend  payer  so  quickly.  Within  13  months 
of  its  first  smelter  run  the  first  diWdend  was  paid.  In  1903,  the  dividends 
were  $400,000,  and  in  1904,  $1,300,000.  The  regular  quarterly  diWdend 
fate  of  $1.50  was  supplemented  by  a  50  cent  extra  in  December,  1904,  and 
the  1905  rate  will  be,  in  all  likelihood,  $2  per  quarter,  or  $8  per  year. 

The  cost  of  copper  made  in  1904,  probably  was  about  7  cents  per  pound, 
owing  to  charging  all  improvements  direct  to  operating  costs.  Cost  of 
^trolytic  refining,  commissions,  freight,  insurance,  assa>nng,  sampUng 
^od  weighing,  averaged  2.3  cents  per  pound  in  1903,  against  which  was 
^  average  credit  of  .5675  cents  per  pound  for  included  gold  and  silver 
^■^dies.  Net  earnings  for  1904,  probably  were  nearly  $1,750,000,  and  the 
^njpany  probably  ended  the  year  vnih  a  surplus  of  between  $1,250,000 
•^11,500,000. 

Under  the  same  general  and  local  management  as  the  Calumet  &  Arizona, 
'^^Hiwith  largely  the  same  shareholders,  are  four  other  companies,  these  being 
^be  Lake  Superior  &  Pittsbuiig,  Pittsburg  &  Duluth,  Calumet  &  Pittsburg 
^M  Junction  Development  Co.  The  two  first  named  have  large  ore  bodies 
^veloped  and  can  become  producers  in  1905,  if  given  smelting  facilities. 
^  conaolidation  between  these  five  companies  is  almost  certain  to  come  in 
^^.  Such  a  consolidation  will  give,  in  the  course  of  a  few  years,  the  greatest 
^^^^p  mine  of  the  world,  in  point  of  production  and  net  profits. 
^^WET  &  BISBEE  DEVELOPMEirr  CO.  ARIZONA. 

Office:  Calumet,  Mich.  Mine  oflSce:  Bisbee,  Cochise  Co.,  Ariz.  Organ- 
^  Oct.  20,  1902,  under  laws  of  Arizona,  >\nth  capitalization  $400,000, 
^^^^f^  $10  par;  15,000  shares  issued  and  fully  paid  in.  Frank  S.  Carlton, 
P'^dent;  Wm.  R.  Gates,  secretary;  Geo.  O.  Beehler,  manager.  Lands,  14 
^^im,  area  262  acres,  in  two  groups,  known  as  the  Blair  and  Denn,  at  Don 
^,  adjoining  the  Lake  Superior  &  Pittsburg.  Has  a  960^  main  shaft. 
^<fie,  owing  to  lack  of  funds.  FuUy  described  in  Vol.  IV. 
CALITMET  &  COCmSE  DEVELOPMElfT  CO.  ARIZONA. 

Out  of  business.     Fully  described  in  Vol.  TV. 

Calumet  copper  go.  Colorado. 

Office :  409  Tacoma  Bldg.,  Chicago,  Ills.     Mine  office :  Turret,  Chaffee  Co., 
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2o\o.  Hon.  Wm.  E.  Mason,  president;  David  W.  Medbuiy,  secretaiy;  Elmer 
£.  Briggs,  general  manager;  G.  W.  Mendenhall,  superintendent.  Lands,  3 
claims,  known  as  the  Copper  King  group,  on  Middle  Mountain,  showing 
schistose  veins  in  a  fonnation  of  micaceous  granite  with  porphyry  intrusions, 
carrying  auriferous  and  argentiferous  copper  oxides  and  sulphides.  Develop- 
ment b  by  incline  shafts  of  40'  and  85'. 
CALTJMET  COPPER  MINING  CO.  wXsHINGTON. 

Dead.     Property  sold  under  foreclosure. 
CALUMET  &  DULUTH  DEVELOPMENT  CO.  ARIZONA. 

Out  of  business. 
CALUMET  &  HECLA  MINING  CO.  MICHIGAN. 

Office:  12  Ashburton  Place,  Boston,  Mass.    Mine  office:  Calumet,  Hough- 
ton Co.,  Mich.     Is  one  of  the  laiigest  copper  producers  of  the  world,  and  em- 
ploys about  5,000  men.     Organized  1871,  under  laws  of  Michigan,  as  a  con- 
solidation of  the  Hecla,  Calumet,  Portland  and  Scott  mining  companies,  and 
reincorporated,   1900,  for  30  years.    Capitalization  $2,500,000,  in   100,000 
shares,  par  $25;  $12  paid  in.     Has  paid  dividends  of  $87,850,000  to  close  of 
1904,  or  $878.50  per  share.     Has  3,258  shareholders  of  record.     Fiscal  year 
ends  April  30;  annual  meeting  b  in  August.    Alexander  Agassiz,  presicknt; 
T.  L.  Livermore,  vice-president ;  Geo.  A.  I'lagg,  secretary  and  treasurer;  Akz^ 
ander  Agassiz,  Francis  L.  Higginson,  Francis  W.  Hunnewell,  Quincy  A^^ 
Shaw,  Jr.,  and  Jas.  N.  Wright,  directors ;  James  MacNaughton,  superintendent.   « 
Will  A.  Childs,  assistant  superintendent;  W.  M.  Gibson,  second  a88i8taz^<% 
superintendent;  J.  H.  Lathrop,  chief  clerk;  Fred  S.  Eaton,  cashier;  E.  ^^^ 
Grierson,  chief  engineer;  E.  D.  Leavitt,  consulting  mechanical  engineer;  Jci^i. 
MiUigan,  chief  mining  captain;  W.  H.  Cake,   mill  superintendent;  Jas.    '^. 
Cooper,  smelter  8U[>erintendent  at  Lake  Linden;  Morris  B.  Patch,  sm^tcr 
superintendent  at  Buffalo ;  Senator  Chas.  Smith,  chief  mill  and  smdter  deai 
at  Lake  Linden;  Geo.  M.  Kendall,  chief  dark  at  Buffalo. 

Official  returns  to  the  State  of  Michigan,  as  of  date  Jan.  1,  1904,  diaeloie 
the  following  figures : 

Amount  cash  paid  in  on  capital  stock $  1,200,000.00 

Entire  amount  invested  in  real  estate 17,241351>06 

Amount  of  personal  estate 6,348,941.25 

Amount  of  unsecured  or  floating  debt l,019,99(fJ7 

Amount  due  corporation 2,542,846.37 

Mineral  lands  are  about  2,750  acres,  in  a  compact  tract  in  Sections  11, 13i 
14,  15,  22,  23  and  24,  Town  56  North,  Ilange  33  West,  Houghton  county, 
Michigan,  also  considerable  tracts  west  of  the  Tamarack  mine  carrying  the 
underlay  of  the  Calumet  conglomerate  at  such  stupendous  depth  that  its  open 
ing  would  require  a  vertical  sliaft  of  about  two  miles  in  depth.  The  lands  wef 
of  the  Tamarack  were  explored  in  1904  with  diamond  drills,  in  search  of 
supposed  cupriferous  con jilome rate.     The  Metalline  and  Dover  tracts,  a 
200  acres,  lying  next  south  of  the  Tecumseh,  were  bought  1904,  and 
Tecumseh  is  supposed  to  be  held  under  option  also.     Further  purchase 
mineral  lands,  both  north  and  south  of  present  holdings,  may  be  made. 
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compcLny  also  owns  extensive  tracts  of  timber  land  in  Michigan  and  Wis- 

The  Calumet  A  Hecla  mine  proper  is  opened  on  the  Calumet  conglomer- 
ate, which  to  the  north  and  south  has  proven  unprofitable  wherever  mined, 
t^u^li  the  underlay  of  the  lode,  opened  by  vertical  shafts  at  the  Tamarack 
foine,  has  given  good  returns.    The  conglomerate  has  an  average  strike  of 
N .  39**  E.,  with  average  dip  to  the  west  of  na^th  of  37**  SC  with  the  horizon. 
The  lode  has  a  minimum  width  of  8'  and  a  maximum  of  4(y,  with  an  average 
of  about  12^  to  14',  giving  about  2,400  cubic  fathoms  of  stoping  ground,  equal 
^  about  43,200  tons  of  stamp-rock,  per  acre  of  area.     The  Osceola  amygdaloid, 
outcropping  730^  east  of  the  Calumet  conglomerate,  has  a  parallel  strike  and 
^  average  dip  of  about  40®.    The  Kearsarge  amygdaloid,  which  is  very  rich 
^  the  northward,  also  underlies  the  Calumet  &  Hecla  lands,  outcropping  some 
^'^tauce  east  of  the  Osceola  lode.    The  Calumet  amygdaloid,  lying  between 
^  Conglomerate  and  the  Osceola  amygdaloid,  has  been  little  opened,  but 
'^bt;  prove  payable  if  developed,  as  it  shows  some  very  rich  ground  in  a 
<*o«Bcut  on  the  QOO'  level. 

"Xhe  Calumet  &  Hecla  mine  in  reality  is  many  mines  in  one.    The  Calu- 

°*^    mine  at  the  north,  the  Hecla  in  the  center  and  the  South  Hecla  at  the 

f^^W  form  one  continuous  mine  developing  the  Calumet  conglomerate  by 

"*^**^*^e  shafts.    The  Red  J&cket  shafts  opens  the  same  lode  vertically.    The 

^^'l^^^la  amygdaloid  is  opened  by  5  shafts  and  the  Kearsarge  amygdaloid  is 

^'^^  opened  by  two  new  shafts,  with  more  to  follow.    The  mine  has  21 

^^^^tB,  of  which  15  are  working,  4  are  idle  and  2  are  permanently  abandoned. 

'^^^  conglomerate,  opened  for  two  miles  along  its  outcrop,  has  1 1  shafts,  8 

^'^^^  single  compartment  size,  which  means  single  hoisting  compartments, 

t^o  ii^th  double  compartments  and  one  6-compartment  vertical  shaft.    The 

^  ^^^sceola  shafts  have  double  compartments  each,  as  have  the  shafts  started 

on  the  Kearsaige  bed.    The  trap  and  amygdaloid  walls  of  the  conglomerate 

c^fry  considerable  copper,  especially  the  footwall  bed,  and  much  of  the  ad- 

^*ring  trap  rock  formerly  rejected  is  now  miUed. 

The  incline  shafts  on  the  conglomerate  are  worked  as  two  separate  mines, 
blown  as  the  Hecla  and  Calumet  branches,  the  South  Hecla  being  a  southerly 
continuation  of  the  Hecla  branch.    The  shafts  on  the  outcrops  are  as  foUows, 
/fonr  north  to  south:  Nos.  6  and  5  Calumet,  two  compartments  each;  No.  4 
Calumet,  one  compartment,  with  a  vertical  depth  of  4,748'  and  an  actual 
depth  of  8,100^  at  an  angle  of  37®  30^,  in  addition  to  which  there  is  a  winze 
of  190'  from  the  bottom,  giving  a  total  depth  of  8,290^  from  the  collar  of  the 
shaft  to  the  bottom  of  the  winze ;  No.  3  Calumet,  abandoned ;  No.  2  Calumet, 
with  one  compartment  7,000'  deep  and  near  the  boundary;  No.  1  Calumet, 
abandoned;  No.  1  Hecla,  abandoned;  No.  2  Hecla,  4,400'  deep,  has  reached 
the  Tamarack  boundary;  No.  3  Hecla,  4,000'  deep,  also  has  reached  the  Tama- 
rack boundary;  No.  4  Hecla,  abandoned;  No.  6  Hecla,  one  compartment, 
6,300'  deep,  with  ground  to  sink  8,500' ;  Nos.  7  and  8  Hecla,  one  compartment, 
6,300'  deep  and  can  sink  to  9,000' ;  Nos.  9  and  10  Hecla,  two  compartments, 
a^^OC  deep  and  can  go  to  8,100';  No.  11  Hecla,  2,400'  deep,  with  poor  ground 
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ml  boUooi  Aiid  baa^  pmtd  from  Uie  botioQ  up;  Xo.  12  BecU,  aS  tbe  ( 
fMf  *•  aoutli  liiie,  iv^^l^  <feep  aod  boHnmed  m  uaprafilaliie  gioinid. 

raba  7y  wide  Me  left  cni  eillMr  ifafe  of  every  Aaft,  and  1 
cai^KlooHB«t«  ivwioiigi  we  cxliMMi«d  down  to  the  Taumu«ck  Jioe,  the  ] 
«il  gHrv  »  product  equal  to  aboui  1S%  of  aft  tbe  twk  pfeviimijr 
Tbe  mine  b  opeoed  for  abotti  8  jreaiv  in  advance  el  ttnoadial 
pOMtUf  too  Itf  abead  for  aucb  aolt  gnnmd,  and  haa  about  200  nalea  of  ibafU, 
drifla,  winaea  aod  craantU.  The  quantity  of  timber  used  in  tbe  mine  is 
about  ^OJOOO/XXy  amnuOjr.  Elorinc  pumps  ate  in  uae  on  tbe  48tb  levd  of 
Nou  7  Uerla  and  daevrhcm*,  and  are  aaad  lo  ^re  aasialaction.  Elertiie  undcr- 
groimd  haulage  m  understood  to  be  under  coosidemtbn  and  ptubttblx  cotdj^ 
lie  int«v)duoed  profitably,  ^ 

Hie  Red  Jacket  vertical  ihaft,  4^920'  deep,  was  aUrtcd  in  18SS,  mod 
cut  the  lode  at  a  depth  of  3,287'.  When  first  bottomed  the  rock  tempemfcuie 
in  tlic  minip  was  H7Mf  Fahreiit^t  (31°  Centigrade),  but  after  connection  wnM 
nrured  i^ith  No.  4  Calumet  the  teniperature  wma  reduced  to  bet^^een  Th 
and  80^  Fahrenheit,  c^chaust  air  from  the  power  drilk  aiding  In  cooling  tbe 
mine.  The  Red  Jacket  »haf t  was  designed  to  open  a  mine  unconnected  tilth 
tbe  older  workings  in  order  to  give  reser^^e  stopes  in  case  of  a  mine  fire,  but 
the  heat  and  danger  were  so  great  that  connection  was  made  with  tbe  older 
shafts,  Tlie  conglomcraie  lode  at  this  point  and  depth  is  not  up  to  its  usual 
values  being  wide  but  coni^iderably  below  the  Calumet  ic  HecU  a^'eragie 
content  in  copper,  and  during  10413  and  1904  has  shown  a  falling  off  of  aliout 
15%  from  fonner  values.  It  is  evident,  from  the  reaulta  secured  by  thia 
and  the  other  deep  i^lmfts  of  the  district,  that  while  the  cupriferous  strati- 
fied beds  may  descend  to  trenicndouii  depths,  the  copper  values  do  not  hold 
out  at  depth.  The  Red  Jacket  nbiift  hoists  rock  from  all  the  north  shafta 
below  the  5<Hh  level,  at  which  point  the  conglomerate  is  intersected*  Pro- 
duction is  aljout  1,2(>II  tons  daily,  or  double  the  former  output,  the  incrcnse 
liiivinK  Ijcen  sccim^d  l*y  s^vijiginpf  Kiml»crk\v  skips  uiidt-T  the  cages.  In  the 
east  compMirtinents  of  this  0-con»parlinent  shaft  are  two  y-ton  Kimljcrley 
self-clumping  skips.  The  twi>  wei^t  compartments  have  double-deck  cages 
for  nicn  and  material,  and  the  two  middle  eompartmentii  liave  cyhndrical 
steel  bailers,  which  have  given  good  results  in  freeing  the  niine  of  water. 
Electric  turbine  pum|>8  were  trit'd  experimentally  in  this  shaft  in  1004, 
with  t^atiafactory  rctiults.  Iron  pillars  are  used  extensively,  as  supports  in 
portions  of  the  crosiHUts  ennnecting  the  shaft  with  drifts  on  the  lode,  and 
also  iji  -^'arious  incline  shafts  to  support  tbe  hanging  wall.  Iron  also  is  used 
for  ItiggiMg  to  Mime  extent,  material  being  mainly  scrap,  such  as  worn-out 
skip-raik,  cut  to  10'  lengthy  and  placed  above  '4'*  beiims.  The  Red  Jacket 
shaft  has  9-ton  steel  storage  bins  at  its  various  productive  levels,  aiding  in 
maintaining  the  unintcrrupteti  hoisting  service  thai  is  absolute!}'  necessary 
III  a  iidle-dc*ep  ^\in(i  raising  l,2tMi  tons  of  nxk  daily,  in  addition  to  meeting 
the  heavy  demands  made  for  handling  men,  timl>er  and  supplies.  The 
eugt*M  were  fitted  witti  tail-rot>cs  in  MMJ4,  these  materiiUly  moiiifying  the 
unphuiMLiit  ill  id  even  dangerous  vibration  formerly  noted  in  the  hoisting 
cables, 
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The  Calumet  &  Hecla  ovms  200  acres,  knoum  as  the  "five  forties,"  be- 
tween the  Tamarack  and  the  Tamarack  Junior  mines.     These  lands  carry 
the  underlay  of  the  conglomerate  at  great  depth,  and  to  obviate  sinking  a 
deep  and  costly  vertical  shaft  thb  tract  is  being  opened  by  a  blind  shaft, 
which  starts  1,500^  east  of  the  Red  Jacket  vertical,  and  near  the  bottom  of 
Calumet  No.  4,  which  abuts  on  the  Tamarack  boundary  line  at  a  depth  of 
^,W.    No.  4  has  opened  some  of  the  best  ground  of  the  entire  mine,  the 
I   lode  having  an  extreme  width  of  nearly  40^  at  points,  and  being  notably  rich 
•   from  the  3,600'  to  the  4,500'  level.     The  blind  shaft  is  being  sunk  25'  under 
the  footwall,  at  the  same  angle  as  the  dip  of  the  conglomerate,  thus  assuring 
.  solidity  of  walls  without  necessitating  long  and  expensive  crosscuts  to  the 
'  'ode  on  each  level.     A  "footwall  drift "  on  the  57th  level  parallels  the  regular 
'  orift  at  a  distance  of  25'  in  the  footwall,  between  the  Red  Jacket  vertical 
^^  the  blind  shaft,  thus  obviating  the  confusion  almost  certain  to  result 
^fe  the  regular  drifts  given  double  duty.     The  blind  shaft  starts  from 
the  footwall  drift  under  and  parallel  with  the  57th  level,  and  will  be  about 
^'^  Uiile  in  depth,  opening  four  of  the  five  40-acre  tracts,  leaving  the  fifth 
**"*  last  to  be  opened  by  sub-shafts  from  the  blind  shaft.     At  the  close  of 
^^  the  blind  shaft  is  200'  deep.     Owing  to  the  regular  incline  shafts  being 
suttlo^  on  the  dip  of  the  lode,  while  the  blind  shaft  must  follow  the  section 
t'^^,  it  will  descend  diagonally  on  the  dip  of  the  lode  giving  an  average 
.^  cf  about  22**  only,  although  the  lode  dips  at  37°  30'.     This  flat  incline 
j/^   permit  the  hoisting  of  rock  in  tram-cars,  which  wiU  be  hauled  through 
/^    blind-drift  and  dumped  in  the  steel  bins  of   the  Red  Jacket  shaft  for 

^ting,  thus  sa\nng  transfer  at  the  mouth  of  the  blind  shaft. 

^        Shafts  13  to  17,  inclusive,  numbered  from  south  to  north,  are  on  the 

^^rsarge  amygdaloid  lode,  730'  east  of  the  outcrop  of  the  conglomerate, 

*^li  parallel  strike  and  dip  and  frequent  underground  connections  by  cross- 

}^^s.    These  shafts  average  1,400'  depth  each,  and  have  about  20  miles  of 

^ts  opened  for   stoping.     The   amygdaloid   shafts  were   closed   in   1901, 

**HJ  remained  idle  until  July  1,  1904,  when  No.  13,  the  southernmost  was 

'Opened  and  since  has  supplied  rock  to  the  mills.     The  rock  is  said  to  run 

^  little  under  15  lbs.  refined  copper  per  ton.     No.  14  is  3,200'  north  of  13; 

No.  15  is  2,600'  next  north;  No.  16,  1,800'  next  north  and  No.  17  is  1,800' 

itorth  of  16.    No.  18  is  merely  a  site  for  another  possible  shaft  at  the  extreme 

north  of  the  Calumet  &  Hecla  tract,  on  the  Osceola  lode. 

The  Kearsarge  lode  is  2,200^  east  of  the  Osceola  and  2,930'  east  of  the 
Calumet  conglomerate,  with  which  it  is  parallel  in  strike,  and  practically 
parallel  in  dip.  The  work  of  development  was  begun  August,  1903,  and  at 
the  close  of  1904,  two  permanent  shafts  are  sinking.  No.  19,  the  northern- 
most, is  about  1,000'  south  of  the  north  boundary,  with  drifting  in  progress 
on  the  first  and  second  levels.  The  openings  are  satisfactory,  showing 
good  stamp  rock,  carrying  probably  18  to  22  lbs.,  fine  copj)er  per  ton,  with 
reasonable  selection,  and  the  footwall  is  fairly  charged  with  fine  copper, 
always  a  sign  of  strong  and  ()ersistent  mineralization.  This  shaft  is  a  new 
departure  in  Lake  mining  practice,  being  "timbered"  with  steel,  brick  and 
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concrete.  The  shaft  has  3  compartments,  2  for  hoists,  and  the  hanging 
wall  is  lined  with  3  arches  of  brick,  laid  in  3  to  5  courses,  thickness  being 
increased  with  depth,  supported  by  two  rows  of  steel  "I "  beams,  serving  also 
as  dividers  for  the  shaft.  No.  20  shaft,  on  the  Kearsaiige,  is  2,400^  south 
of  19,  with  a  much  similar  copper  showing  and  similarly  "timbered**  with 
brick,  concrete  and  steel.  Drifting  has  begun  on  the  first  leveL  No.  21. 
8,000'  south  of  20,  is  as  yet  a  vertical  exploratory  shaft  only. 

The  Calumet  &  Hecla  has  suffered  severely  from  undeiground  fires. 
The  amygdaloidal  trap  rock  carrying  native  metal  cannot  bum,  like  the 
copper  ore  mines  rich  in  sulphur,  such  as  the  Anaconda,  United  Verde,  Moun- 
tain and  others,  but  the  old  timbering  eventually  becomes  neariy  as  inflam- 
mable as  so  much  tinder.    The  really  serious  mine  fires  have  been  five  in 
number,  occurring  in  1884,  in  July  and  November  1887,  and  on  Nov.  30, 
1888,  and  May  27,  1900.     All  possible  precautions  are  taken  against  minr^ 
fires,  these  including  the  partial  fire-proofing  of  all  mine  timber  niith  chloride 
of  zinc  solution,  regular  sprinkling  of  all  sliafts,  the  maintenance  of  water- 
pipes  and  hydrants,  fire-hose,  chemical  engines,  an  electric  system  and  18 
telephones  at  various  pump  stations  from  the  8th  to  the  51st  levels  inclusi\'e, 
in  five  different  shafts,  so  distributed  as  to  be  most  readily  accessible  frooi 
all  parts  of  the  mines.     From  the  first  four  fires  the  Calumet  &  Hecla  suffered 
aggregate  losses  of  several  millions  of  doUars,  while  a  number  of  lives  were 
lost  and  three  valuable  shafts  were  dra^n  so  badly  that  they  were  abandoned. 
The  fifth  and  latest  fire,  in  May  1900,  severely  tested  the  mine's  system 
of  fire  prevention  and  extinguishment,  the  fire  breaking  out  on  Sunday 
evening,  when  the  mine  was  deserted  by  all  but  a  few  employes,  and  haviiy 
gained  great  headway  before  it  was  discovered  and  the  burning  portion  of 
the  mine  shut  off  by  closing  the  fire-doors.    The  mine  was  sealed  at  suifaee 
by  covering  the  mouths  of  the  shafts  with  heavy  timbers  and  tamping  dirt 
tightly  into  the  crevices  between.     Wherever  gas  escaped  through  hoki 
in  the  earth,  dirt  was  tamped  in  and  made  solid  vrith  water.    The  fire  was 
extinguished  in  three  weeks  and  the  South  Hecla  portion  of  the  mine  continued 
working  without  interruption."    The  five  serious  fires,  and  sundry  amalkr 
blazes  nipped  in  their  inception,  all  have  been  of  m3rsterious  origin,  and  tbov 
are  grounds  for  suspecting  incendiarism.     Great  precautions  are  taken  to 
prevent  unauthorized  persons  entering  the  mine,  and  permission  to  go  unde^ 
ground  is  given  only  by  the  president,  in  writing,  each  pass  being  for  one  triponly> 

As  a  rule  the  richer  portions  of  the  conglomerate  are  in  the  oential 
part  of  the  Calumet  &  Hecla  tract,  the  most  notable  exception  bong  in  No. 
4  Calumet  shaft.  Nos.  10  and  12,  the  southermost  shafts  of  the  South  Heda, 
are  being  gutted,  pillars  being  robbed  from  the  bottom  upward.  Hecla 
shafts  6,  7  and  8  show  very  good  ground.  To  the  north  of  No.  5  Oahantt 
there  is  a  considerable  stretch  of  lean  ground  up  to  the  north  boundaiy* 

The  surface  equipment  of  Calumet  &  Hecla  is  the  most  complete  omrf 
by  any  mine.  With  rare  exceptions  everything  is  duplicated,  to  preiw* 
possible  delays  or  suspension  through  fire  or  accident.  The  carpenter 
shops  are  of  great  size  and  fitted  with  every  modem  wood-working  a^ppUapet* 
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The  smithies  are  larger  than  may  be'  fonxid  elsewhne  oatade  of  the  works 
of  a  few  of  the  very  largest  machinery  mannfarturer?.  and  are  supplied  vhh 
steam-hammers,  forges,  blowers,  emery-wheeis.  grindftoDff?.  etc.  The  Cal- 
umet amith  shop  sharpens  upwards  of  fifty  tons  of  $teel  drills  daily,  rtquirinc: 
the  services  of  a  small  regiment  of  drill  boys  for  transport  between  the  shops 
and  mines,  while  forging  and  general  blacksmithing  are  done  at  the  Herla 
shops,  to  which  a  stone  addition  of  56x152^  was  built  in  1903.  Upwards  of 
ODe  hundred  blacksmiths  are  employed  in  the  \-arious  shops.  The  machine 
shop,  225x250^,  is  \'ery  comfdete  in  equipment,  turning  out  an  immense 
variety  and  quantity  of  work.  The  company  has  a  \-ery  large  brick  ware- 
house for  general  supplies,  and  special  warehouses  for  steel  and  iron,  paints, 
etc.,  all  having  direct  connection  with  the  Hecla  &  Torch  Lake  Railroad,  a 
pri\'ate  line  operated  by  the  company  that  connects  the  mine,  mill  and 
smelter  by  some  20  miles  of  main  track,  spurs  and  sidings  that  reach  every 
shaft,  shop,  warehouse  and  mill.  The  road  has  big  locomotives  and  a  large 
equipment  of  rolling  stock. 

The  shaft-rockhouses  at  the  incline  shafts  are  of  uniform  pattern.  .\t 
eaeh  the  rock  is  hoisted  to  the  top  of  the  shaft  house,  passing  thence  over 
Studies  that  allow  the  finer  rock  to  fall  through,  the  larger  ma^sses  being 
wducecTin  24x36^  crushers  of  the  jaw  type,  and  going  to  18x24'  crusheris  on 
the  floor  beneath.  The  crushed  rock  falls  by  gravity  into  storage  bins 
vbenee  it  is  dumped  into  hopper-cars  that  take  it  to  the  mills,  railroad  tracks 
numing  underneath  each  rockhouse. 

The  power  plants  at  the  main  mine  on  the  Calumet  conglomerate,  in- 
clude six  hoisting  plants  and  four  large  boiler  plants.     The  hoisting  engines 
of  the  conglomerate  mine  are  among  the  most  powerful  in  the  worid,  ranging 
^  1,000  to  8,000  h.  p.  each.     Miners  are  taken  in  and  out  of  the  incline 
"^tafts  by  man-cars,  these  being  long  trucks  haWng  tiers  of  circus  seats,  and 
"^placing  the  regular  skips  when  needed,  being  quickly  shifted  on  or  off  the 
■bp^mcks  by  powerful  cranes.    This  method  has  proven  the  safest,  cheapest 
*od  quickest  yet  devised  for  moving  men  in  and  out  of  deep  incline  shafts. 
At  No.  4  Calumet  shaft  there  is  a  group  of  the  most  powerful  machinery 
ever  buflt.    The  brick  engine  house,  62x146',  contains  the  Corliss  engine 
"Superior,"  of  4,700  h.  p.,  with  40^  cylinders  and  70x72^  stroke;  the  auxiliary 
«>giiie8  "Baraga"  and  "Rockland,"  of  2,000  and  600  h.  p.  respectively;  two 
^^  air  compressors  of  25  and  40  drill  capacity,  and  the  engine  ** Mackinac," 
*  quadruple-cylinder  triple-expansion  steel  giant  of  7,(XX)  h.  p.,  operating  3 
"Ordbcig  air  compressors  with  a  combined  capacity  of  500  drills.     In  the  old 
^vitt  compressor  water  was  injected  into  the  compression  cylinders,  while 
^  Nordberg  machines  deliver  the  compressed  and  greatly  heated  air  to  a 
^yfandrical  steel  cooler  12^  in  diameter  and  SO'  high,  into  which  water  is 
^yed  from  above  and  drawn  off  at  the  bottom,  this  cooling  the  air  to  80° 
^ihrenheit  (27®  Centigrade).     The  hoist  has  four  drums,  each  8'  6''  ^\^de  and 
^ffm  diameter,  operating  four  different  shafts,  two  of  these  drums  carrying 
^teiHy  2  miles  of  steel  cable  each.     Power  is  supplied  by  batteries  of  boilers 
Ui  two  boiler-houses  adjoining,  these  having  a  brick  chimney  250'  liigh, 
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with  inside  diameter  of  12^  6'^.     Locomotives  haul  the  coal  into  the  boiler- 
houses,  where  it  is  fed  to  the  grates  by  automatic  stokers. 

The  Hecia  engine-house  is  of  brick,  47x80'  in  size,  flanked  by  a  large 
boilcr-l^use.  and  contains  the  compound  hoisting  engine  "Frontenac''  of 
2,000  h.  p.  and  two  auxiliary  engines  of  600  and  900  h.  p.,  also  a  30-dnll 
liand  air  compressor  and  apr.^r  of  water-plunger  air  compressors  with  a  com- 
bined capacity  of  144  drills — the  largest  machines  of  this  type  ever  constructed. 
South  of  the  Hecla  plant  is  the  engine  house  known  locally  as  the  "G.  H.  k 
S.,"  from  the  initials  of  its  three  fonner  engines,  the  "Gratiot,"  "Houghton  " 
and  "Seneca,"  of  2,000  h.  p.  each.  The  " Gratiot  **  was  remodeled  and 
removed  to  the  stamp  mills  in  1902,  :yid  alterations  made. on  the  "Houghton" 
and  "Seneca*'  enable  them  to  do  the  work  formerly  requiring  three  engines. 
The  Hecla  boiler-house  has  5  large  boilers  and  a  200'  smokestack  of  9'  6* 
internal  diameter. 

The  engine  house  operating  Hecla  shafts  7  and  8  contains  the  engines 
"Hancock"  and  "Pewabic,"  each  of  2,000  h.  p.,  which  oi>eratc  25'  drums  by 
spur  gearhig,  and  a  5,000  h.  p.  Lcavitt  engine  for  man-cars.  A  SQxlSO' 
boiler-house  has  10  I)oilers  and  a  250'  smokestack  of  12'  Of  internal  diameter. 
Tlio  engine  house  8er\ing  shafts  9  and  10  South  Hecla  contains  the  engines 
"Detroit"  and  "Onota,"  o/  1,0(X)  h.  p.  each,  and  the  engine  house  at  shaft! 
11  and  12  has  Lidger%vood  hoists  of  similar  capacity. 

The  lied  Jacket  shaft  has  a  quadruple  hobt  of  8,000  h.  p.  in  a  70x220' 
brownstonc  building,  and  in  an  adjoining  brownstone  building  of  70x150', 
with  250'  smoke-stack  of  12'  6*  inside  diameter,  are  ten  1,000-h.  p.  boilers. 
At  the  rear  of  the  engine  house  is  a  32x412'  brownstone  annex,  floored  with 
cement  and  roofed  with  slate,  in  which  is  carried  the  fleet-gear.  In  raising 
ten-ton  loads  perpendicularly  from  a  depth  of  one  mile  the  weight  of  the 
cage  and  steel  cable  nearly  equals  that  of  the  cargo  of  rock,  but  nith  the 
aid  of  counterbalance  the  engines  can  hoist  ten-ton  loads  at  a  speed  of  40 
miles  pei^  hour,  the  regular  hoisting  time  being  about  90  seconds  for  the 
vertical  distance  of  nearly  a  mile,  this  including  time  taken  for  starting  and 
stopping,  an  achievement  no  locomotive  could  duplicate  on  a  hoiiiontal 
plane.  The  engine  operates  on  the  well-known  Whiting  system,  devised  by 
S.  B.  Whiting,  formerly  general  manager  of  the  company.  To  overcome  tte 
dangerous  stmin  caused  by  unequal  wearing,  Walker  differential  rings  wert 
plat  cd  on  the  sheaves  in  1903,  with  excellent  results,  the  cables  taking  4 
complete  turn.s  iround  the  driving  slieaves.  The  steel  combination  shaft- 
rockhou.se,  100'  tquare  and  110'  high,  is  fitted  with  breakers  capable  of 
crushing  2,0(K)  tons  of  rock  daily. 

The  engine  houses  on  the  Osceola  lode  have  steam  and  air  connections 
and  the  Kearsarge  shafts  have  air  connections  with  the  main  power  plant* 
at  the  conglomerate  shafts.  No.  13  has  a  jx)werful  permanent  hoist,  and 
similar  hoists  on  the  gnmnd  for  shaft^s,  14  and  15  are  to  1x5  removed  toU* 
new  ekM'tric  i)<)Wor  plant  at  Lake  Linden.  Shaft,s  16  and  17  liave  tempoiaiy 
hoists  only.  Shafts  13,  14  and  15  liave  large  stone  engine-houses,  while  H 
and  17  have  temporary  engine-houses  only.     The  Osceola  shafts  are  suppW 
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with  permanent  shaft-rockhouses  of  the  standard  Calumet  &  Hecla  size 
and  equipment.  No.  19  shaft  on  the  Kearsarge  lode  has  a  hoist  good  for 
2^  depth,  and  is  to  have  permanent  stone  buildings. 

Among  miscellaneous  surface  improvements  is  a  74x74'  stone  building 
housog  the  electric  plant  that  furnishes  light  on  surface  and  power  to  certain 
of  the  pmnps  underground.  The  company  has  a  timber  mill  that  mortises 
and  tenons  the  bed-pieces,  legs  and  stulls  of  the  square  sets  used  undeiground, 
a  laige  paint  shop,  oilhouses,  bams,  etc.,  and  a  private  telephone  exchange 
«ith  100  instruments. 

The  Calumet  &  Hecla  owns  about  1,200  houses,  occupied  by  employes 
at  an  average  rental  of  6%  interest  on  actual  cost,  plus  cost  of  maintenance, 
and  upwards  of  1,000  dwellings  are  o^med  by  employes  on  lands  leased  from 
the  company  at  low  yearly  rentals.  The  company  also  ovma  a  large  hotel 
and  a  fine  stone  clubhouse  for  employes,  this  containing  bath-rooms,  bowling 
alleys,  etc.  A  free  library  of  more  than  16,000  volumes  contains  books 
printed  in  a  score  of  languages,  30  different  nationalities  being  represented 
on  the  company's  payroll.  There  is  also  a  combination  library  and  clubhouse 
at  Lake  Linden,  for  the  employes  of  the  stamp  mills  and  smelters.  There 
areaome  30  churches  on  Calumet  &  Hecla  lands,  occupied  by  a  dozen  different 
denominations,  and  for  all  these  churches  sites  were  donated,  and  in  most 
cases  substantial  aid  has  been  given  in  their  erection  and  maintenance, 
«itirely  regardless  of  creed.  There  are  also  eight  schools  on  the  Calumet  & 
Heda  lands,  most  of  which  were  built  by  the  corporation. 

The  company  maintains  a  hospital,  for  employes  solely,  built  in  1898  and 
noted  for  its  complete  surgi<*^  and  laboratory  apparatus.     Nearlj'  a  dozen 
pliysicians  on  the  hospital  staff  are  at  the  call  of  any  employe  requiring  med- 
ical or  suigical  attendance      In  1877  an  aid  fund  was  instituted  for  employes, 
and  is  managed  by  directors  chosen  by  the  workmen.     This  fund  pays  death 
*wi  disability  benefits,   enormous  sums  having  been  disbursed  since  the 
fomiation  of  the  fund,  every  dollar  going  to  the  sick  and  injured,  or  to  families 
bereaved  of   their  bread-winners   by  accident  or  disease.     Surplus  monies 
•accumulated  in  this  fund  have  been  invested  in  the  company's  shares,  bought 
on  the  open  market,  and  these  investments  have  been  higlily  profitable, 
^ursements  from  this  fund  are  $50,000  to  $75,000  yearly,  and  the  nominal 
^ue  of  the  fund  at  the  end  of  the  fiscal  year  1904  was  $112,498,  actual 
^ulue  being  much  greater,  as  all  stock  in  inventoried  at  cost  price.     For  the 
niaintenance  of  this  fund  each  employe  pays  50  cents  monthly  and    the 
company  adds  an  equal  amount.      This  is  not  called  charity,  but  certainly 
is  practical  pliilanthropy  of  a  noble  sort. 

Three  systems  of  waterworks  are  maintained,  two  at  Calumet  and  one  at 
Lake  Linden.  One  of  the  former  furnishes  water  from  dams  for  fire  pro- 
tection, and  the  other  pumps  potable  water  4  miles  from  Lake  Sujx^rior, 
against  a  head  of  600^,  raising  about  4,000,000  gallons  daily.  At  the  dam 
and  mine  there  are  7  pumps,  with  a  combined  daily  capacity  of  upwards  of 
45,000,000  gallons.  The  I^ke  Superior  waterworks  are  to  have  electric  power. 
The  company  maintains  a  fire  department,  modeled  on  metropolitan 
lines,  which  affords  protection  to  the  mine  buildings  and  location,  and  also 
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lesponds  to  calls  from  the  town  of  35,000  souls  that  has  grown  up  about  thb 
great  mine. 

The  stamp  mills  are  located  at  Lake  Linden,  four  miles  from  the  mine,  on 
{I  tract  of  about  988  acres,  which  has  several  miles  of  frontage  on  Torch  Lake. 
There  are  two  wooden  mills,  the  "Calumet"  and  "Hecla,"  each  of  which  orig- 
inally had  11  Leavitt  steam  stamps,  with  cylinders  14x21 1^''  and  24^^  stroke. 
An  addition  to  the  southern  end  of  the  "Hecla"  mill,  completed  in  1903,  is 
105x308',  of  steel,  built  by  the  American  Bridge  Co.  This  has  6  stamps,  each 
run  by  an  independent  25-h.  p.  electric  motor,  the  new  mill  being  thoroughly 
modem  and  of  great  capacity.  Among  the  new  features  are  7  Chilean  re- 
grinding  mills,  in  addition  to  the  old  Averley  grinders,  and  enlarged  finisho 
jigs.  The  new  plant  handles  material  with  about  60%  of  the  wash-water 
formerly  required,  thus  effecting  a  double  saWng,  inasmuch  as  all  water 
used  in  the  mills  must  first  be  pumped  in,  and  thereafter  raised  as  sludge  in 
the  sand-wheels  when  discharged. 

Upon  the  completion  of  the  "Hecla''  addition,  eariy  in  1903,  the  woik  of 
rebuilding  the  old  mills  was  begun.  Blach  mill  was  divided  jnto  two  sectioni^ 
for  rebuilding  one  at  a  time,  the  new  ''Hecla"  addition  but  little  more  than 
taking  the  place  of  the  sections  under  reconstruction.  Each  section  rB> 
quires  a  year  for  rebuilding,  and  the  remodeling  scarcely  will  be  completed 
before  1907.  While  this  work  is  called  rebuilding,  it  is  nothing  short  of 
building  absolutely  new  miUs  on  the  site  of  the  old,  the  woric  being  done 
piecemeal  because  it  cannot  well  be  done  otherwise.  Notable  features  d 
the  new  construction  are  the  replacing  of  wood  with  steel  and  cement  throu^ 
out,  the  building  of  much  heavier  foundations  and  considerable  additiooi 
to  the  wash-room  below  the  stamps  and  coarse  jigs.  The  rebuilding  of  tin 
southern  half  of  the  old  Calumet  mill  was  completed  in  1904.  The  net 
section,  built  by  the  Wisconsin  Bridge  &  Iron  Co.,  has  a  heavy  steel  fiwni^ 
concrete  foundations,  cement  floors,  corrugated  iron  siding  and  a  Omij 
roof  of  tarred  burlap.  The  foundations  are  very  massive  piles,  20*  i^itf^ 
2  and  even  3  tiers  having  been  driven  to  bed-rock  and  topped  with 
6x12^  timber  and  a  4'  &*  bed  of  concrete.  Thb  section  has  5  Leavitt  i^juaf^ 
Woodbury-Benedict  jigs,  4-deck  Evans-Rawlins  slime  tables,  CSulean  i** 
grinding  mills,  classifiers  and  Wilfley  concentrators,  the  latter  buih  in  the 
Calumet  <&  Hecla  shops  by  special  arrangement  with  the  owners  of  the  patents 
The  mills  are  to  have  220  Wilfleys  eventually,  these  effecting  a'conflidenhit 
saving  of  very  fine  copper  formerly  lost,  and  greatly  reducing  the  mill's  vM 
consumption.  Work  on  the  reconstruction  of  the  second  section  of  the  OBh* 
met  mill  was  begun  1904,  and  will  be  completed  May  or  June,  1905.  The 
Robins  belt  conveyor  in  the  Calumet  mill  is  to  be  used  for  carrying  btfrf 
copper  from  the  heads. 

The  mills  contain  28  I^^vitt  heads,  but  owing  to  the  rebuilding  widtf 
way,  only  22  to  23  heads  are  in  place  at  one  time,  and  allowing  for  the  expifr 
mental  work  and  heads  temporarily  out  of  commission,  the  average  i84Jxi^ 
18  effective  stamps,  which  are  treating  an  average  of  about  325  tons  dii^fi 
each,  of  very  refractory  conglomerate  rock,  the  new  stamps  exceeding  vm 
the  old  falling  short  of  this  duty,    llie  remodeling  of  the  Hecla  miU  m  tM 
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•KtioDS  will  require  until  the  spring  or  summer  of  1907.  Each  of  the  new 
heads  has  a  jig  attached  direct,  with  about  5  jig  classifiers,  these  doing  all 
of  the  classifying.  The  wash  portions  of  the  rebuilt  mills  are  to  be  operated 
[  by  electric  power.  Two  compounded  heads,  one  of  Leavitt,  and  one  of 
\  Nordbeig  design,  will  be  installed,  side  by  side,  and  given  full  tests.  President 
A^unx  states  that  the  new  mills  will  pay  for  tnemselves  In  one  year's  working. 
Water  for  the  mills  is  supplied  by  five  pumps,  of  which  the  pumping 
Qgioe  'lifichigan''  is  the  most  powerful  in  the  world,  having  a  daily  capacity 
of  60,000,000  gallons.  The  daily  capacity  of  the  engines  "Huron"  and  "On- 
tirio"  is  20,000,000  gallons  each,  of  the  "Erie''  10,000,000  gallons,  and  an 
L  P.  Morris  pump  can  raise  22,000,000  gallons  daily. 

As  the  mills  stand  on  the  flat  western  shore  of  Torch  Lake,  at  little  eleva- 
tkm  above  water4evel,  tailings  speedily  filled  the  shallow  lake  for  some  dis- 
tance off  shore,  and  to  waste  the  sands  it  became  necessary  to  secure  a  consid- 
erable initial  elevation,    which  is  gained  by  sand-wheels.    The  material  en- 
tering the  mills    as  conglomerate  rock  leaves  as  coarse  sand,  to  the  extent 
of  norly  6,000  tons  daily.    The  sludge  is  washed  through  laimders  to  the 
nnd-houses,  where  it  is  scooped  up  by  the  buckets  of  the  wheels  and  dumped 
^  above  into  launders  running  on  trestles  far  out  into  the  lake,  these 
spouting  forth  miniature  Niagaras  of  brick-red  color  from  their  ends.    There 
>R  two  wheelhouses,  one  each  for  the  Hecla  and  Calumet  mills.    The  Calumet 
vbeelhouse  has  sand-wheeb  of  40^  and  50^  diameter  and  the  Hecla  wheel- 
IxNiee,  caring  for  the  sands  from  a  much  larger  mill,  has  sand-wheels  of  40^, 
^  and  64'  diameter,  the  latter  being  housed  in  a  three-story  65x78'  steel 
•nnex  W  high.    The  old  wheelhouses  are  of  wood,  iron  sheathed.     The 
^  in  the  new  annex  to  the  Hecla  wheelhouse  weighs  490  tons  and  the  build- 
^  is  equipped  with  a  45-ton  Sellers  traveling  crane.    The  64'  sand-wheel  is 
^  Appearance  a  gigantic  bicycle  wheel,  fitted  with  a  spur  gearing  where  the 
">bber  tire  should  be.     The  complete  wheel  weighs  500  tons  and  is  mounted 
"Jpon  massive  concrete  masonry.     Four  25-ton  iron  bed-plates  support  the 
pfflwB  carrying  the  21-ton  Krupp  forged  steel  axle,  which  is  27'  long  and  32^ 
in  diameter  with  a  hollow  core  of  26"  diameter.     Radiating  from  axle  to  rim 
^  2*  steel  spokes  32'  long.     The  rim  is  in  20  segments  weighing  10,700  lbs. 
**ch,  the  iimer  perimeter  of  the  wheel  having  550  buckets,  in  pairs,  each  3' 
*ide  and  4'  6*  long  and  holding  100  gallons,  giving  the  wheel  a  capacity  of 
^,000  gallons  per  revolution.     The  completed  wheel  is  10'  wide  and  64'  in 
^fiwnetcr,  driven  by  gear  and  pinion,  power  being  furnished  by  a  700-h.  p. 
djmamo.     After  all  parts  were  delivered  in  1902  nearly  two  years  were  required 
to  build  and  adjust  this  monstrous  wheel,  which  went  into  commission  in  1904. 
The  electric  plant  for  the  mills  is  just  west  of  the  Hecla  mill  in  a  steel  build- 
ing 45x85'  with  wing  of  45x60'.    Thb  has  two  engines,  the  "Saginaw"  and 
"Gratiot,"  the  latter  connected  with  the  generator  by  rope  belting.     The 
"Saginaw"  is  an  AUis-Chalmers  twin  vertical  tandem  compound-expansion 
direct-connected  engine  having  cylinders  17x40x48",  with  a  speed  of  95  revolu- 
ticms  per  minute.     Each  engine  drives  a  1,000-kilowatt  alternating  current 
geoerator  furnishing  energy  for  the  new  Hecla  sand- wheel,  new  Hecla  mill, 
electric  lights  and  sundry  other  uses. 
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Tw  'Tatmnrf.  .fe  Serla  baa  entexed  upon  a  plaa  eallizi^  for  tbe  alnsC'^ 
•rimpii!f<»  ■"Jw'iJirannii  ^if  its  minei.  miik  and  dneiteis.  The  plan  ^^ 
.-*^jun»  ^K"'^T3i  7«5M»  air  'Tnmpietioii,  :ind  will  involve  an  enormous  outlay- 
rnrimafi*!"  -^^"nr  ^w^t  will  be  uaed  thzQOgfaoiit  the  property,  except  f^^ 
*»rum  ^.1^  r^u*r^  ind  -iriier  compnnnded  engines  of  hifdi  efficiency.  Tt>^ 
•fmcni  p#i<v<r  iCarion  wiE  be  ac  Lake  finrfwi,  wfaoe  a  12U^  addition  is  betr>l 
ivnit  *^  r^he  pn»Hic  power  plant.  The  advantage  of  this  location  is  th^ 
'*rjiU  <*aA  hie  deiiTered  aioocide  £rnm  the  largert  veseeb  plving  the  great  lake^ 
eif«ntir4r  a  javinj^  of  ahoot  It)  cmts  per  ton  on  transportation  charges  of  co9^ 
ruiw  h"imed  at  che  mines,  and  mnch  more  in  the  case  of  certain  isolated 
planM.  ^irr.  m  the  waterworks  plant  on  Lake  Soperior,  which  has  no  raa 
r^»r.n*^T.ion.  There  aLm  wiH  be  the  saving  in  slack  resulting  from  one  les* 
handhng  r^  thte  «^nal.  rfome  of  the  present  steam  installations  consume  a£ 
mijrh  sui  4  ll-irt.  rrjol  p^  h.  p.  boor,  whereas  the  new  electric  plant  wiL 
rvjuire  approximat^y  l'-^  lbs.  per  h.  p.  boor.  There  are  many  othei 
p^oTtftmifrn  that  will  result — as  for  instance,  in  labor,  the  company  now  em- 
lAffy'utf^  Ulf)  firemen  in  its  various  power  plants.  The  new  electric  plant 
prriff^hly  will  not  be  completed  and  in  full  operation  before  1906.  The  annual 
I'fml  ffninumption  of  tfie  pnjperty  now  is  about  225,000  tons,  and  the  new 
pUrit.  will  cf^frct  a  very  lan?e  saWng  in  fuel  and  in  operating  costs.  Two  new 
^Jffff^-U.  p.  vjif^ineH,  at  amygdaloid  shafts  14  and  15,  will  be  used  for  the  new 
filarit.,  thi9te  Iming  the  engines,  Owego  and  Ontonagon. 

Mim'f!llAn(*oijM  buildings  at  the  millsite  include  a  50x100^  steel  combina- 
tion b/)ilnr-house  and  smithy,  machine  shop,  carpenter  shop,  piaint  shop, 
wnrv\u}\im\  viv.  The  Uiih^rn  at  the  mill  plant  consume  about  500,000  gallons 
of  w/ifrr  cl/iily,  w*(ured  from  a  reservoir,  artesian  wells  and  Torch  Lake 
Troiililo  from  iininm;  wiitrr  hiis  been  solved  hy  the  installation  of  a  Jewel 
Ohnitiofi  pififil,  of  rAH),(HH)  gallons  daily  capacity,  in  which  the  impuritiei 
oHkIiiiiIIv  foiifwl  in  tho  water  arc  precipitated  by  lime. 

Thn  tfiilirigN  nt  tho  Lako  Linden  mills  are  the  most  extensive  in  th« 
worhj,  ronlfiining  about  .'i(),(MK),(K)0  tons  of  stamp  sand  carrying  from  about 
t»  r;.  in  I  ho  nowi'Mt  parts  up  to  nearly  or  quite  1%  copper  in  the  older  sec- 
litMm.  Tho  tola!  aniotnit  of  ropp(>r  in  these  sands  is  probably  almost  200,00( 
\\mit,  l':\|M'nnientH  at  nnvorking  have  l)ccn  made  from  time  to  time,  with 
out  KUee«w».  hetwtMMi  the  ineliKiiHl  copper,  which  necessitates  regrinding 
ami  the  ti\lilalion  of  the  metal,  which  is  rapid,  the  problem  of  economica 
est  met  ion  i-*  n\»t  winiple.  and  yet  laeks  a  solution. 

The  t'ahnnet  A  Ibnla  has  smelting  plants  at  Lake  Linden  and  Buffalo 
The  toniier  \\oik«.  t»|HMUHl  ISS7.  now  cover  the  major  part  of  a  30-acre  tracl 
htim  about  a  nule  south  of  the  mills.  Thert-  art*  four  funiace  buUdings,  eacl 
SO>|;H».  a  AtK;t»'  lihsttT  ex»p|vr  furnaiv  builduig.  warehouse,  hilK>rator} 
HU^I  Ji^iMiN  othve.  uiaehiMo  xhop,  InMlerhous**  and  thrw  mineral  houses  with  f 
\H^«b^^u^^^  *tovtM4v  va|vie»tN  x^t  iS.iHH)  toiu^,  Tlio  mineral  comes  from  th« 
\\\\\U  *^HU^uvli  »»*vmI\  two  ihuNU  uutal  to  outMhinl  gangue  rtx-k.  instead  oj 
UmwIx^uiU  Mut,^l  >*x  MMue  \%s^»x  ,«^v\  t»H»  driving  of  mineral  to  a  lowei 
I^M^H  1^  xvi^^i  ivHuiuovi;  0^»  v4\u'x  v*t  ttuiK  h  title  tx^iH^er  formerly  lost  in  \\h 
9k\\sw^  Hmw  »v\v«Isi,uxm\  ixuewtv*  >*^Hrv  Muiilt  to  15  Iihis  rapacity  each, 
m  ^^M.  ^ukI  Oh^  blu*,v4  ,^.^^^.,  ^^^,j  utrtwKv  aU»  ^a*  rvtmilt.     The  Calumet 
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^HSeela  now  does  custom  smpltinp  for  the  Miilmwk  and  Wolverine  mines. 
md  the  n^ntarkahle  results  secured    have  offi-rtually  refuted  the  idea,  fur- 
Rierly  prevalent  in  some  quarters^  that  the  Cahiniet  Jk  Hei'Ia  snieJler  was  an 
M-4*if^^  institution,    Tlie  inerea^sed  capacity  hna  been  found  highly  #eononiiral. 
The  new  reverberatories  have  93'  stacks  and  are  top-*-harged,  the  mineral 
being  thorouglily  drie<i  on  platfonns  above  the  furnaces   before  chaixiuR^ 
Tlie  largest  iAoBi  furnace  is  -ttJxOU'*  at  the  tuyeres,     Tlie  eftstern  reduction 
pUint,  known  as  llie  Buffalo  Snielting  Work^,  is  Incaled  on  the  Niagara  River, 
al  Blflck  Kock,  liufTalo,  with  deep  water  in  frfint  and  tiirect  rail  eonneetituis 
ill  the  }*nrtLs.     Tlw  ButTalo  plant  was  establishi^l  in  pursuance  of  the  com- 
piiiy's  policy  of  tlupliiating  everj^  T-'ital  part  of  the  miite,  mill  and  smelter, 
and  ha»  grown  rapidly,  now  covering  a  considcmhle  arf\i,     Thirt  plant  also 
ha9  a  30-ton  elect rrdjiic  refiner}^  for  rc»fining  certain  gnule^  of  mincnd  carry- 
ing considcnvble  Filver  values.     The  HiifTalo  plant  employs  about  15(1  men. 

Sufficient  mineral  i.s  whipped  during  the  .season  of  lake  iia\  igatiiui,  April 

to  Nmemher.  to  keep  the  Buffidu  works  supplied  for  the  entire  year.     The 

^^bigfHffit  prade  mineral  goes    easit  for  pmelling,  thus  saving  freight  charges* 

^■T!>r  ftJiripany  ope  rales  a   fleet   of    steel    steanierH  and    barges    ft>r  carrying 

^BwiMi  mineral  and  bringing  back  soft  coal,  tlie  fine  steel  steamer  Geo.  A. 

^^ITagjj;,  of  3,Ii(K)  tons  register^  being  of  this  fleet.     There  is  a  series  of  very 

lafKP«**Mil  sheds  at  Lake  Linclen,  one  of  \vhk"h  has  2(KI,(HH>  tons  ea|m<"ity,  ihe 

'^-  *M  9Ms  !>cing  of  wood  and  the  new  of  stecK     There  i.s  also  a  series  of  ducks 

^plt  the  milk  and  smelts  on  Torch  Lake,  all  with  substantial  wharves  liaving 

^^it  l«wit  21'  of  dear  water  alongside,  freipient  dredging  heing  rofjuired  to 

ftuiiiitain  thLs  depth  of  clear  waftT,  owing  (o  ihe  .Htamj>-siind  hllitjg  in.     The 

^^an'cs  were  exi ended  1^(14,  both  at  Lake  Linden  and  Hul>hi'll.     The  coal 

*^wrflia«  1 1  Flunt  Inasts,  an* I  three  52'  movable  derrick.H,  one  of  \v<iod  and  twt/ 

*«  iwMi.    The  Calumet  &  Hecla  owilh  antl  oprTatCH  the  ship  canal  eonneeting 

To^li  Lake  with  ihe  go\'emment  waterways  on  Portage  Lake,  this  caiiid 

wiuB;  2P  deep  aiul  accomiiiodating  the  largest  vessels  plying  ihe  gn^ut  lakes, 

»'  •♦jILh  ranging  from  10  cents  on  soft  coal  to  50  cents  per  ton  on  package  freiglit 
Iftfhargp^  on  cargoes  entering  Ton'h  Lake  through  tlie  caaal. 
A  Miwmilb  wt  tlie  head  of  Torch  Lake,  reeeives  logs  by  nift  and  shijis 
■**ttllunilierajid  tiinl>er  by  a  hmnch  of  the  cianpany's  railrt)ad.  At  llie 
Bioutli  of  the  Sheldrake  river,  on  Whitefi.^h  Point.  Chip|iewa  county,  Mich- 
•Ktor  the  company  has  a  mill  sawing  about  Li.tMKl.tKlO  feet  of  lumiier  yearly, 
LWh  8  to  It)  years  supply  of  stantling  tiinlwr  tril>ntary  thereto,  Tlie  com- 
l|KiTiyal^>  lijis  a  mill  at  Aishland,  Wisconsin,  and  owns  exteiisi\e  tracts  of  pine, 
and  Imrdwood  at  various  pc^ints  along  the  southern  shore  of  Lake 
wpfpior,  in  addition  to  whit  h  much  timWr  is  bought  of  jobliers. 

DeiAiled  annual  statement  of  production  and  dividend  payments  will 
^  found  in  the  statistical  ehapter     The  dividends  of  |H7,35t),(J(J(),  paid  by 
!?  Calumet  Se  Hecla  to  the  close  of  1904,  are  the  largest  ever  dbburned  by 
Liiitig  corijoration. 

statistical  eonfuaion  so  frequently  noted  in  figures  of  Calumet  & 

I  pn»duction  is  caused  hy  the  use  of  four  sets  of  figun-s  of  pr^jduction 

^wfiaed  copper,  to  say  nothing  of  two  sets  of  figures  of  output  of  crutle 

*taal  (unsmelted  copper),  and  numerous  estimates  of  more  or  less  au- 
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thenticity.  The  four  seta  of  official  figures  of  annual  production  an  fof 
actual  output  of  rvfined  coppeTi  and  also  quantity  of  Bne  copper  conuM 
in  mineral  produced,  for  the  calendar  ye&tf  and  also  for  the  compan>^'a  liicAl 
year.  Figures  used  in  this  publication  are  those  of  actual  outputs  in  refinsl 
copper  by  calendar  years.  The  mills  treat  alx)ut  5,750  tons  of  rock  dailyi 
securing  therefrom  an  average  of  about  45  lbs.  of  fine  copper  per  ton.  Tbe 
mineral,  or  crude  copper  from  the  mills,  runs  only  58%  to  60%  coppeif  * 
higher  percentage  meaning  heax-y  losses  in  the  flour  copper  that  ia  saved  to' 

The  cost  per  ton  of  rovk  stamped  haa  been  decreased  from  $6,77  in  tl>* 
fiscal  year  imXJ,  U*  $3.51   in  the  ascal  yefir  1SK)3»     Estunat^  cost  of  copped 
for  IIMM,  is  iihout  7,5  ccnt.»4  per  pound.     Under  the  management  of  Jaro^-* 
MacNaughton,  rimny  and  vast  economiea  have  been  effected,  without  cutti**^ 
wages  or  lopping  ofT  a  single  one  of  the  many  philanthropic  enterpri^i^  f^' 
which  the  company  so  long  has  l>een  noted.     The  Calumet  ^  Hecta  mana^^^ 
ment  speaks  by  acta  rather  than  words,  having  no  newspaper  orgaiiB  at*^ 
feeling  no  need  for  any*     As  an  employer,  a  business  inatitution^  and    ^ 
money-making  enterprise,  it  ranks  with  the  greatest  and  best,  and  its  eeui^^' 
nifieent  p!t.st  ^vill  Ih.^  rt'|>eated  in  an  eqiially  nxagiiificent  future. 
CALUMET,  HECLA  &  SONORA  MINUfG  CO.  MEXIO:^^ 

Erroneous  name  given  Calumet  &  8onora  Mining  Co. 
CALUMET  MIHING  CO.  COLORADO 

OHire:  2  Toltec  Bldg.,  Denver,  Colo.     Letter  returned  unclaimed  froD::^ 
former   mine  office,    Hollins\ille,    Boulder  Co.,   Colo,     Emerson   J.   Short,.^ 
president  and  geniral  manager.    Main  sliaft,  UMf,  said  to  show  a  2f  pay-streak:^ 
of  auriferous  and  argent iferoiiM  chahiK-ite  ai^saying  25%  to  40%  copper. 
CALUMET  MINING  A  MILLING  CO.  WYOMIIIG.     - 

Mine  oflice:  EiHanipuipiit.  Carbon  Co,,  Wyo.     S.  E»  Phelps,  aecretarj , 
CALUMET  &  MONTANA  DEVELOPMENT  Co!  MOHTAKA. 

Fiirtner  office:  Calumet,  Mi<  h.     Dea^l. 
CALUMET  &  ONTARIO  DEVELOPMENT  CO.  ONTARIO. 

OHiie:   Cahimet,    Midi.     Mine   olFice,    Massey   Station,  Algoma^    Onl. 
I^nds  lire  sundn*  copper  rlahiis  near  the  Hennioa  mine. 
CALUMET  &  PITTSBURG  MINING  CO,  ARIZONA 

Othre:  Calumet,  Mich.  Mine  otlice:  Basbee,  Cochise  Co.,  AriJi.  Oigan- 
IwhI  l^i^rnilter,  1903«  under  la^^  of  Minnesota^  nith  capitaiii&tton  $2^500,000^ 
■buw  $10  p«r.  fuUy  paid  and  iionaaseBnble ;  iasued,  $2,000,000. 
nilftl  tiMwting.  cecofid  Mooday  in  ApriL  Sooeeedcd  ihe  Calumet  &  Pitt 
burg  Di»%*«lapm«iit  Oo.  Chas.  Briggis,  pfeaident ;  James  Hoatson,  \ice-pr( 
dtnti  Qofdun  R.  Campbell,  secretary;  IHer  Ruppe,  treasurer;  pr 
olllr«l««  Thomas  liaalaon,  Thos.  F,  Cole,  Chaa.  d'Autremoni,  Jr.,  and  Geo, 
K.  TtHwr  diit^tomt  s^aniuft  A.  IVnialL  general  manager.  Employs  60  men., 
CNv  i^  fMune  officers  and  local  manag^emeiit  as  the  Calumet  it  Ariion 

liu^.MH^Mto  t >ie mMm ithai^Kokkf^aad is Hoaely affiilkt<wi with itmX  corporatio 

Ijimkk  lU  |««tr«itfvl  daiaiA,  atva  abdut  900  acfiB,  in  tbe  Wftrren  dii 
Mlji^ii^Uig  tKe  i\«f^i««f  Q^*<^iK  Oduittrt  k  Ariaocyi,  Lftke  Superior  &  Pittabu 
akHl  Ji4iM'iku«  iVv^tpnwAi  Co.    CWt  ol  buds  was  lOdT^-tSUS. 

I>»\t4^|«llltlil  b  1^  Uw  Brig»  «WI«  aliQiut  3,000^  aoutll  ol  the  Junction 
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t  and  3,00(y  southeast  of  the  Lowell  shaft  tif  the  Queen,  both  of  which 
dnuoed  by  the  Briggs  shafts  whk'h  ia  l,iK5(J'  det'p,  and  waa  cut  down  iu 
1004  to  4HSompaitmeat  eiae,  with  one  eomjiarlnieut  5x5',  one  6x11'  and 
two  compaHmeDts  5'x4'6*  each.  Sliaft  has  an  H**  air  line  and  two  12*  wat«r 
crolumus  in  tlie  pipeway,  with  a  steel  galUnva-fmme  on  surface.  At  910'  the 
abrnft  cut  seams  of  ore,  and  at  the  liottom  shows  scainw  of  c  uprifen>U3  man- 
gfttiese  ore,  lamilar  to  certain  depo^eits  of  tlie  Calumet  &  Arizona.  The 
aoutheaat  drift  at  the  910'  level  shows  61X)'  of  leached  ore  and  soft  niaterial, 
a.ad  cut  the  tops  of  3  ore  l>odies  of  5'  to  17'  width^  carr>'ing  10%  to  20%  ore. 
A  20(y  diamond  drill  hole  has  penetrated  coiLsiderable  liigii-grade  ore.  The 
llriggii  shaft  ii?  exceedingly  wet,  draining  a  large  part  of  the  Oishee  camp, 
and  \ms  3  pumps,  of  which  2  are  Pn^scottJ!,  with  combined  capacity  of  2,500 
gallons  per  minute,  at  a  steam  pressure  of  150  lbs,  per  inch,  working  against 
fi.  head  of  1,500'.  The  Briggs  shaft  is  to  be  connected  with  the  Junction 
ahaft  for  ventilation. 

A  new  shaft  is  said  to  have  been  decided  on  for  the  Del  Norte  claim. 
'T*his  would  be  about  2,5tKK  from  the  Briggs  «haft,  and  practically  certain  to 
find  ore,  as  the  Lowell  vle\'elopments  are  very  favorable  up  almost  to  the 
l:M>uiidary  line.  The  Junction  sliaft  is  on  the  lioundary  line  of  the  Calumet 
^  Pittsburg,  sunk  with  a  view  to  pennitting  extraction  from  both  properties. 
The  power  plant  at  the  Briggs  shaft  has  7  boilers  of  which  4  are  of  250-h.p. 
^:ach.  Petroleum  is  used  for  fueL  Ge*jlcigical  conditions  and  developments 
^il  surrounding  properties  are  such  as  to  predicate  the  existence  of  large  ore 
lv)die9  at  slightly  greater  depth  tlian  has  been  readied.  Company's  treasury 
i:irob&bly  is  running  low,  and  must  be  repleni.shod  stwin,  ei?pecially  in  view  of 
t.he  very   hea\'y  pumping  ciiargea, 

CALUMET  a,  SAULT  STE  MARIE  DEVELOPMEKT  CO.  OUTAIUO. 

Office:   Calumet^    Micti.     Mine    oflice:    Ma.ssey   8tation,    Algoma,    Unt. 

Jred  Roehm,  prej*ideni;  Wm.  F.  Ashton,  superintendent.     Has  a  100'  main 

I  said  to  show  a  14'  \'cin  carrying  auriferous  chalcopyrite. 
CALUMET  A  SONORA  MINING  CO.  MEXICO. 

Office*  610  First  NatL  Bank  Bldg.,  Dululh,  Minn.  Mine  office:  La 
Cananea^  Sonora,  Mex,  Organized  under  laws  of  Minnesota,  with  capitali- 
tation  S300,rKXI,  shares  $10  par.  Marcus  L,  Fay,  president  and  general 
maimger;  Walt«r  J.  Power,  vice-president;  Hubert  V.  Eva,  setTetarv;  L*auis 
P.  Swanstrom,  a.ssistant  inamiger;  James  A.  Dougherty,  superintendent. 
Lands,  70  pertenencias,  area  173  acre-s,  in  3  adjoining  gr^^jups,  nearest  alwut  5 
taiieis  from  La  Cananea.  Cxnmtry  nx'ks  art*  mainly  lime*?tone  and  porphyry, 
witb  good  copper  outcrops,  OfKined  Ijy  4  shallow  shafts.  Main  shaft  shows 
80ITIP  grKKJ  ore»  but  i.*^  pn^ving  very  wet*  Officers  are  men  of  excellent  standing. 
CALUMET  A  TEXAS  MINING  CO.  TEXAS, 

Laj  Office:  C/cdar  Itapi<Ls,  Iowa.  Mine  office:  Carlsbad,  N.  M.     Employs  10 

|Httieti.  Organized  May,  1901,  under  laws  of  New  Mexico,  with  capitalisation 
^B^iofl.iKXI,  shares  $1  par.  Jolm  H.  Shary,  president  and  general  manager; 
^B^Wm.  Fullerton,  Becretar^"^;  Alfred  C.  Sieboth,  consulting  engineer.  Lands, 
f  Ktbums,  area  720  acres,  aLno  ti-lO  acres  of  oil  lands,  in  the  Guadalupe  moun- 
f  turn.  El  Paso  county,  Texas,  sho^^ing  an  ore  body  gi^  ing  as.says  of  20%  cop- 
per, 5%  leftd  and  1  oa.  silver  per  ton,  with  a  trace  of  gold,  from  carbonate 
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fir<?s  opened  by  tunnels  of  40*.  200*,  210'  and  32S'.     Ne&test  raOrcMui.  Ui^^ 
Pocosj  Valley  k  Northeastern,   is   04   tnili'S  dbtant.    Test  shipmeoto  of 

tons  of  ore  to  El  Pws^  smelter  pave  retiinis  of  19%  to  24%  copper. 
CALUMET  ^  WESTERN  DEVELOPMENT  &  MINING  CO. 

Oftit-e:  cure  of  V.  S.  Qirlt^fU,  pr^aiiJent,  Calujiiut,  Mich,  John  DuueU, 
aecreiary ;  W.  B.  Anders m,  trt^ivstifer,  i  Organized  1  tK)3»  under  laws  of  AfiioiiA, 
with  capitiLlization  $tj,mM),lXX)v  ahitrcss  SI  par.  in  100,IM)0  shares  ol  7%  pre- 
fcrrt'd  sttK'k  and  StHJ.lKH)  shares  of  common  stot-k.  Coinjmny  is  an  explora- 
tory, development,  pr»:>motion,  and  investment  corporalion,  pUniied  to 
opf^rnte  in  any  section  of  the  United  States,  Canada  or  Mexico,  Pmeoi 
holduips  includt"  tlit"  tJloli^e  zinc  nnno,  nenr  Jopliii,  Missouri. 
CALUMET  &  YAQUl  RIVER  COPPER  CO.  MEXICO. 

Office:  La  Cananea,  Sonora,  Mex.     Urbanized  May,  1903,  under  laws  of 
Arizona,  with  capilafi/.atkin  S3,tX)U,0tX>,  sliares  110  par. 
MINA  CAL  VERDE.  MEXICO. 

fJthcc:  care  of  ChajB,  A.  Gn^n»  owner,  Houghton,  Midi.     Lands,  17 
lenencias,  in  the  Sierra  de  las  Arradcw,  district  of  Bravos,  Chihuahtia^  Me 
Bhouing  Ihni'jstone  inipregnatetl  with  copper  stains,  carbonates  and  o]dde 
tni\ers<xl  f ty  a  pt^rphyry  dilcc  and  havint^  a  lieavy  iron  capping.     Idle, 
CABMRIAN  CONSOLIDATED  MINES,  LTD.  WALES. 

Ollitcs:  Mtuirgatc  Station  Chamfjers,  fjondun,  E*  C*,  Eng,  Mine  office: 
Dolgclly,  Nortfi  Wal<vs.  Orgain/xHl  Nov.  14,  19<M1,  witfi  eapitaliialion 
£3()/J<)fJ,  par  £1 ;  issued,  £26,(j«)7.  IL  Rosenway.  t  tiairman ;  P.  t\  Guy,  sei-re- 
tar>' ;  E.  G,  Woodford^  consulting  engineer.  Lands,  4,tKKl  aeres,  carrjang  gold« 
silver  antf  (M>ppc'r,  on  which  a  little  development  haa  l>een  secured. 
CAMBRLA.N  COPPER  MINING  CO.,  LTD.  WALES. 

lj«imilnlc'd   v^phmtarily.   1903. 
CAMBRIAN  MINING  &  MILLING  CO.  CALIFORNIA, 

Mine  otTicc:  PliwerviUe,  El  IX>rado  O^.,  Cal.  F,  Thomas,  president; 
Leonanl  Thoiniis,  genend  maiuiger;  D.  IL  Riiliert«,  superintendent*  Mine 
has  3  |windU'l  veins,  avem«iingr/  lo  8'  width,  with  gangueof  f-aleose  schist  and 
lime,  tM»tw<HMi  diorite  and  s^qM^ntine,  shi>wing  cuprite,  maWhite  and  sulphide 
oix'ss,  with  native  copper  in  the  alteration  zone,  ortss  carrying  8%  to  16%  eopper 
and  k«hm|  ptild  values.  Mine  has  ronsidcrahle  underground  development. 
CAMBRIDGE  COPPER  MINING  CO.  NORTH  CAROLINA. 

I  t»nncrly  ojM'rattxl  a  mine  near  Jamestox^-n,  Guilford  Co.,  N.  C      I>ead 
CAMERON  MINES.  ARIZONA. 

\\»\v  owiuhI  hy  On n von  Copper  Co. 
CAMP  BIRD  EXTENSION  MINING  CO.  COLORADO. 

tMIii^^;   It* .8! on    lUdg,.   I>envrr.  Colo.     Mine  office :  Ouray.   Ouray  Co,, 
Co!«*.     M.    U   Thidtlo,   siifHTiiiientlfnt.     Ores  carrj*^  gold,   silver,   lead  and 
eikpper.     lU-i  wjitiT  and  eltx^tric  power. 
SOCtEOAD  ANONIMA  COBRES  DE  CAMPOa  SPAIN. 

ilflice:  Siiutaiuler.  S^viiti,     Mine  olliec:  IV  Solo.  Santander,  Spain.     Don 
AllvehM  CiuU  \-^  l\in  Luis  Torres  Que^^edo,  seeretafy.     Property 

la  a  ^t\\\\\\  ,  yi<>  jit  \iiini  jwHxjunts. 

^^^^  ^  CALIEORNU. 

^  '  \lom«w  dbttrtel  of  i^»A  Hetnaidino  county,  Calif omia* 


CAMP  VERA— CANADIAN. 
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^pjetter  addressed  t-o  J,  W.  Rodgers,  owner,  Barsiow,  CaL,  returned  unrlainied- 
MIlfAS  DE  CAMPANARIO*  SPAIN* 

(HTire:  care  of  Don  Aiitonm  Gnijarro  Orta»  Huelva,  Spain.     Mine  offii'u: 
ValvenJe  del  Caniino,  Huelva,  Spain.     Pixijx^rty  h  a  group  of  f>  proi^erties, 
area  87  hectareas,  on  which  iron-cMjpjMT  sulphides  are  I>eing  deveb|>ed. 
CAHPRODEN  COPPER  SYNDICATE,  LTD.  SPAIN, 

OfTices:  3,  I^ird  St.,  Livorp<wl,  Eiig.     Apparently  moribund. 
CANADIAN  COPPER  CO,  ONTARIO. 

IOtRce:  12  Wade  I%lg.,  Cleveland^  Ohio.  Mine  ofTicc:  Sudlmrv,  Al^oniii, 
Out.  This  is  the  wt>rld's  larieest  prcKhjccr  of  nirkel,  and  it?  contnilied  hy  the 
Inlemanotial  Nickel  Co.,  through  owneryhip  of  nearly  the  entire  sloek  issue. 
A.  P,  Turner,  general  manager.  The  prnperty  was  diw^overeti  in  1882  and 
•opened  in  1886,  Lands  are  extensive  and  inchMle  the  Creighton  mine,  ^\orked 
opeti-K^ast,  now  the  largest  producer,  8tobic  mine  in  Blezard  Tup,,  4  niilea 
north  of  8udburj%  the  Evans,  McArthur  1  and  2,  McDonald,  Clara  lielle  A 
ind  B,  and  other  mine^,  in  additimi  to  the  older  and  principal  workings  at 
Copper  Cliff,  tlie  Copper  Cliff  mine  being  opened  to  tlic  I4th  level,  pre^sniu- 
ably  circa  IJiMf.  Ore  h  nickclifemus  chalropyrite  with  pyrrhotite  ganguet 
occurring  as  irregular  lenses  in  banie  igneous  rockM,  miiinly  greensttme  atid 

Pdiorile.  Ure  \»  lic^ip-roasted  at  the  Copper  Cliff  mine  and  malted  at  the  Sud- 
bury Kfneher,  3  miles  distant.  The  rrmHl-heaps  contain  1,1X10  to  5,tMX>  tons 
each,  roasting  requiring  three  or  four  nit>ntlus.  Latterly  a  corLsidcral>le  pni- 
portion  of  green  ore  is  mixed  with  the  roasted  ore  in  wmelter  chargt^.  Tlie 
pffxiuct  of  first  fusion  is  a  matte  of  30%  to  35%  tenor  in  coml lined  nickel 
and  topperj  the  second  fusion  giving  an  80%  matte,  which  ia  slupfjed  to  the 
OrfortI  works  at  Constable  Hook,  N.  J.,  and  smelted  with  sulphide  of  »oda, 

I  by  which  the  separation  of  the  nickel  and  copper  is  effected,  the  resultant 
Copper  product  being  relined  elect  ml ytically.     The  ore  gives  average  returm* 
of  about  2.75%  copper  and  2.5  nickel. 
Construction  of  a  new  smelter  was  begun  at  Copper  Cliff  Apr.  20,  1903, 
hut  the  new  plant  wjus  partly  hnrnetl  I'eli.  11^  I'JDl,  after  which  the  Mond 
^  ittielter  at  the  Victoria  mines  was  used  until  rel)uiklirsg  of  the  partly  com- 
||>letcd  new  plant.     The   new  smelter,  of   brif-k   and    hit  eel    throngliout,  has 
Lttiirage  bins  of  2,00tJ  tons  capacity,  material  being  liandled  from  mines  to 
Iimelter  and  at  the  latter  by  two  80-ton  liM'omotives  haulitig  5(J-t«n  drop- 
am  du tup-ears.     Tlie  new  smelter  has  two  fwniace^  of  5t>0  tons  capacity 
»  converter  plant,  power  being  almost  excluHJvciy  electric,  generated  by 
I  central  steam  plants  soon  to  be  rcphiccHl  by  electricity  from  \Nater  jxiwer. 
Humnian  Comf>any,  a  sultsidiary  corporation,  is  comtjleiing  a  powerful 
iuHfAllation  at  High  Falls,  on  the  Spanish  river,  4  mile«  north  of  the 
iian  Pacific  Railway,  with  dams  estimated  to  imjKJUnd  water  Bulficient 
I  gem-rate  ILOOO  horse  power,  eventually  to  be  doubled. 

In  smelting,  the  company's  new  plant  has  taken  many  ideas  from  the 

r«!nnc»»e<e  Copper  Co,  atid  the  Mond  Nickel  Co.     The  use  of  mixed  charges 

raw  ajid  roasted  ore  is  a  modification  of  the  new  Tcimessee  process,  while 

he  Mond  prtjcess  will  be  ulilizetl  m  beisaemerizing  the  matte  carrying  almut 

%  ft(  c«»inbined  nickel  and  cop|>er. 

The  operatioui*  of  the  comj^any  in  1904  were  lianipert-d  liy  scarcity  of 
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labor,  as  well  as  by  the  burning  of  the  imielt'er.  The  avenge  annual  produc- 
tion of  the  Canadian  Copper  Co.  has  been  5,CX)0»000  to  7,000,000  lb©,  refined 
copper,  and  3,500,(100  to  6,000,000  lbs.  refiued  nickel  for  aeveral  yeare  past^ 
but  should  bo  iiiaterially  greater  during  1905.  ,  ^H 

CAHADIAU  MIiriNG  &  0EVELOPMEHT  CO.  MOWTAMJL^ 

Letter  returned  nnclainied  fmm  former  mine  olfice,  Basin,  Jefferson  Co^^ 
Mont.     Land^,  10  claims,  Khoi^ing  ^flipping  gold,  silver^  lead  and  copper  oreSi^^H 
CAHADIAIf-AMEmCAir  MIMNG  CO.  BRITISH  COLUMBIA.^ 

Lands,  on  Gril>hle  Island,  oflf  the  coast  of  British  Columbia. 
CAHADIAW  SMELTIKG  WORKS.  BRITISH  COLUMBIA- 

Uflire  and  worb^:  Trail,  B.  C-  O^Tied  and  operated  by  the  Canadian 
PaeiJif  liaiiway.  Is  the  largest  leadH?opper  reduction  plant  in  Canada,  nith 
daily  capacity  of  1,2(X)  to  lis  and  employa  350  men.  W.  H.  Aldridge,  ireneral 
manager ;  J.  Labartii,  superinlcndetit.  Is  operated  by  electrical  power  brough 
about  30  niilca^,  from  the  Koolenay  river.  Line  current  is  20,000  volt^ 
stepped  down  to  550  volts  at  the  smelter,  gi\ing  a  total  of  1,000  h,  p., 
motors  di %ided  info  IB  u n i t .^,  Smelt e r  t reats  custom  ores  excl usi vely ,  hr 
from  all  partH  of  British  Columbia,  but  principally  from  the  Bossland  di^r 
Plant  includes  a  KXMon  Gates  cnisber,  3  Ve/jn  automatic  samplers,  Jo 
riffle  sampler,  24  roast  sialLn,  19  calciners  and  three  300- ton  copper  fur 
with  automatic  feed.  Ore  and  fluxes  are  handled  in  hopper  cars,  drauTi  I 
10-h.  p.  electric  locomoti\'es.  7*he  first  matte  contains  10%  to  12%  copper 
only,  which  is  granulated  and  roasted  in  two  0*Harra  furnaces,  after  which  the 
calcined  matte  h  briquc^tlt'd  and  re»melted,  averaging  50%  in  tenor.  Works 
include  a  very  complete  lead-smelting  plant,  handling  silvei^lead-zinc  ores, 
and  including  an  experimental  eleclnilytic  lead-refineiy.  In  l^M  these 
work«  treated  10,865  tons  of  ore,  of  which  131,13*^  tons  came  from  the  Rosa* 
land  dL^ilriet,  and  4,800  tons  were  from  the  United  States.  Production  'w-as 
2,675  t^Dna  of  goldn-opper  matte  and  B,:J82  tons  of  silver-lead  bullion*  Matte 
was  ronverteti  to  blister  copper  at  the  Tacoma  Smelting  Works  and  at  the 
Clrcenwood  workj^  of  the  British  Columbia  Copper  Co.  Management  is  ex^ 
eel  lent  and  plan  I  is  fully  up  to  date. 
CAHAITEA  COIfSOLIDATED  COPPER  CO.,  S.  A.  MEXICO. 

This  company,  incorporated  under  Mexican  laws,  holds  direct  title  ta_^H 
the  mines  of  the  Groene  Consolidated  Copper  Co.,  the  Greene  conipaii|^| 
owning  the  entire  stock  issue  of  the  Cananea  Consolidated.  ^^ 

MINA  CAimELA.  ^  MEXICO. 

A  pni[>erty  in  the  state  of  Michoacan,  Mexico,  the  owneRi  of  which  are 
Niid  to  l»e  opi^ning  a  large  body  of  low-grade  sulphide  ore  in  a  delilierate 
inn n her  I  oral  conditions  supposed  to  be  much  the  satae  as  at  the  Inguaran. 
MIWA  CAWDELARW.  MEXICO- 

Mi  or  ol!irr:  Charnla,  Durango,  Mex.  Owned  and  managed  by  P.  G. 
hUmnki^,  1\  L.  DiMuukus  and  J,  S.  Wilkinson,  Ores  are  bismuthiferous  and 
i^arry  K^Ud,  mlvcr  and  copper*  Has  steam  power,  Bryan  miU  and  6-ton 
«*hl"rinrtlion  pUnt. 
CAIfI>BLARtA  MITflNO  CO.  MEXIi 

tUhcc  ^uiv  of  ¥Ai\\\u  n  Morgan,  pfeeddent.  100  Broadway,  New  York. 
Mbw  olHic:  San  IVilrt\  Chihuahua,  Mex,     Britton  Da\is,  general  manager 


CANDELAmA-<:ANYOI^, 
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David  B.  Smithy  superintendent.  Is  the  principal  mining  company  of  north- 
cm  Chihuahua,  employing  about  1,2(M)  men.  Landi*^  circa  l,7fH)  pertenenciaa, 
ATpjfc  approximately  4,2<K>  acres,  also  sundry  ^rfizinp  and  mis(  ellanetJUM  lands, 
the  mine  traut  being  about  %  mile  wide  by  5  mile^  long.  Principid  devekip- 
incsii  is  on  the  northern  portion  of  mine  tract,  with  the  7(X)'  San  Pedro  shaft, 
TiJO*  Candeiaria  shaft,  tKM)'  San  Nicolas  shaft  and  500'  Congreso  shaft,  Sun- 
diy  other  mines,  including  the  Cohriza,  have  shafts  of  175'  to  3MK  depth,  the 
cooipany's  mines  having  a  total  of  about  3,200'  of  shaft  development,  with 
about  25,(100'  of  underground  openings  all  told. 

CJountry  rocks  are  porphjTy,  diorite  and  limestone,  ore  bodies  being  some- 
what erratic*  The  San  Pedro  h  the  oldest  mint'  and  ha^*  produced  the  highest 
grade  ore.  The  Candeiaria  Ia  now  the  largest  and  steadiest  producer  of  high- 
grftde  ore,  shipping  seJected  ore  of  firet  grade  giving  average  smelter  returns 
of  approximately  20%  lead,  8%  copper,  10%  xinc,  400  oi.  f^ilver  and  0.5  oa. 
gpld  per  ton-  The  Ban  Nicolas  produces  i^ilver-lead  and  copper,  latter  as 
chalcopyrite.  The  Congreso  mines  mainly  lead  carbonates.  The  company 
formerly  operated  a  cnpj>«*r  matting  fnrnAre  at  the  miiics^  balding  coke  there- 
for 90  miles  in  wagons  fn>m  Villa  Ahiimutia  on  the  Mexican  Central  Railway, 
but  later  a  railroad  was  built  to  Judrez,  opposite  El  Paso,  where  a  reduction 
plant,  including  concentrator  and  smelter,  was  built.  This  plant  was  sold  to 
the  Guggenheims,  and  Candeiaria  orei^  now  are  treated  at  the  Aguascalienlea 
works  of  the  American  Smehtng4&  Refining  Co,  The  Candeiaria,  which  is  A 
dividend-payer,  has  an  excellent  management,  both  locally  and  in  tlie  eajit, 
CAHDELARIA  MIMING  &  EXPLORATION  CO.  MEXICO, 

Office:  Colorado  Springs,  Colo,  Mine  <jflice:  Parml,  Chjlumhua,  Mex. 
H.  L.  Browne,  superintendent.  Oren  carry  gold,  silver,  lead  aod  copper. 
&laiu  sliaft,  150',  also  a  175'  tunnel.  Hun  steam  power,  5-stamp  mill  and 
25-ton  cyanide  plant.     Property  thought  to  be  valuable,  but  idle. 

■  CANTON  COPPER  MINE.  GEORGU. 

An  old  and  idle  property  in  Fannin  county,  Georgia.     Main  shaft,  about 
20iY.     Ores  cx-i-ur  tm  <'halcopyrite  impregnations  in  micaceous  M-hisst. 
CANYON  COPPER  CO*  ARIZONA. 

Office  and  mine:  Grandview,  Coconino  Co.,  Arisfi.  Jno.  H.  Page,  prcisident 
ukI     general      manager;     H.    H.    Smith,    secretary'    and    treasurer;    John 

■  IJurran,  mine  superintendent.  Urganiated  101*2,  under  laws  of  Arizona, 
*ith  capitalization  $6(K),0«K),  slinrea  $10  par;  unisHued,  S5*M,02U.  l^nds, 
10  claims,  area  200  acres,  also  lU-acre  mllLsite,  in  the  Grand  Canyon  of  the 
Golorado  ri\Ter.  Veins  are  contacts  between  limestone  and  |X)rpliyry,  giving 
tveiage  assays  of  about  30%  copper,  from  cuprite,  melaeonite,  malaclule, 
ftturiie  and  chalcopyrite.  Property,  discovert*d  1S92,  was  bought  by 
preaeiit  owners  from  the  Last  Chajice  Mining  Co.,  1902.  Produced  about 
350,000  pound?  of  copper  in  1904,  from  about  650  tons  of  ore  smelted.  Prop- 
erty apparently  is  of  considerable  pronii^. 
"ICANYON  GOLD  ^  COPPER  CO.  MONTANA, 

Office:  Helena,  Mont.     Canol  tt  Martin,  managers;  A.  W.  Martin,  isuper- 
ent*     Property  is  in  the  vicinity  of  Cunyon   Ferry,  Lewis  &  Clarke 
,  Montana,  and  is  a  snmll  shipper  of  smelting  ore  averaging  about  22% 
copper,  with  fair  gold  values. 
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MTNA  CAKZA.  PERU. 

Oifuo  fiiul  Jiilne:  rare  of  A.  Gariaiui  y  Cft»  owners^  Canza,  loo.,  Pen 
An  old   pr<j|jcny  and  onre  a  eoivsidenilile   producer.     Numertius  fupriferoii 
veiiifi  in  igiieous  rorks  vHny  Imdie-s  of  ore  that  are  oxides  and  rarbcniate? 
above  and  sulphitk^s  l>filow  tlu*  wiiter  level.     Haa  3  principal  veins,  upencd 
to  depth  i»f  Unf  mi  tlit^  Adelaide;  1,(>»HK  on  the  CoiiM>liulor  and  500'  on  th" 
Tapadita,  the  latter  havini.^  hf^^n  the  la^pe-st  producer  in  the  \itLHi, 
CAP  SHEAF  COPPER  &  GOLD  CO.  BRITISH  COLUMBIA. 

Siiid  to  lifive  tctppcT  pn"spe<*fs  uu  Tejcada  Island,  Brilisli  Colunibia. 
SOCIETE  DELLE  CAPAMHE  VECCHIE  E  rTALY. 

POGGIO  BIWDO, 

Mint*  <ifTit't-:  Massfl  MaritJma»  Groeseto,  Italy*     Property  is  sundry  ancient 
mines,  reojicned  in  lN4tJ,  since  which  time  they  liave  tnfen  f^mall  byt  steady 
pRKluccrs,      Prinripal  vein  is  6'  to  5^)'  wide,  ore  beinje;  mainly  chalcopyrit 
which  is  snrtctl  into  two  gmde^,  the  first  it^radp  of  11%  average  tenor  hem 
sniphin!,  \\liilc  the  second  grade,  carrying  about  3%  copper  only,  is  heap 
roasted  atid  Icnchcd. 
CAPE  BRETON  COPPER  CO,,  LTD,  NOVA  SCOTIA^ 

OtTice:  51?  Stiite  St.,  Boston,  Mass.     Mine  office*  Coxheath,  Cape  Breto*-^ 
Co.,  N.  8,     Capitalization  |2,tKKJ,f)[M).     John  C.  Watson,  president;  Isaac  I?*  ^ 
Gragg,  secretary;  J.  Dorr,  treasurer.     Property  is  the  old  Coxbe^ith  mine  arx.^ 
adjitiiiinp  lands,  10  milen  fr«>ni  Sidney,  Cape  Breton,  showing  fit? vera!  cupr^^_ 
erous  veins,  of  which  the  principal  one,  averaging  Uf  width,  travers^es  fel&if^ 
and  diorite^  carrying  argentiferous  and  auriferous  chaJcopyrite  in  a  silicioua 
gangue,  ore  averaging  aljout  4.5%  copper.     Company  said  to  have  reopen- 
ing  t»f    mines    mider   confident  ion. 
CAPE  COPPER  CO.,  LTD.     CAPE  COLONY,  NEWFOUNDLAND  &  NORWiK, 

Ofhces:  9,  Queen  St.  Place,  London,  E.  C,  Eng.     Mine  offites?:  0'okie| 
Little  Namafjiialiind,  Cap'  Colony,  and  Tilt  C<>\e,  Newfoundland.      Etimtin 
A.  I'onlifex,    clmrman;  John  Taylor  ^t  Sons,  managers;  Com pagnie  Fraiirfti^ 
dc*s  Mine*<  d'i  h  et  de  T Afrit jue  dc  Swd,  20,  Rue  Taitbout,  Pari^,  French  aueiit«J 
Percy  John   Fmnk,  f4e<Tetiir>%  J.  L.  Dean,  mine  manager  in  South  Afric* 
Organiz<Hl,  April  30,  IHSK,  as  a  reeonstruclion  of  the  Cape  i\*pper  Mining  Cctj 
01%'anized  1SIj3,  with  capitalization  £7f>0,(HM),  in  ClStJ.tMM)  «»f  i\%  cumulative] 
£2  preference  shares  and  £<!<¥» ,f  100  in  £2  ordinar>^  sljares;  ij^^ned,  £tH»U,00<^- 
Divitiend  payments  in  MH*1  werc^  £224,250;  in  l'.>02  there  wa«  a  net  loss  of  | 
£6,494,  an<l  in  1903  a  net  profit  of  £95,979  and  in  IIMH  a  net  profit  of  £183,795. 
Dividends  were  13?*.  in  1901,  5s.  in  1903  and  Hs,  6d.  in  HM>L     Annual  aceount* 
&TV  made  up  to  April  31)  at  the  Cape,  and  to  Aug.  31  in  London,  and  fufc* 
mitted  in  Dccemiicr.     St^parate  accounts  are  kept  for  the  Tilt  Cove  property 
in  Newfonndland,  which  ia  held  on  a  99-year  lease  expiring  1989,  at  an  HoumJ 
rental  of  £4,400,  pliLs  one-half  of  net  profits.     The  East  mines  of  the  Till 
Cove  produce  sulphide  ores  averaging  3%  to  3.5%  copper  with  small  §i^ 
and  silver  values,  while  the  West  mines  liave  much  smaller  ore  Inxlie^,  nvertf-  I 
ing  about  11%,  copper.     C^ompany  also  is  intert^sted  in  sundry  Nomvc^iiWi  J 
mines  and  is  entitled  to  one-half  of  net  profits  of  the  Briton  Ferrj'  Ch«iiif»l"j 
4t  Manure  Co.,  Ltd.,  which  takes  ^he  sulpliurous  gases  given  off  by  theinwlrj 
ters  of  the  company's  works  at  Briton  Ferr>',  England. 
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Principal  mines  of  the  company  in  South  Afrii'a  jire  the  O'okipp,  Naba- 
p,  Narrap  anU  Speklukel     The*  tJ'ukicp  and  S|j€kiakel  were  ujicni^  in 
2»  and  tJie  former  remabis  the  prineipiil  protlucer,  but  its  ore  rei^erves 
!  growing  smaller  yearly,  foreboding  the  eventual  exliauation  of  the  mine. 
Nalmljeep,  opened  circa  1890,  pnjducea  about  7%,  ore.     The  Narr;»p  is  u 
aparatively  new  pn>perty.     Ure  m  matted  at   tlie  O'tikit'p  Miielter  to  a 
»r  of  about  48%  and  t*hip|XH.I  to  Enj^^laiid  via  Turt  Xuiloth.     The  mine 
iieltor   Is   thoroughly   modern   in   ef|uipment^    hut   lacLs  cfiii  vert  ere.     The 
'K&niaqualand  ore  lxjdiu,s  are  irrregiihir  masijive  dejwihits  of  eojiper  and  imn 
pyrites,  ajssotnated  with  hamt'  ipiKHjus  intmsioiLs  in  tin*  granite  at  id  gwi»» 

t country  roeka.  At  the  Spt^ktakel  ore  oiLurw  in  botli  ttie  gninitie  and  tja«ie 
Intrusive  nx'k»,  while  at  ttie  Natjabeep  the  ores  are  inthnately  mixed  with 
the  |freem?tone,  appearing  as  Imnehcs  and  veins  in  the  riciier  pitrtioiu^  ordy. 
Ore  is  iiuiiiily  ehaleopyrite^  with  some  bondte  and  clialeoeitc,  hitinialely 
asBormtod  witli  imit  pyrites  and  showing  wetLsionul  cuprite  and  mclaeonite, 
while  a  little  malachite,  azurile  and  etir>'socfilU  inTUr  near  snrfme,  the 
I  average  of  the  tl'okiep  ore-»  hciiig  very  high,  while  the  N  a  ha  beep  avenigcH 
labiKit  5*^if  cop^ier  only.  Pn»duclinii  i»f  fine  cop^jer  for  the  liM-a!  year  WHH^ 
i  2,t>Sl  long  t-finji  greater  than  in  ttie  preceding  year.  ProdurtiiHi  of  line 
for  year  ll*tM  \\t\s  7,675  grrvss  tonw,  cjf  which  the  O'tikiep  made  :J,fJ04 
lona,  llie  Nababeep  2»57l  ti>na,  and  the  Tilt  Cove  mines  2,J(K)  tons.  Tliis 
company  is  an  old  and  important  producer,  and  ii*  managed  \y\X\i  great 
prudence. 
CAPE  0'OR  COPPER  DEVELOPMENT  CO.  NOVA  SCOTLA. 

Mine  office:  Cape  D'Hr,  Cunjlterland  county,  Nova  Scotia. 

CAPILLITAS  COPPER  CO.,  LTD.  ARGENTINA. 

Offices:  6,  Princes  St.,  Londnti,  E.  C,  Eng.     Mine  otTue:  Cerni  dc  Cit|»il- 

litAA,    Tucnman,   Argentina;    Works  office:    Pilciao^    Catamarea,   Argt*nlina. 

CJeo*   Grinncll-Mdne.   ehainnan;   Nicol   Brown,    vice-tliairman ;   J.   U.   Tait, 

eeeretary ;  J.  H.  Ma*-Arthur,  consulting,  engineer;  A.  Stark,  mine  manager, 

Org:a^nizod  Nov.  25,  1901,  xvith  capital izatior^,  £ti(Wi.lKX>,  shaa«  £1  j«ir»  in 

El50,tJtMI  cunmlative  7%  preference 8harc«,  £l50,tMHI  cumulative  7^/<,  (*rtlinary 

Llhanes  and  £3(MMKM)  deferred  stiares;  is.sued,  £5r>5,<KK).     Land.n  itre  extensive, 

llbcluiding  the  CapilliUia  and  Atajo  grtmps  of  rnine-n  and  the  )*ilciar>  tmd  Con- 

^tieia    smelters,    bought    for   £*J5,(UM).     Coriif^atiy    Jilt^o    haa    sundry    lands 

ikirly  timbered.     The  CapillitiLH  gmu|i  of  about  211  projjortic^^  district  of  An- 

LJgald,  in  the  eastern  pari  of  the  province  of  Calaman'a,  stiows  12  veiuK. 

-ineipal  developments  by  the  fornier  ownem  were  on   the   Restaura<lora, 

lia,  CaniK'lita,  La  Gran  tie  and  Ortiz  iiiinei*.     Ttiese  are  being  reopened 

i  tui)ticl»  under  the  old  workings  at  Iai  Grande,  and  t>y  rme  new  tnimel 

the    Rfsstauradora.     Ore  from  development   work   lias  averaged   almyfc 

5%  copper,  with  good  gold  and  silver  valuej^,  being  f»unchy  a,H  a  ritle,  but 

liigh  in  grade.     The  Atajo  mines  are  about  30  miles  from  the  CapiHitas, 

"and  have  a  Hoielter  witli  ti  small  reverlKirattiry  furaar^es. 

These  mincj*  are  mucli  ttie  most  important  in  Argentina,  nnd  have  been 

Dfkrd  irrf*4;ularly  by  loi'al  capital  since  about   1H5(1.     ttii*-  of  the  princifwd 

Fteiilttc^  in  operation  has  been  defective  means  of  tran»fK>rt,  a*<  ttie  mines 

located  in  exceedingly  ruggrd  mount  aihs,  neeessit^ting  the  shipment  of 
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i:  AH  AH  Y  HA  OP^^tiU  miMlMQ  CO. 

hints    nt\^»     h\u^/ntAnut,   \Ui\tiik,   iWmoL 

iiAHwm  ijHimY  (MHA)  miMinQ  k  mujao  oa 

MMi4    nWuf    14oi^jth,  (Uu^Hth  iUt.,  Viyit.     W.  R.  WcBt^ 
iUt'tt  tuny  H't^*^,  t?ilv<i,  U'tui  ithii  i'n\t\tt^,   Ha«i9ieam  power  modi 
llAHHtmATH  4k  UUKA  UIUKH.  CWXmADO. 

M\in  oltiii-  tHit'.  tii  llii^ifiiiti  \hrtm.t  ownen,  Crystal,  GmmiBoii  Co^ 
r«»li»      lliivr  |iij|i|  oiKi^i  oi«i«,  rttrryiiiK  a  little  copper.    Have  wBler  power. 

lAMDIiNAd  i\i)Vm\k  CO.  AUZOKA. 

.MmidlMMl  hy   I  In*  Aiiilii  ( 'niiMiilii|iit(Ml  Oopper  Company  of  Arizona. 
MINAti  C  AKimNIIXO  y  Kl<  AUMADILLO.  MEXICO. 

Mliiit  itltiKt    'riiH|mii,   'IVpir,    Mtixico.     Foniando  Diaz,  owner;  A.  C. 
(liiiiAiilitfi,   iiiiHiiiKtu      PriHluro  nilvor cDpiM^r  oroH.    Have  steam  power  and 
tiM|ilii\    t\\\  III   KNI  iiinii. 
lAHIHOU  OiU.n  4  ((UM'KR  CO.  IDAHO. 

iMtuit.  \i\\\\  ot  linhk  A  IVitiiHiu,  Oniy,  Idaho.  Organized  September, 
lUUt,  \\\\\\  «a|iMiiU*uliuM  IJ,«\(H),(HH),  h)mrtx<  $10  |)ar,  to  develop  claims  65 
miliui  mi\Mlumh|  ill   Mului  I  alU,  \\\  |iit\|{)miu  iHumty,  Idaho.    Said  to  have 

i  AHIUAh  U^H'liH  MININU  CtV»  ITIV  SPAIN. 

\Mh\^\;«    .H^>M.  Ihwivuw  \^\\k\  \.\\\\\\\\\\s  K,  (\,  En|t.    Mina  oflSce:  Lozo- 

\  \\sM,  \U\Uul  ^^|u\iu      K\^U'ii  Sxuium'ixidt"  Siiu|>e^m«  ohainnan;  Geo.  Thomp- 

•sm,  >i%mvV4^i\ .  U     r   Swi^lK^w,  imm^  i\\aiM^s^4r.    iMrfaitUfd^  Felk  15,  1899; 
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capitalisation  increaaed,  1901,  to  £350,000,  shares  £1  par;  issued,  £75,492. 

LanciB,  S4  hectareas,  including  tbe  Caridad,  San  Antonio  and  Descuido  mines. 

Idle  at  last  accounts. 

MIHA  CARIDAD.  SPAIN. 

Office:  care  of  Den  Carlos  Lacone,  agent,  Sevilla,  Spain.    Is  developing 

fair-sixed  bodies  of  chalcopyrite  and  iron  pyrites. 

CARISA  COPPER  k  GOLD  MIlflNG  CO.  UTAH. 

Office:  Salt  Lake  City,  Utah.    Mine  office:  Mammoth,  Juab  Co.,  Utah. 

J.  E.  Galagher,  president;  H.  S.  Joseph,  vice-president  and  general  manager; 

Geo.  Norman,  superintendent.    Organized  August,  1901,  under  laws  of  Utah, 

with  caiHtalization  S500,000,  shares  $1  par.  Paid  dividends  of  $30,000  in 
1902.  Lands,  7  patented  claims,  area  60  acres,  in  the  Tlntic  district,  showing 
10  fissure  veins  in  limestone,  of  which  3  are  more  or  less  developed,  these 
giving  returns  up  to  12%  copper,  5  bz.  silver  and  $1  gold  per  ton.  The 
Ckrisa  shaft  is  250'  deep  and  the  Spy  shaft  SOO',  and  the  mine  has  tunnels  of 
800^  and  8,000^,  with  about  5  miles  of  underground  openings.  Has  steam 
power  and  employs  about  40  men,  iu  addition  to  which  portions  of  the  mine 
are  worked  on  lease.  Production  of  refined  copper  in  1904,  supposed  to 
have  been  about  900,000  lbs.,  as  against  660,000  lbs.,  in  1903.  Property 
IB  energetically  managed  and  new  ore  bodies  of  considerable  size  and 
high  grade  are  being  developed. 

CARLISLE  COPPER  CO.  MONTANA. 

Letter  returned  unclaimed  from  former  mine  office,  Butte,  Silver  Bow 
Go.,  Mont.     Organized  as  successor  to  the  Butte-Anaconda  company,  which 
did  some  development  on  the  Carlisle  mine  in  East  Butte. 
GARMACK  GOLD  4  COPPER  MINING  CO.  WASHINGTON. 

Office:  Arcade  Bldg.,  Seattle,  Wash.     Mine  office:  North  Bend,  King 

Co.,  Wash.    Organized  1899,  with  capitalization  $500,000,  shares  25c  par. 

G.  W.  Carmack,  president;  L.  O.  Lane,  secretary.     Lands,  5  claims,  on  the 

aouth  fork  of  Snoqualmie  river,  22  miles  northeast  of  North  Bend.     Has 

375'  of  openings,  showing  veins  of  12^,  30*  and  12^,  giving  fair  assay  values 

in  gold,  silver,  lead  and  copper. 

lOHAS  DE  CARMEN.  CHILE. 

Mine  office:   Carmen,  ChaAaral,    Atacama,  Chile.     Simon  Baldivieso, 

owner;    Adriano  Fernandez,  manager.     Lands,   15  pertenencias,    area  36 

hectareas,  including  the  Carmen,  Carmela,  CardUmen,  Mina  Nueva,  Araucana, 

QuiAazo  Locura,  Lautaro  and  other   mines,  showing  two   main  veins,  the 

Veta  Manto  ranging  4  to  12  metres  in  width,  while  the  minor  vein  is  2  to  3 
metres  wide.  Ores,  in  successive  lenses  along  the  veins,  are  oxides,  car- 
bonates and  silicates  at  and  near  surface,  disseminated  throughout  the  fer- 
ruginous gangue  of  the  lenses.  The  Carmen  mine  shows  an  abundance  of 
native  copper  at  an  approximate  vertical  depth  of  200^.  The  sulphide  zone, 
reached  at  a  vertical  depth  of  about  110  metres,  shows  rich  altered  sulphides, 
below  which  the  ore  is  chalcopyrite,  associated  with  arsenical  pyrites,  dis- 
seminated in  iron  pyrites.  The  Carmen,  the  principal  producer  of  the  group, 
is  opened  by  2  shafts  190  metres  apart,  sunk  at  an  angle  of  45^  on  the  vein, 
one  being  85  metres  and  the  other  190  metres  in  depth,  both  shafts  being 
connected  by  the  extensive  underground  workings.     The  other  mines  are 
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CAJlliARVOIf  AmOClATED  GOLD  &  COPPER  WOMES,  LTD. 
){4«Ul#-fc<<i   (Ou^niifrx)   Jms   Zt,    19(13,   wiih  capifUfli 

CAEJr  BREA  &  TIIfCROFT  HIRES,  LTD.  EKGLAHD. 

(Hilvi^:  Viirn  Hrvn,  U.  H.  0<,  C'iiritwrilt,  England-  Frank  Hw-rey,  J.  P^ 
chulririfiTi;  T»  lor^^ti^r  Brown,  roi*><iil!friK  <»nKine^r;  John  Tre^'eUmn,  aecr^ 
iiir>' ;  W.  T,  \V  hiii%  rniiir*  nuuuifcrr.  i  trf^iinm^d  May  24,  IfMjO,  ^ith  e^pitalija- 
iUm  £\riU,(HHK  t^Unrvn  €\  pur;  ii'iiril^  £V^7,H4H.  Property  is  tin  and  eopficr 
tfiini'M  jil  Iti'ilruMi,  C'ornunll,  iuruivrly  rnakijiK  nenrly  1,(MJ(3  Urns  of  capper 
yriirly,  i-*tt  pnwi'fd  Jiiaiiuil  |iriHluc*liiu»  uvi'nn»<is  iiliout  ;i(J,UUO  ll>s,  only. 
OKOROE  E*  CARNE  y  OTRO.  CHILE. 

Own    til**    llu**ii/i   Vlnin   mjni\   in   tlir  ik'p;irtment  of  Tocapilla,   CliUe. 
rn»|M"r(v  <HM'ii«<1  iSHf);  iilUi  i\l  lm*(  arcountj^. 
CAHNKY  MIWINO  CO.  MICHIGAN. 

<*tti<tv:    Norvvny*    Mirh,     Mirir   nUior:  Carney,    Menominoc   Co.^    Mich, 
t M'wunii'ii'cl  IIMVI,  Miuh'r  Ihwh  nf  MirhiiCHh,  vvilh  nipilnli/ntinn  S25,(XM).     J,  A. 
l'uiU*"H,  i^iivMitlciit  ;   .r  K.   HlouiKrt'ii,  m*4'rt*ian\     Hms  an  SH*  shaft,  showing 
4ki«*  rit  ImvIIiuu  M<Hnyinn  \%  to  3,-14*'^  copjiiT. 
CAROLINA  COPPER  CO.  NORTH  CAROLINA. 

Olf^H*:  Ift  Atwnlcr  St,,  \\Vs»t,  IVtmit,  Mirh*  Mine  office:  CuUowhee, 
jAt'km^it  county,  N,  C  Idb.  Orftunifrii  IlHIl,  under  laus  of  Miehigafi, 
s^iih  (ni^liitiMtkm  |2,,M)n,mH^  nhamfi  t^S  par,  fuUy  paid.  Lewis  C.  Waldo, 
ph^idvM^  «riN»«^irt^r  and  irrncnd  niaiia^r;  Thoiua»  A,  Cox,  vice-prc«ideiit ; 
iUiki^U  M  M^lVtrmU'V^  MfH^rt'tary  arid  li«iaiiMNi  nuuitfppr;  John  Torcl,  minttig 
I  ukiMuH^r.  I  HmU,  rvVill  arrrii«  nhowing  f%mr  f»sufv^  vrins*  said  to  be  of  27^ 
i^vvM^it^  xvuhh,  i^art>U^|  ^liuoaUd  av^Ta^po  \^m«3  uI  3%  copper*  4  oi.  salv^ 
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and  f I  pold,  ores  I>cing  mainly  .sulphifjp,     Pmpcrly  ia  the  old  Wiiyehutti 
mine,  op(*ncd  LS54,  cIobchI  IStil,  cJ4'velof>ed  by  a  55'  shaft  and  200'  turint'l. 
CAROLINA  GOLD  &  COPPER  CO.  NORTH  CAROLINA^ 

OHice:  Salisbury,  N,  C.  Mine  offices:  New  r^ndon,  Starde 
snd  Gap  Creek,  Ashe  Co.^N.  C,  Employs  10  men*  Organized, 
tinder  laws  of  Arizona,  with  cap(tali7>at ion  S2,5<MMKX),  shares  SI  j>ar.  M.  Hi 
CaldwcM,  president;  Edwin  C,  Grc|?orie,  secretary;  Richard  Eame.s,  Jrj 
treasurer  and  general  manager.  Lands,  350  acres,  including  the  Parkfli 
mine,  at  New  London,  ores  of  which  avemge  7%  cupjx^r  and  5%  gold  pe^ 
ton,  from  sulphide  ores,  whh  quartz  gangue.  Has  steam  power  and  a  5-toi^ 
^-«tamp  mill,  employing  10  men,  ^ 

CAROLINA  KING  MINING  CO.  NORTH  CAROLINAJ 

Mine  office:  Virgilina,  Va.,  Organised  KKh3,  to  take  over  protierly  o^ 
the  Copper  World  Mining  Co.,  and  the  Danvillu  &  Virginia  Copper  Mining  Cosi 
Copper  World  ha,s  two  Bhaft«,  deefjest  ItKJ',  in  a  vein  of  fair  width,  8howin|j 
chalcocite,  also  carbonate  and  oxide  ores,  assaying  15%  to  65%  copper.  1 

CARP  LAKE  MINIirG  CO.  MICHIGAH; 

Office:  care  of  H.  L.  Payne,  general  manager,  Cleveland,  Ohio.  Land% 
1,087  acres,  ^\'ork  was  begun  in  1858.  la  opened  by  shafts  and  adita^ 
Main  adit  1.250'.  Had  a  20-stamp  gravity  mill  at  one  time.  Lode  is  aboui 
7'  wide.     Fully  describod  in  Vol.  II.  « 

MIN AS  £L  CARPIO.  SPAIN. 

Mine  office  r  Cortegana,  Hxielva,  iSpain.    Artja,  73  hectareas.    Have  1 1  old 
shafts.  Ore,  cupriferous  pyrites.   Property  was  underdevelopment  by  a  Frencli 
exploration  company  at  last  aecounfs. 
CARR  MINE  &  COLORADO  CO.,  LTD.  COLORADO. 

Offices:  18,  Leadenhall  8t,,  lyondon,  E.  C,  Eng.     Mine  office:  Central 
City,  Gilpin  Co.,  Colo.     Geo,  Paget  Walford,  chairman ;  Walter  J.  Webb,  sec- 
retary;  .Stephen  Hosking,  manager     Capitui^  nnminal,  £L'30.(NM>.     Ores  carry 
gold*  silver  and  copper.     Has  steam  and  ele<"tric  [>ower  and  a  stamp  mHL 
SOCIEDAD  ANONmA  MINAS  D£  CARRACEDO.  SPAIN. 

Office:  Bdba<:i,  i^pain.     Mine  ofliee:  Vanes,  Palencia,  Spain.     Property 
was  undergoing  development  at  last  accounts. 
CARRANZA'LAFONE  COPPER  MINING  &  ARGENTIWA. 

SBfELTING  CORPORATION,  LTD. 

OfTices:  80,  Leadcnhidl  St.,  London,  E.  C,  Eng.     E.  Learoyd,  secretary, 
Oll^nized  to  secure   mines,   Ijuild  a   modern  smelter  and  develop  electric 
power  in  the  CaptLlitas  district,  Hioja,  Argentina,     Apparently  moributid. 
CARRERAS  HERMANOS.  BOLIVIA, 

Office  and  mine:  Coro  Coro,  La  Paz,  Bolivia,  Mine  is  opened  on  two 
successive  strata  of  cupriferous  conglomerates;  see  article  on  Bolivia  for  de- 
tail*. Production,  about  lOtJ  t ons  of  75%  copper  mineral  yearly.  Only  native 
copper  is  ruined,  and  tlie  priKluct.  as  barillass  de  cubre,  is  shipped  through  Moll^ 
endo,  Pent,  for  refining.  Employs  150  to  200  men. 
CARIBBEAN  MINING  CO.  COLORADO. 

Office:  Hoiyokc,  Miiss.  Mine  oiTue:  Ophir,  San  Miguel  Co.,  f*tjlo.  Cbas. 
E,  Newton,  superintendent.  Ores  carry  gold,  .^ilver,  lead  and  cupper.  Hm 
watfJ"  power  and  20*stamp  jnill , 


I 


raK  COFFER  HASBBOOK, 

Im  37%  ^  ^^%  copper;  50  to  711  €».  ■tvrr  •od  18  to  $30  goM  per  ton.     D^ 
t  is  by  10  open  ovtfl^  uid  AaBam  ^mXU,  deepeel  only  fff,    Fro^tnf 
I  «ide  Buoenl  flone  cafT^rins  ove  ho&m  in  adikt,  with  m  porpKyty 
to  the  north  nod  c|a&rtsit«  and  fimertone  to  Ifae  bmiIK*    Companj 
Mnkiai^  m  ^OKf  shaft  to  tap  the  golphide  aooe,  and  butldtiig  a  atialt 

CASTREJOH  HERKAIFOS.  MEXICO. 

i>wn  copper  pnffMTtieti  in  the  Hiubrana  district  ol  Arin,  Michoacaii,  Mex. 
CATALDIA  OOPPEH  CO.  MEXIOO. 

Office:   BLhI>c^^   Xnz.    Orpinijsed   Febmary,    1904,   with   capitalization 
iSC10,000,  fiharea  ilO  par.     T.  J.  Wyall,  J.  m'  Jolinaon  and  D.  H.  Hohlis, 
^nctots.     Lands  are  alwrut  30  miles  Routli  of  La  Cananea,  in  the  Arirpe 
di^trirt  of  Srjiiora.  Mcxiro. 
CATALINA  COPPER  MIKtNG  CO.  ARIZ019A. 

OBice:  4  State  St.,  Boston,  Maas.    Mine  office:  Tucson,  Pima  Co.,  Arii, 
Employa  15  men.     Cha«.  H.  iloUins,  treasurer;  Francis  M.  Hartmaii,  general 
manager.     OrgantJied    under    laws    of    West    Vbgiiiia    ^nih    capitalization 
1600,000,  sliarea  $2  par.     I^ands,  15  claimi^,  area  300  acres,  alao  a  dO-aero 
miUaite,  In  the  Old  Hat  district,  prnperty  including  the  Silver  Reef  mine 
showing  numerous  contact  N-eins  between  limestone  and  quartzitc,  of  which 
one,  under  development,  has  15'  average  width  and  b  opened  to  a  depth 
3(Ny,  also  by  a  tunnel,  gu'ing  average  aasays  of  G%  copper  and  $2  gold  per 
ton,  mainly  from  chalcopyriie.     Company  hiis  worked  a  small  force  steadily 
for   several   yeauB,   securing   consideralile   development,    hut   larks    the    rail 
communiration  neeeaaary  to  penoit  profiialile  operation  upon  a  considerabK 
Rciilc,     OfficUiLs   well   regarded,   and    projierty  considered   promising 
SOCIETE  DES  MTHES  DE  CUTVRE  DE  CATEMOU.  CHILB. 

t  Hliccs :  5<1,  Bl^'d.  dc  la  S*»nne,  UmsHcLs,  iWl^rniii  nnd  50,  Blvd.  Hauf«niiutn, 
Paris,  Fmnce.  Mine  office:  Nilgue,  Putacndo,  Chile.  Emploj'^  1,200  men. 
Organized  June  2,  lS90,  under  laws  of  l^lgium,  with  capitalimtion  5,000,000 
francs,  shares  500  fnmcs  par,  dividtMl  into  I0,m>0  8%  preference  shared ^ 
and  35,^)00  founders^  sharea  of  no  nomiiial  value.  Delwntures,  2,500, 000"^ 
francs  authoris'.ed,  at  5%;  issued,  1,070,000  fnmrs.  AchJlle  Adam,  president; 
Max  Lyon,  managinp;  diret^tor;  Guillaume  Waters,  secretary;  C.  H,  Macnutt, 
general  manager;  A.  Gohuann,  mneltPT  superintendent ;  Y.  R.Starkey,  engineer. 
Landf^p  151  claims,  with  miscellaneous  lands  giving  totjil  holdings  of  aliout 
30,iMK}  acres,  iu  tiie  Putaendr*,  La  Lig^a.  Mclipilla,  Ij<is  Andes,  Quitlota 
and  Nilguc  dislricis.  Minc«  include  El  Colm?  d(*  MelotJ  mine,  in  the  Q»iilhita 
dislrfcl,  ojwncd  iSSli;  El  Nil^^uc  mine,  hi  the  department  of  PiJtiiendo,  op*nied 
ISJSlJ,  and  Las  Maquinas  de  Catemu  mine,  o|H?nc*l  I.S70,  also  in  the  de|Mirt- 
ment  i»f  Putaendo,  Misi'cllancfius  properties  in«'lude  the  Mantos  mine, 
ofM'acd  1S20;  Salado  mine,  openctl  ISII;  La  Esnten'lda  mine,  o[H*ncil  !Sf 
and  ICl  Soldado  mine,  latter  all  developwi  hy  tunnels.  Country  n*>ck 
nminly  trm-hytc,  showing  contact  and  fissure  veins,  some  35  ore  bodies  of 
diflferent  nature  anil  sizes  being  under  development,  carrying  an  aventgcj 
(»f  3,5^Jt  copt>cr  and  2  oz.  siher  per  ton,  from  carlKvimte,  and  oxide  ores 
near  wurfiKc,  and  chalcopyrite,  lumule  ami  ehaU-orile  at  eomptimtively 
itlight  tlepihs.     Mines  were  worked  many  yeun«  by  the  old  Chilean  methods, 


CA  TEMOU—CA  UCASUS,  303 

but  are  being  developed  and  operated  systematically  by  the  present  company. 
Mines,  being  developed  mainly  by  tunnels,  are  without  artificial  power 
equipment,  but  the  mills  have  225  h.  p.  and  smelters  170  h.  p  steam  plants, 
A  60-ton  concentrator  was  completed  late  in  1904.     The  smelter,  which  is 
one  to  five  miles  distant  from  the  various  mines,  receives  ore  by  carts  and 
aerial  trams.     Smelter  has  150  tons  daily,  having  two  75-ton  rectangular 
water-jacket   blast  furnaces  and  five  cylindrical  57x77*  converter  shells. 
New  smelter,  of  greatly  increased  capacity,  was  near  completion  at  the  close 
of  1904.     Blast  furnaces  turn  out  matte  of  45%  copper  tenor,  which  is  con* 
verted  to  99.5%  blister  copper,  carrying  an  average  of  32  oz.  silver  per  metrid 
ton.      Property  b  served  by  the  Chilean  State  Railway.     Fuel  used  is  bitu- 
minous coal  for  the  mines  and  concentrator,  costing  $9  gold  per  ton,  and 
«oke  costing  $16  gold  per  ton,  at  the  smelter.     Production  of  copper  was 
1,^5  metric  tons  in  1903  and  about  1,900  tons  in  1904.     New  furnaces  are 
36x96*  and   36x120*   water-jackets.     Property   has  an   abundance   of   ore 
averaging  about  3.5%  copper,  and  company  plans  to  increase  production 
to  about  3,000  tons  of  refined  copper  yearly. 

CATARACT  COPPER  MI]fING  CO.  MONTANA. 

Office :  390  The  Bourse,  Philadelphia,  Pa.    Mine  office :  Cataract,  Jefferson 

Co.,  Mont.    Capitalization  $2,500,000,  shares  $5  par.     Carl  S.  Weidinger, 

president;  S.  B.  Vrooman,  vice-president;  Marcus  L.  Hewett,  second  vice- 

pi^endent  and  general  manager;  Otis  K.  Newell,  secretary;  O.  Bergstrom, 

BiQeltef  superintendent.     Lands,  22  claims,  arc  in  the  Cataract  district,  about 

%  miles  from  Helena,  showing  argentiferous  and  auriferous  chalcopyrite,  said 

^y  the  company  to  average  2.29%  copper,  19  oz.  silver  and  $7.60  gold  per 

^^    Lands  include  the  Buckeye,  Gray  Eagle,  Bullion,  Cataract,  Yellow 

^•^niblcr,  Timbuctoo  and  Goldbug  properties,  opened  by  4  tuimels,  of  which 

No.  3  on  the  Bullion  claim  has  a  length  of  2,300^,  mines  having  a  total  of  about 

10,00(K  of  underground  openings.     The  Buckeye  mine  is  said  to  show  a  vein 

^th  4'  of  shipping  ore  and  16'  of  concentrating  ore.     Property  has  shipped 

*^Jt  4,000  tons  of  various  smelters,  securing  average  returns  of  nearly  $25 

P*f  ton.    A  300-ton  smelter,  guaranteed  by  company  to  be  in  operation  July 

h  1903,  was  blown  in  just  one  year  later.     This  has  a  300-ton  Colorado  Iron 

^orks  water-jacket  blast  furnace,  with  blast  heated  to  800°  F.  in  "  U  "  stove. 

^  smelter  is  8  miles  from  Basin,  near  the  mine,  and  very  poorly  located  for 

^Domical  receipt  of  fuel  and  fluxes.     The  mine  has  large  bodies  of  low-grade 

^»  and  the  future  of  the  property  seems  uncertain.     The  promoter,  M.  L. 

hewett,  18  said  to  have  made  individual  profits  of  $75,000  from  the  sale  of 

^"^  companjr's  stock. 

^TARACT  COPPER  MIinNG  CO.  WYOMING. 

Office:  1246  Marquette  Bldg.,  Chicago,  111  Letter  returned  unclaimed 
''^  former  mine  office,  Encampment,  Carbon  Co.,  Wyo.  Organized  under 
'^^  of  Wyoming,  with  capitalization  $1,250,000,  shares  $1  par.  James 
°>ntD,  vice-president;  James  Jay  Smith,  secretary  and  treasurer.  Lands, 
^24  acres,  developed  by  several  shallow  shafts.  Company  refuses  to  furnisli 
information. 

C4UCASUS  COPPER  CO.,  LTD.  RUSSIA. 

Offices:  3,  Bond  Court  House,  Walbrook,   London,  E.  C,  Eng.     Mine 
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Oeganiied  Oct,  4,  1900, 

IT.    CSooaklenible   developmeat 

VLj  eatmiBtcB  2,000,000  toOB  of  ore  in 

m\3th  amall  gold  and  aibrer  values.     Ore 

to  dccttr  tn  a  mammoth  lexise 

ag,  opetied  to  a  depth  of  50  melres, 

painA  on  an  ore  body  that  ma^*  or 

\  vi  %km  main  lense.     Property^  formerly 

WotkM,  OHMle  SfXiySm  lbs.  refined  copper  in  1899, 

1,946,360  Ibe.  refined  copper  fo^H 
hmr^  proYvn  very  disappointing:,  owing  U^l 
a  ^-ariety  cif  caana*  aiBOiig  which  have  been  peculiar  notions  of  the  Ruastan 
aoihoffitka  and  troubles  with  the  reductaoo  of  the  ore,  which  slimess  badly 
when  eooocnliated,  and  ia  so  high  in  aBica  and  deficient  in  iron  tliat  hea\y 
Hmdag  m  fmaiiiiiy,  in  a  dtsiriet  where  fltmng  ores  are  secured  under  diffi- 
euliies.  Plant  inrltides  a  900-toD  smelter  and  the  Wetherill  magnetic  ^ep- 
aiBlicm  proeeae  is  to  be  tried.  Managefoeiit  ia  excellent,  and  property,  not 
wilhiilttndiiig  the  drawbacbi  enumeraled,  is  regarded  a3  valuable  and  likely 
I'D  make  a  brf^e  and  profitable  mine  in  time. 

MIlfA  DO  CAVEIRA*  PORf UGAL, 

Mine  offiro:  Grandola,  Portugal.  Owned  by  Crookson  4c  Hawkins.  A 
new  prr>f>erfy.  in  process  of  development. 

CEDAR  FOREST  GOLD  &  COPPER  CO.  ARIZOHA. 

OfRi"**:  534  Bradljur}^  Blrlg,,  Los  Angeles,  Cd.  Mine  office:  Kingfnan. 
Mc»hnv©  Co.,  Ari».  Organized  August  27,  1903,  under  laws  of  Arizona,  i*-!!!! 
f  npiializrttinn  |<KX),0(X),  shares  II  p«ar.  Lands,  9  claims,  area  180  acres,  near 
hc'n<lw/iiri?<  4if  ihv  Hig  Sandy  river,  said  to  show  a  25*  vein  carrying  gold  and 
ti^fijMT.  AilvprliwrntMUs  of  company  pmve  that  it«  promoters  either  arc 
ihHhiHH'it,  Of  rise  totally  ignorant   of  copper  mming. 

CEDAR  VALLEY  GOLD  A  SILVER  MINIlfG  CO.  ARIZONA. 

Minii  othri*:  Ci'^lar  Valley,  Mohave  Co.,  Ariz.  Phillip  P.  Baker,  superin- 
tiMnU'nt.  liitniln  include  the  Arnold,  Silver  Queen  and  other  claims.  Ores 
t'nrry  gold,  wilvi-r  and  cop|>er.     Has  steam  power  and  15-«rtamp  mill. 

COUP  AN  I A  MINERA  EL  CEDRO.  MEXICO, 

Mini*    otHie     Guanajuato,    Guanajuato,    Mexico.     Vincents    Gonzales, 

ittr4nj%irTif      Ha*  «t(\am  pov**cr  and  is  a  producer  of  gold  and  copper,  employing 

'   n»*n. 

^WIAL  MIKE.  COLORADa 

t^n*^  and  mine:  G^org^lown,  Oeiir  Cwck  Ox,  OcAik    Da\'id  Kennedy.^ 

i»imvYil  mai^im^n^;  8.  O.  K^-ana,   aupefinleiiiient.    LvA,  about  1 

Hm  cu|mfm^ii9  ^%Ki  aiMi  aHvM^  mm  In  a  3ir  payvUvak  ofieoed 

u  ^^^  U\  ,^4^  c«fi|Mr,  $  oclo  UO  oa,  aavnr  and  3  oa.  to  5  os. ' 
UaA  M«ami  poiwttt  and  apfiriy  abowl  ao  laoa. 
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CERTEHHIAL-EUREKA  MmiNG  CO.  *  UTAH« 

Offices:  4,  Postoffice  8q.,  Boston,  Mass.,  and  508  Dooly  Bldg.,  Salt  Lake 
Qty,  Utah,  lline  office:  Eureka,  Juab  Co.,  Utah.  Practically  entire  stock 
issue  is  held  by  United  States  Mining  Co.  R.  D.  Evans,  president;  F.  W. 
Batchdder,  secretary  and  treasurer;  A.  F.  Holden,  managing  director;  C.  E. 
ADen,  superintendent.  Organised  1876,  under  laws  of  Utah,  with  capital- 
ization $5,000,000,  shares  $25  par;  issued,  $2,500,000.  Has  paid  diWdends 
of  more  than  $2,500,000.  Ores  carry  silver,  gold,  copper  and  lead.  Has 
steam  power  and  concentrator,  employing  150  to  200  men. 
CERTEHIHAL  COPPER  VSSmO  CO.  MICHIGAlf. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office:  Calumet,  Mich.  Or- 
ganiied  1896,  under  laws  of  Michigan,  succeeding  the  Centennial  Mining  Co., 
with  capitalization  $2,500,000,  shares  $25  par;  issued,  $2,250,000.  Last 
UBeasment  was  $4,  in  1904,  making  stock  $16.77  paid  in.  Annual  meetings 
Me  m  April.  H.  F.  Fay,  president ;  Geo.  G.  Endicott,  secretary  and  treasurer ; 
James  Chynoweth,  superintendent;  preceding  officers,  John  C.  Watson, 
Wm,  Howell  Reed  and  Stephen  R.  Dow,  directors ;  John  Pentecost,  mining 
captain;  Alonzo  Nicholas,  chief  clerk;  G.  A.  Goodell,  engineer;  Alex.  G.  An- 
(i^ewB,  master  mechanic. 

Official  returns  to  the  state  of  Michigan,  as  to  date  Jan.  1,  1904,  disclose 
^following  figures. 

Amount  cash  paid  in  on  capital  8t<x;k $1,150,000. 00 

Entire  amount  invested  in  real  estate 249,457 .  01 

Amount  of  personal  estate 137,459.96 

Lands,  660  acres,  being  Section  12,  Town  56  North,  Range  33  West,  also 
a  triaogular  patch  of  about  20  acres  at  the  southeastern  comer  of  the  main 
^,  bought  to  secure  the  outcrop  of  the  Kearsarge  lode.  The  first  devel- 
^'PQteQt  work  was  done  in  1863,  by  the  Schoolcraft  Mining  Co.,  which  failed 
^  open  a  paying  mine,  and  was  reorganized,  1876,  as  the  Centennial  Mining 
^•1  and  again  reorganized,  1896  with  present  title.  Expenditures  of  up- 
^Wtls  of  %lfiOO fiGO  were  made,  mainly  by  the  old  company,  in  unsuccessful 
^orts  to  open  a  paying  mine  on  the  northern  extension  of  the  Calumet 
^Dglomerate.  Seven  shafts,  3  of  considerable  depth,  were  sunk  on  this  bed, 
^0. 3,  the  deepest,  being  bottomed  at  3,200^.  Work  on  this  lode  was  suffi- 
^tly  extended  to  fully  demonstrate  the  worthlessness  of  the  Calumet 
Conglomerate  on  Centennial  property.  The  Centennial  lands  are  in  the  great 
^^^m%  camp  of  Calumet,  and  are  available  for  building  purposes.  Two 
•<Wition8  have  been  platted  and  the  lots  sold  at  good  prices.  Only  surface 
'^ts  are  sold,  mineral  being  reserved  by  the  company. 

The  present  management  wisely  abandoned  the  conglomerate  shafts  in  1897, 
•^ter  a  few  months'  efforts,  and  deepened  two  shallow  shafts  on  the  Osceola 
*de.  These  are  7x12^  inside  of  timbers,  sunk  at  angle  of  38°  and  are  1,050' 
•*i  1,150'  in  depth  respectively.  Upon  securing  the  20-acre  tract  carrying  the 
outcrop  of  the  Kearsarge  lode,  which  underlies  the  Centennial's  entire  square 
'Diie  of  territory,  the  work  of  development  was  begun  in  September,  1899. 
Owing  to  the  narrow  width  of  the  tract  secured  from  the  Osceola  company, 
't  was  necessary  to  develop  in  a  peculiar  manner,  by  two  shafts,  "A"  and 
**^, "  which  are  but  90'  apart  at  a  surface,  and  continue  parallel  on  the  dip 
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of  Uie  lode  until  thf  13lli  levvl,  when  the  CentetuiJiil'd  iimJn  Imct  is  reached, 
lifter  which  "B"  shaft  divtTge^  fixmi  "A"  at  aii  anglu  of  15*^  on  tl^e  plane  of 
the  lode,  3tKJ'  l>eing  taken  by  a  curve  to  secure  the  divergence  of  lo^.     Thus 
plaD  of  oix^iiirig  gives  dioti  drifts}  until  the  shafts  eritcr  tlie  iimin  Ceoteimkl 
tract,  after  whicli  length  of  openings  is  guiiied  rapidly  with  depth.     At  tiic 
close  of  VMH  ''A"  shaft  was  2,825'  and  *'li"  shaft  l,8tX)'  in  depth.     Each 
shaft  Ls  7xIh'  injiide  of   timbers,  with  three  coinpartment!*,  and  ^nllk  at  lui 
angle  of  39*^  with  the  horizon.     The  overburden  is  about  100'  anil  tlie  smv^ 
daloid  averages  15'  to  18'  in  >vidth.     l^'air  copper  values  were  obtained  \ 
the  first  few  levels,  after  which  a  cuinpanitivcly  barren  zone  vvjis  penetnvli 
until  the  11th  level  was  reaehod,  after  which  came  gradual  iuii*m\*« 
The  25th  and  levels  below  show  excellent  copper  ground,  with  rmiii 
•topes.     The  upj^er  levels  of  '*A  '*  shaft,  partially  caved  in  by  surface  e 
iiave  been  completely  rctitnl>eredt  and  tlie  mine  now  has  nearly  5  uiileti  of 
undergniund  openitigs.     "A"  sluift  hxis  5-ton  skips  and  can  be  sunk  on  tlic 
lode    12,(100'    before   reaching   the    boundary   line.      "B"    shaft    was   holitJ 
thojugh  to  surf  are  in   llHIl.      "A**  shaft  has  a  32x72"   Nordberg  dujiic^ 
cylinder  hoist  with  double  ronical  druni,  go«>d  for  ti,tNK>'  depth,  and  **B' 
hits  an  old  hoist  taken  frtmi  No.  ti  conglomerate  sliiift,  goinl  for  2,tKH>''  deplh|l 
to  be  repiiued  later  by  a  ,Sulliviin  straight-face  duplex  hoist  with  ciupl<«  I 
eviimlers  and  14'  drum  of  15'  0*  face,  gotal  for  one  mile  depth. 

Owing  to  the  close  proximity  of  the  shafts,  rendered  necessary  by  the  , 
peculiar  conditions  that  gave  the  company  merely  a  right-of-way  iuto  ihtl 
main  Imct,  l>ut  one  rockhouse  is  reqtiired,  this  being  at  *'A'*  sliaXt.  Tiit^coio-l 
binatiori  shaft -rock  ho  use  at  **A,**  built  11103,  is  of  wchkI  frajue,  covered  with] 
corrugated  iron,  having  3,lHXKtou  rockbins.  The  rockhouse  has  18x2-1' iwi- 
crushers  and  is  ronneete*!  willi  '*li"  shafthous*\  00'  distant,  by  trestle,  wlM 
meclianical  haulage  for  loaded  and  emi>ty  train-iars. 

The  engine-house  is  of  stone,  as  is  the  compressor  house,  32x40',  whick  j 
has  35-drill  Nordberg  and  lS-<iriU  auxiliar}'  air  compressors,  and  a  Dean  jfi  1 
condenser  in  the  basement.  The  huiler-house,  54x58',  baa  four  125-lKp. Burt] 
locomotive  firebox  boilers^  and  a  brick-liiatl  self-supporting  stoeJ  sniok*?fiU«'*l 
7'  in  diameter  ajid  125'  high.  A  1G\40'  frame  pumphouse  with  corni|jat«J 
iron  roof  has  a  fire-pump,  fire-linse  and  liOf<e-carts.  The  combination  uiarhinej 
shop  and  smithy  is  50x108',  wilh  R'dslonc  walLs  and  steel  truss  nxjf,  filt«< 
with  traveling  cranes  and  a  full  crjmplement  of  shop  and  blaeksmithing  t«T<i 
and  has  a  railroad  tmek  running  fnmi  end  to  end.  The  earfienter  shop  • 
30x50'  and  the  wareiiou^e  is  30x  ItK  in  size.  A  new  oitice  l>uilding  is  3<ix4<l^ 
and  the  miners'  change-house  is  25x50',  with  hot  and  cold  waters,  lorkei\| 
etc.  The  company  also  has  a  large  nund)er  of  sul>stantial  dwellings  (of* 
ployes  and  the  surfp.cc  plant  is  one  of  the  l>e»t,  botli  in  plan  and  equip 
to  be  found  in  a  diwtritt  where  good  plants  are  the  nde.  The  mine  is  sent" 
by  the  Copper  Hange  and  Mineral  ICange  railroads,  comiecting  with  theco 
pany*s  private  rail  line. 

Tlie  old  sifighvhead  mill  at  the  mine,  having  survived  ita  ii»eftilne», 
SKild  and  dismantled  in  ltl(i4,  and  the  Artadian  mill,  at  rinisse  iViinte,  Port«| 
Lake  bought  in  i*J0l  for  a  price  unilerst^Mid  to  be  1296,000,  with  two  ; 
time  in  which  to  pay  for  it.     The  millsite  is  of  406  acres,  with  water  fitmll 


CBSTENNIA  LUCENT EA  L  CHiLL 


m 


cf  IJi  milas  and  ample  room  to  waste  hU  wind'*,  and  hnj?  n.  number  of  good 

Iwellings    for    the    \tse   of    employes.      Tlie    [tiill    ih    132x124'    in    size,    of 

Heel,  and  hns  3  Nortlberg  st^imps,  with   foniKlarioii!^  in  fur  3  more  heads. 

Tlnere  is  »  15,(XMJ,0(X»  gallon  Norciht^rit!:  pninp,  itnxiliary  nuu-liine  Hlmp,  "sniitliy, 

etc.     The  foandnlioiw  inider  the  heiids  wf^re  fonnd  in  bad  .sh;ij>i\  anti  a  nt?w 

12*  concrete  foundation  was  given  one  head,  wliieh  was  rebuilt  and  eoni- 

.pouiided,  giving  it  a  daily  capacity  of  about  7f>0  tons.     The  mill  lias  a  whart 

iinning  G75'  int/o  deep  water,  end  is  fitt,ed  wilh  modern  coal  hoists  and  a  good 

hed-     Tlie  intake  of  the  ptmip  wixa  extended  several  hundred  feet  irito 

water. 

The  mill  begun  stamping,  wilh  t!ie  rrmmleled  head,  July  ^f  1905.     The 

Morkptles  at  the  mine  were  mille*!^  in  atldilion  to  the  rm-k  prodnee<l  from 

piping,  and  the  mill  has  rreated  an  average  of  iieaHy  -IMl)  tons  daily,  securing 

lien^fnim    about    10   lbs.    fuic    copjMT    per    ton,    giving    a    prochiction    of 

rjly    Gtl,2!>4  lbs,  for  I9(>t,   from  li  montliH^  work.     The  o|»ernticjns  of   the 

,0  montlts  have  shown  several  things  c|uite  plainly,  among  these  being  the 

(*A|iiM?ity  of  tlie  mine  to  funilsh  an  ample  supply  of  selected  rock.     The 

ower  levels  giv*e  rock  probably  avcniging  15  to  2l>  ll)s  ingot  per  ton,  but  the 

a%*erage  is  sadly  reduced  by  the  (>otir  returns  from  the  lean  rtick  of  the  up- 

er  levels.     More   openings   are  needed,  and  a  $4  asse^isment  will   be  levied 

irly  ill   1905,     This   money  is   neer^^ary.   all  hough   the  call   will   be  ver>' 

iLsixL^teful  to  shareholders,  atid  only  by  greatly  iin  re^.sing  the  undeiT^round 

enings,  thus  permitting  a  better  selection  of  ruck,  can  the  average  returns 

bfiitjghl  up  l<t  a  prohtnble  point. 

iHTRAL  ARIZONA  MIKE.  ARIZONA. 

Mine  office.  Williams,  CcK-onino  Co.,  Ari/.     Rounseville  &  Hardeaty, 

s;  E   M.  Hardesty,  superintendent.     Ores  carry  gold,  silver  and  copper. 

l' gasoline  power 

'CEHTRAL  BLACK  HILLS  COPPER  CO.  SOUTH  DAKOTA. 

Office:  701   New    England  lildg,,  t 'loveland,  Ohio.     Mine  ollirc:  Custer, 

sterCo.,  S.  D.     E.  M.  litinit\s,  prt\'^ittcnt  and  general  manager;  L.  M.  Char- 

nin,   secrctAry;    H.   H,    Fmiuis,   miperintendent.     Organized   July,    HHJ2, 

nder  laws  of  South  l>ak*>ta,  with  eapitalizatir>n  $1^50t),tKK],  shares  $1  par. 

%ud.\  30  claims,  area  OlM)  acr*»«.  also  a  4l>-acre  millsite  and  (niscellaneous 

^iid;«  giving  a  total  area  of  720  acres,  in  the  Pennington  district,  showing  suri' 

veins,  of  which  two  of  18'  average  width,  opened  by  shafts  of  85'  and  110* 

tunnels  of  i'2f  and  225',  are  contacts  between  slate  and  <|UartS!it«,  ginng 

WSBHyB  of  *j%  coppi^r,  2  oz.  siher  and  $4  to  $200  gold  pirr  ton,  from 

nuilaehite  and  ehalcopyritc.     Ore  is  e\'j>ected  to  average  about  3% 

__^^ in  actual  treatment.     Has  a  2(in-h.  p.  steadi  plant  and  power  driiln, 

i  tfpnceatrator  mth  2  crushers  and  4  jigs  and  ITKl-ton  leaching  plant,  planned 
^^Bd  turn  out  cement  copper.  Also  has  a  WLWiiiill.  Purp^jsths  driving  turmel 
^^■n  ledge  alK>ut  1,200^  and  installiog  a  O-iirill  air  compressor  in  1904.  Com- 
^^Lftny's  officials  are  men  of  good  standing  and  the  prtiix^rly  shows  large  bodies 
^^W  law-gmde  ore  that  give^  promise  of  succeAiful  treatment  by  lixi%'iation, 
CENTRAL  CHILI  COPPER  CO.,  LTD.  CHaE. 

Offices*  15,  Angels  Ckmrt,  London,  E.  E.,  Eng.     Mine  office:  Panuleillo, 
Oracle,  QcKiuunbo,  Chile      Eugene  A.  J.  Goldschmid,  chairman;  Henrj'  B, 
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Greenwood,  secretary ;  Count  B.  de  St .  Steine,  general  manager.  R 
11,  lH9Ht  as  a  second  reconstruction  of  the  Panulcillo  Copper  C 
capitalization  £300,000;  issued,  £276,248;  debentures,  £19,2d8, 
compaify  and  its  predecessors  liave  woriced  the  Panulcillo  mini 
Group  includes  the  Panulcillo  and  San  Gregorio,  at  "Panulcillo,  a 
table,  Cocinera  and  Condesa  nunes  at  Huamalota  Sataqui,  Ovallt 
are  all  small,  except  the  Panulcillo,  which  lias  a  120-ton  smelt 
about  650  men  and  producing  about  1,600  tons  of  refined  c< 
partly  from  custom  ores.  Mines  arc  said  to  show  reser\'e8  ^ 
300,000  tons  of  ore  ranging  3%  to  7%  in  copper  tenor.  Produ< 
was  1,571  long  tons  fine  copper,  for  1903  was  1,602,  and  for  II 
tons.  Prospects  of  company  seem  improving. 
CENTRAL  GOLD  &  COPPER  CO.  NI 

Mine  office:  Mineral  Hill,  Donna  Ana  Co.,  New  Mexico. 
LA  GRAN  FUNDICION  CENTRAL  MEXICANA. 

Office  and  works:  Aguascalientes,  Aguascalientes,  Mejdco. 
CENTRAL  MINING  CO. 

Office:  15  William  St.,  New  York,  N.  Y.  Joseph  E.  Gi 
J.  Wheeler  Hardley,  vice-president;  John  Stanton,  secretary's 
F.  McM.  Stanton,  agent.  Mine,  in  Keweenaw  county,  Michigai 
1854,  on  a  fLssure  vein,  and  closed  down  1898,  after  paying 
$1,970,000.  Diamond  drill  borings  giving  a  complete  cross-s 
extensive  lands  of  tlie  company  sliow  3  amygdaloidal  beds  cai 
copper.  An  exptirinientAl  plant,  built  to  rework  the  extensive  1 
old  mill,  did  not  prove  commercially  succet^ul,  and  has  been  a 
CENTRE  STAR  MINING  CO.  BRITISH 

Mine  office:  liossland,  B.  C.  R.  B.  Kirby,  manager.  Fo: 
September  30,  1903,  made  net  earnings  of  $265,000,  of  whicl 
$195,000  was  u8e<l  in  liquidating  pre\ious  indebtedness, 
were  only  $1.97  per  ton,  a  low  re<'ord  for  the  Rosslaud  distric 
production  was  77,892  tons  of  ore,  averaging  $7.75  in  gross  si 
with  average  assays  of  0.72%  copix»r,  0.35  oz.  silver  and  0.36  o«. 
Mine  is  exten.sive!y  developed,  liaving  done  2,701'  of  new  op€ 
1904.  The  high-gnide  ores  of  upfxtr  workings  have  been  almo 
and  present  ore  Ixxiies,  wliile  large,  are  low  in  grade.  Ore  resei 
1904,  are  estimated  at  50,000  Urns,  with  an  average  smelter  \i 
ton. 
CENTURY  MINE. 

Office:  care  of  Foster  &  Black,  Sudbury,  Ont.     Location,  C 
Algoma,  Ont.     Assays  give  7%  to  13%  copper,  and  from  a 
gold  per  ton. 
CERESIER  MINE. 

Was  the  principal  copper  pnxlucer  of  France,  when  worl 
IxH^n  idle  for  some  years. 
CERMA  DEVELOPMENT  CO. 

Office:  Calumet,  Mich.  Organizotl,  1903,  to  develop  a  grou] 
in  the  Huachuca  Mountains,  Cochise  county,  Arizona.     Probi 
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CERRO  COPPER  CO..  LTD.  PERU. 

U^ea:  1,  Laurerice  PountJiej-  Hill,  London,  E,  C.^  Etig.     Wm.  Henry- 
Watts,  chairman;  Herbert  J.  Page,  secretar}-.     Capital,  nominal,  £101,0110. 
Organized  to  ai-quire  claims  in  the  Cerro  de  Pasc-o  district  of  Peru, 
CERRO  DE  PASCO  MnOHG  CO.  PERU, 

Office:  15  Broad  St*,  New  York.  Peruvian  general  office:  Lima,  Peru. 
Mioe  office:  Cerro  de  Pasco,  Peru.  OiiKaiiized  June  5,  lft02,  under  laws  of 
fiew  Jersey,  witli  capitalization  $10,U(>(J,0(XJ.  Control  suppcised  to  be  owned 
by  Jas,  B.  Hai^n,  Pieqxjnt  Morgan,  H.  McK*  Twombley  and  others,  of 
New  York.  Alfred  W.  Mt<'une,  general  manager,  Lima,  Peru;  A.  E.  Welby, 
■upennteiKlent  uf  railroad,  Oroya,  Peru;  Jh.h.  MacFarlanc,  superintendent 
of  mines^  Ccrro  de  Pasco,  Peru;  Fnmk  Klej)ctko^  consulting  enginci*r.  New 
York;  C.  H.  Rcpath,  assistant  consulting  engineer;  W*  F.  Blackford,  chief 
engitieer;  John  J-  Case,  smelter  superintendent .  Lands,  about  one  square 
mile,  eomprise  about  throe-fourths  of  the  rich  Cerro  de  Fraco  district,  and 
are  said  to  have  been  acquired  at  a  cost  of  about  $2,660,000.  Tract  is  in  a 
coEnpoct  body,  the  surface  showing  many  *'taJD8/*  caves  remaining  from 
icient  open-cast  workings.  The  landi*  lie  in  a  bni^in,  hence  tunnelling  is 
fficult,  the  only  important  opening  of  tins  jwirt  being  the  Humailtana  tun- 
Tlie  company  also  owns  extensive  coal  lands>  north  of  the  cf>p|xr 
i,  the  coal  being  bituminous  and  coking  well. 
Silver  was  discovered  at  C<?rro  de  Put^co  in  livtO,  and  the  production  of 
tJie  district  to  the  clo«e  of  the  Nineteenth  Centur>'  is  estinniled  at  45(J,0lX»,0OO 
ounces,  secured  from  about  40,(J(Kl,tXKJ  tons  of  silver  and  coppr^r  ore,  nearly 
extracted  by  hand  lal>or  and  carried  3  to  B  miles  on  the  hack*  of  llamas 
primitive  smeUen>,  from  whence  tlie  silver  bullion  was  tranHpoiicd  by  llama 
200  miles  to  Linia>  until  circa  1870,  when  the  railroad  wa^  completed  to  On>ya. 
The  Cerro  de  Pasco  district  is  located  I4,^M)'  al>ove  sea-levct  rendering 
lymiral  labor  vcr\'  fatiguing.  The  ptjpuiation  of  the  town  is  variously 
^titnated  at  5,fXH}  to  2l^*K>0.  The  surrounding  count nt'  is  bleak,  and  all  food 
aiid  supplies  mu«t  he  brought  in  from  considerable  distanrcs,  Tlie  y^^ar  is 
%ided  idto  two  periods,  the  wet  nnd  flry\  the  vset  .reason  being  from  Novem- 
r  to  ApriL  The  summers  are  not  Imt,  owing  to  the  great  elevation,  and  the 
fliers  are  not  cold,  owing  to  the  low  latitude*  8now  and  hail  fall  at  any 
time,  summer  or  w^inter,  but  rarely  t^niasn  as  long  as  48  hours,  even  in 
winter.  The  fiuctualion  between  mean  summer  and  winter  temperatures 
m  about  20®  Fahrenheit,  only. 

Authorities  disagres  hopelessly  as  to  the  geologj'  of  the  district.  All 
that  ran  be  said  with  certainty  is  that  in  an  area  approximately  one  mile 
mide  and  l>etween  one  and  two  miles  in  length  there  is  ore  on  nearly  every 
claitn,  proving  the  Cerro  de  Pasco  one  of  the  richest  mine  nil  deposits  of  the 
ibe!  The  ores  carry  gold,  silver,  copper,  cobalt  and  other  metals,  values 
ing  found  in  two  Bones,  the  upper  carrj^ing  mainly  silver*  in  quant  it  ies  from 
f**w  ounces  to  thousands  of  ounces  per  ton,  in  decomposed  quartz.  C>on- 
giild  b  found  in  the  upper  zone,  tliis  running  as  high  as  I  to  2  oz> 
,  fKTurring  in  rich  but  erratic  chutes.  The  silver  values  usually  extend 
to  a  depth  of  about  100',  followed  by  silver-coppc^r  orr^  and  at  a  little  lower 
by  copper-silver  ores.     All  of  the  copper  ores  are  more  or  less  argcnti- 
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ferous,  being  estimated  to  average  15  to  35  oz.  of  silver  per  to 
caliy  all  of  the  copper  ore  is  bismuthiferous  also,  hence  higl 
in  reduction.  In  the  past  oiJy  the  richest  copper  ores  have 
those  shipped  ranging  from  25%  to  40%  in  tenor.  Claims  a 
the  ores  of  the  district  will  average  25%  copper  are  entirly 
as  the  high-grade  ore  shipped  was  carefully  hand-^ected,  owin 
transportation  charges.  The  copper  ores  grow  leaner  with  dept 
districts,  and  values  below  the  permanent  water  level,  at  abo 
somewhat  uncertain,  though  indications  favor  the  existence 
permanent  sulphide  ore  bodies  of  good  grade.  In  but  few  c« 
of  the  old  mines  been  opened  to  depth  of  more  than  200^,  while 
jority  are  less  than  lOO'  in  depth.  The  company  is  sinking  5 
ment  shafts,  and  there  are  3  drainage  tunnels  in  the  district,  tl 
importance  being  the  Rumaillana,  begun  by  Henry  Meiggs  in 
continued  at  a  distance  of  1,000'  because  of  his  death.  Meig^ 
cession  from  the  Peruvian  government  lot  25%  of  the  gross  vaj 
by  mines  drained  through  this  tunnel.  This  concession  is  n< 
company,  which  has  cleaned  out  the  old  heading  and  driven 
length  of  1,466'.  There  is  a  possibility  of  litigation  between 
Pasco  and  this  corporation  in  case  the  latter  completes  the  tun 
in  sight  in  the  district  was  estimated  at  5,000,000  to  6,0G 
1899. 

There  are  a  few  small  copper  matting  furnaces,  with  a  daii 
perhaps  250  tons,  in  the  Cerro  de  Pasco  district.  The  company'] 
9  miles  soyth  of  the  mine,  on  the  main  railroad  line,  is  of  1,0 
capacity,  and  is  equipped  with  two  blowing  engines  for  the  coii 
capable  of  compressing  24,000  cubic  feet  of  free  air  per  minute 
of  17  lbs.  per  inch,  and  to  be  operated  by  1,500-h.  p.  Nordbeiig 
five  350-h.  p.  blast  furnace  blowing-engines  with  capacity  to  coi 
cubic  feet  of  free. air  to  a  pressure  of  2.5  lbs.  per  inch.  For  { 
purposes  there  will  be  two  475-h.  p.  Nordberg  engines,  direct-c( 
350-kw.  generators.  Tlie  furnaces  and  much  of  the  machini 
plied  by  the  AUis-Chahners  company,  and  the  boUers,  of  4,C 
li.  p.,  are  of  Babcock  &  Wilcox  make. 

The  mine  is  served  by  the  Cerro  de  Pasco  Railway,  building  b 
Pasco  Railway  Co.,  closely  affiliated  with  the  Cerro  de  Ftoco 
under  a  government  concession.  This  line  runs  about  80  mile 
de  Pasco  southward  to  Oroya,  and  is  to  be  extended  northwan 
pany's  coal  mines.  Including  the  main  line,  spurs  and  sidings 
about  125  miles  of  track.  The  company  is  said  also  to  have  ue 
ation  the  extension  of  this  line  past  the  coal  mines,  through  a  very 
tr}'  said  to  be  ricli  in  copper  and  silver.  The  line  will  have  an  \ 
of  1.5%,  with  a  maximum  grade  of  3%  and  will  cost  upwards  i 
At  ()n)ya  connection  is  made  with  the  Central  Railway  of  Peru 
miles  to  Calla6.  In  this  distance  the  line,  which  cost  $43,0 
nearly "3  miles  vertical  elevation,  reaching  the  highest  altitude  of 
on  the  globe,  after  surmounting  almost  incredible  obstacles. 


CEHHO  DE  PASCO— CERRO  MURIANO.  311 

Wages  are  25c.  to  50c.  per  day  for  natives  and  $2.50  to  $4  per  day  for 
white  labor.     The  native  labor  is  said  to  be  tractable  and  fairly  efficient. 

Owing  to  the  great  distance  of  this  property  from  other  copper  centers, 

its  magnitude  and  promise  have  been  somewhat  e.xaggerated,  and  many 

misleading  articles  have  appeared  in  print,  these  being,  however,  in  no  wise 

ascribable  to  the  management,  which  has  no  stock  for  sale  and  does  not  court 

publicity.     The  Cerro  de  Pasco  property  is  one  of  great  siae  and  exceptional 

promise,  but  there  are  nmny  and  serious  obstacles  in  the  way  of  making 

it  a  laige  and  successful  mine.     Some  of  these  difficulties  have  been  overcome, 

while  others  are  in  process  of  elimination,  and  the  balance  probably  will  be 

conquered  in  the  future,  as  the  company  lias  great  financial  strength  and  its 

principal  shareholders  are  men  of  long  and  successful  experience  in  mining. 

The  actual  work  in  all  departments  is  in  the  hands  of  thorouglily  competent 

[      ukI  experimced  men. 

SOCIEDAD  CERRO  DE  PASCO.  PERU. 

Supposed  to  be  Peru\Tan  title  of  the  Cerro  de  Pasco  Mining  Co. 
CERRO  DE  PASCO  TUNNEL  &  MINING  CO.  PERU. 

Office:  45  Wall  St.,  l?ew  York.  Organized  Aug.  8,  1902,  under  laws  of 
Maine,  with  capitalization  $12,000,000,  shares  $10  par,  half  in  7%  cumulative 
pieference  shares  and  half  in  common  shares.  A.  B.  Rawls-lleader,  president ; 
H.N.Carter,  treasurer;  E.  Rawls-Reader,  secretary.  Lands,  196  hectareas, 
•bout  l»alf  in  the  Yauli  district  and  half  in  the  Acari  district,  latter  37  miles 
^m  Lomas.  Supposed  also  to  hold  an  option  on  the  Rumiallana  or  Meiggs 
^Jfwnage  tunnel  in  the  Cerro  de  Pasco  district.  Company  claims  to  expect 
^Jpwduce  about  3,000  tons  of  ore  daily,  "when  all  machinery  b  installed." 
CERRO  KURIANO  MINES,  LTD.  SPAIN. 

Offices:  6,  Queen  St.  Place,  London,  E.  C,  Eng.     Mine  office:  Man- 
piques  9,  C6rdoba,   Andalusia,   Spain.     Employs   100   to   150  men.     Wm. 
^heville,  chairman;   John  Taylor  &  Sons,  managers;   F.    H.  Williams, 
•fretary;  Richard  E.  Carr,  British  vice-consul  at  C6rdoba,  superintendent; 
^owph  Tamblyn,  mine  superintendent.     Organized  May,  1903,  with  capital- 
,    faitioii  £125,000,  shares  £1   par,  6s.   paid.     I^nds,   314  claims,    freehold, 
•>*»  776  acres,  10  milesu  northeast  of  C6rdoba,  showing  sundry  old  mines, 
^h  were  worked  to  depth  of  at  least  400^  during  t!ie  Roman  era,  not- 
^^Hhstanding  their  wetness.     Property  shows  6  large  and  several  small 
^wre  veins  in  micaceous  schists,  diorite  and  quartzite,  canying  chalcopy- 
*He  and  iron  pyrites,  with  a  gangue  of  calcite,  quartz,  clay  and  country 
•'^    Veins  have  widths  of  1'  to  40^,  with  following  lengths:    Calavera, 
VW;  Excelsior,  635';  Lorenzo,  4,575';  Isabel,  5,550';  Cerro  Muriano,  8,500'. 
^^  taken  from  old  Roman  workings  has  assayed  28%  to  34%  copper.     Main 
Jjifts  are  300  metres  apart,  the  Santa  Victoria  having  646'  depth  and  San 
^AA  574',  former  shaft  cutting  the  vein  at  130  metres  and  160  metres, 
^  ^HHmately  passing  through  the  vein,  still  in  old  workings,  at  177  to  195 
I  %gtnj.    The  San  Rafael  has  crosscuts  at  depth  of  100,  132  and  154  metres, 
'  ^^Wi  Icvd  showing  a  vein  of  5  to  13  metres  width,  with  the  better  portions 
■"^^nked  out  by  the  Romans.    The  San  Rafael  shaft  has  been  enlarged  and  is 
W  main  pumping  shaft.     Mines  have  a  1,000-h.  p.  steam  plant,  with  2  hoists 
:     id  a  5-drill  Walker  air  compreesor.    This  is  one  of  the  largest  and  moot 
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1«^M.  fg^Mdnrnm  tilt  ^KpavAmt  ^  MB  loM  jflfinod  i  iippii  jffvkr. 
Ak&  ovw  1^  Soikmnf  old  towht  mi  3lapa  and  OoigK; 
MoiiUiTii.  <ifKMid  i*^.  dpi«lo|»d  br  9Mr  tMwi;  CkfldBo,  lyiaiii^  fagr  «0^ 
db«ft;<eiiMt«.ofM9iadbrail(rflbtfLa^C^pcm,ap^  Bi- 

cnm  HuiL  nn^ 

New  Fim^  m  tht  Vofttomio  &Kntt  ^  Itair-    -^  cnB|Miatiiiif  i^ 

mm^,  wail  oeettrrefiee  axid  nsune  ^  cav  anSv  to  tkr  MammtatiaL    It  ^ 
flcijiJI  pr(«dttMT  id  copper. 

CHALCHIHUITE8  MIVE8  00.  MEZKX^ 

Office:  2HH  Gjimde  i<c.,  Nrrak,  X.  J.    IGw  oftte:  OMirWwitta,  Xii^ 
BUXMM,  Uaxktj.     Edw.  H.  JoDM,  pRflkfent:  C.  C.  Himit,  aeavtanr;  R  W'^ 
FiUTM,  gKffiferal  rruutagfT.     Laxfeds,  192  pcitfnrnriai,  iw  haling  tbe  San  Nieob^ 
mine,  cmrryiti^  ore*  of  gold,  alrcr,  copper  and  lead.    Is  opensd  by  dhift< 
e^iuippc^d  with  Kteam  power  axid  emfloys  about  40  men. 
CHALLEMGE  MIVE.  IDCmBAB. 

^>wri^  by  St.  M&iys  Mineral  Land  Co. 
CHAMPIOM  COPPER  CO.  MICHIGAK. 

r>fru«:  27  State  St.,  IVjuton,  Mass.  Mine  offiee:  Funeadale,  Bxx^Oon 
(>>.,  Mif'h.  KiiiployM  HiH)  uten.  Organized  December,  1890,  under  lava  ol 
Miihigiip,  with  fapiUihzatioii  $2,500,000,  shares  $25  par.  Entire  stock  issiie 
ii  ownMJ  jointly  by  Copper  Range  Consolidated  Co.  and  St.  Maiy's  Minenl 
iMiui  iUi.  Wni.  A.  Paine,  preiiident;  Arthur  G.  Stanwood,  vice-president; 
FfMh'rif!  Stanwocxl,  necretary  and  treasurer;  preceding  officers,  Samuel  L. 
Hniiih,  ChaM.  H.  Paine,  Geo.  P.  Gardner  and  Richard  Olney,  directors;  Dr. 
Imc'wxh  L.  Hubbard,  general  manager;  R.  R.  Seeber,  engineer;  John  Broan, 
tfiining  captain;  M.  J.  Harrington,  clerk;  F.  G.  Coggin,  mill  superintendent; 
U.  H.  \A:m'\\,  aiwiHtant  mill  Huperintcndent;  John  Bfackay,  superintendent 
of  motive  jKiwer;  W.  K.  Campbell,  master  mechanic.  Dividends  were 
$;UH),(HH)  in  l»(Ki,  and  $'2(K),(K)0  in  1904,  the  company  closing  the  year  in 
very  Htnitig  financial  {Mmition.  The  Champion  Copper  Co.,  holds  $44,000 
Ht4»(k   of   the   Michigan   Smelting  Co. 

( Xficial  n*turnM  to  the  Ntate  of  Michigan,  as  of  date  Jan.  1,  1904,  diyloftf 
the  fitl lowing  fiKun^ri' 

Amount  cuhIi  (laid  in  on  capital  stock $1,475,000.00 

Amount  |Miid  in  by  conveyance  of  pn)perty  to  company  . .     1,025,000.00 

Kntirt*  amount  inventtnl  in  real  estate 1,025,613.94 

Amtmnt  of  unMiH^urtHi  or  floating  debt 462,954. 12 

Amount  duu  corporation 11,850.80 
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Lands,  1,240  acres,  consisting  of  tlie  south  half  of  Section  30;  west  half 
tod  north  half  of  northeast  quarter  and  southwest  quarter  of  northeast  quarter 
of  Section  31,  Town  54  North,  Range  34  West;  southeast  quarter  of  Section 
25  and  east  half  of  Section  36,  Town  54  North,  Range  35  West,  practically 
all  on  the  mineral  belt.  Neighbors  of  the  Champion  are  the  Copper  Range 
•nd  Trimountain  on  the  north;  lands  of  St.  Mary's  company  and  Hussey, 
Howe  &  Co.  on  the  east;  Hussey-Howe  lands  and  the  Globe  property  on  the 
Mtith,  and  the  Copper  Range  tract  on  the  west.  The  tract  gives  a  distance 
of  8^960^  on  the  strike  of  the  lode,  and  at  the  present  angle  of  dip  the  deepest 
rfiaft  can  go  down  ISjOSO'  before  reaching  the  company's  boundary  line  on 
the  west. 

Development  was  begun  in  the  spring  of  1899,  under  direction  of  Dr. 
Hubbard,  and  3  parallel  amygdaloids  were  uncovered  by  trenching,  one  of 
^Hich,  the  Baltic  lode,  showed  phenomenal  copper  values.  The  two  amyg- 
<^^loid8  paraUeling  the  Baltic  lode  show  copper  in  sufficient  quantities  to 
"^uier  their  future  exploration  advisable.  A  fourth  amygdaloid,  about  15' 
^•^,  discovered  east  of  the  Baltic  lode  in  1901,  carries  heavy  copper  to  a 
I*oniigiiig  extent,  and  there  also  b  a  fissure  vein  of  arsenical  ore,  apparently 
^^Sodonite,  near  "C"  shaft.  The  width  of  this  vein  at  surface  is  slight, 
''^  mineral  contents  variable,  but  on  the  second  level  the  fissure  is  2'  wide 
•'^  well  mineralized. 

The  dip  of  the  Baltic  lode  at  the  Champion  is  about  70**,  with  about  the 
■^■^le  strike  as  at  the  Trimountain,  rather  than  the  exaggerated  easterly 
^''^vid  noted  at  the  Baltic  mine.    The  bed  runs  13'  to  45'  and  averages  24' 
^"^^th,  carrying  more  epidote  than  at  the  Trimountain  and  Baltic.    The 
■^**facc  of  the  tract  is  very  hilly,  but  the  overburden  in  less  than  is  found 
**^licr  to  the  northward  or  southward.    The  stretches  of  lean  ground  in  the 
'^Hc  are  few,  and  the  lode  carries  heavy  copper  in  profusion,  mostly  in  barrel 
'^,  but  running  up  to  masses  of  10  tons  in  weight.     The  mine  had  29,132' 
^  drifts  at  the  end  of  1904.     Only  about  15%  of  the  rock  broken  is  dis- 
^*rded,  and  the  rock  milled  returns  about  28  pounds  of  refined  copper  per  ton. 
The  Champion  has  four  shafts,  numbered  from  north  to  south,  with 
foom  for  four  more.     Locations  of  these  shafts  and  depths  on  Jan,  1,  1905, 
Were  as  follows:  "B"  shaft,  the  northermost,  is  1,835'  south  of  the  Trimoun- 
tain Une,  with  collar  635'  above  mean  water  datum  of  Lake  Superior  and  is 
963'  deep;  "C  sliaft  is  1,050'  south  of  "B",  616'  above  the  lake  and  886' 
deep;  "D"  shaft  is  1,300'  next  south,  621'  above  the  lake  and  1,012'  deep. 
"E"  shaft  is  1,300'  next  south,  3,900'  north  of  the  boundary  line  of  the 
Globe  tract,  and  is  1,104'  deep.     "A"  is  merely  a  site  for  a  possible  shaft. 
AH  four  shafts  are  connected  on  the  upper  levels,  with  other  connections 
driving.     The  lode  has  so  little  poor  ground  that  in   all  likelihood  nearly 
every  drift  wiU  be  driven  from  end  to  end  of  the  mine,  giving  the  longest 
avoage  levels  ever  opened  in  any  Lake  Superior  property  if  not  in  the  world. 
The  Champion,  by  virtue  of  its  exceptionally  regular  values,  permitting  long 
drifts  on  every  level,  is  peculiarly  adapted  to  power  haulage  and  the  instal- 
lation of  undeiiground  electric  traction  is  now  under  consideration.     The 
only  poor  showing  made  in  the  mine  was  at  ''E"  shaft,  where  the  ground 
cJUiturbed  and  carried  little  copper  on  the  second  and  third  levels,  but 
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became  quite  regular  and  well  mineralized  on  and  below  the  Fourth  kvd, 
and  at  the  present  deptli  la  showing  some  of  the  very  best  ground  openf'i 
anywhere  in  the  tnine.  The  mine  has  some  stopcs  tliat  are  plienoracnaJ 
for  width  and  richness^  prol>ahly  rarr\nng  iis  much  copper  per  ruiiniug  Uiot 
as  the  ljf«t  average  stojK'j;  i>f  the  Calumet  Sc  Heela* 

Tltc  ^liafts  have  duplicate  comtjinalif>n  shaft-rot'khouses,  40x5iy  on 
the  grnund,  each  with  steam  liammer  for  heavy  copper,  one  12x15'  and  l*t> 
iJSxlil*  cniitiiers,  engines  and  storage  bins,  except  that  **D"  sliaft  huA  ihr«? 
of  ilie  larger  aiz*;  crushers.  Each  shaft  ha«  a  hobt  gocid  for  1,51H.K  depth, 
and  at  **D"  sluift  a  new  hoist  is  l^eing  installed,  this  r>eing  a  Nordt>er|5  witK 
24\l»t**  duplex  cylifulers  and  double  cunjcal  drum,  gtKxl  for  a  depth  of  <i}^ff. 
The  engine  hou^te  at  '"D"  h  of  mine  nwk  witli  redsluue  trimmings  and  the 
boiler-house  adjoining  has  a  batt«ry  of  Burt  kicomotive  fin?l>ox  boilers. 

The  principal  mine  Imildlngg  are  of  steel  and  sandstone,  located  ai>out 
a  quarter  niilii  south  of  "E"  shaft  in  the;  nivine  across  from  the  point  where 
"F"  shaft  was  started,  but  aljandone<:l  because  of  a  trem'heroiis  oveHiurdeiu 
This  nivine  has  l>een  dammed,  iiiijM>uiiding  aljout  12,tM]4),(MX)  gallont^  of  water 
for  boilers,  the  dam  being  ."Jo'  from  Imrdpan  foundation  tocre-st,  witli  a  ccniont 
core  5'  at  the  bottom  and  2'  at  the  top,  reinforced  by  nwk.  The  machine 
shop,  60x141'^  of  sandstone  with  shite  roof,  has  a  traveling  crane  and  tn:iUt^y 
rail  for  its  entire  length  and  is  equipjied  with  a  complete  line  of  sihop  toob, 
power  being  supplied  by  a  30-]i.  p,  electric  motor.  Stimding  beside  the 
machine  shop^  ajid  also  of  red  sandstone,  is  the  50xl2S'  smithy^  whit*h  ha*  a 
trnllcv  rail  ftir  handling  forgings  nnming  the  entire  length  of  the  shop.  lioth 
machine  shop  and  smithy  have  niilroiid  (m(  Ls  connecliaig  with  the  Copj^er 
liange  rtjad.  The  carpenter  shop^  of  wood  with  iron  roof  and  siding,  is 
32xt><>''  in  size. 

The  main  comprt*!^s€*r  building,  at  '*F"  shaft,  is  of  steel,  hou^^ing  a 
ItKJ-drill  quadruple  exjiansion  two-stage  Nord^ierg  air  compre.ss<jr,  with 
capainty  to  compress  tl,l2t)  cubic  feet  of  free  air  j>er  minute  to  a  pressure 
of  70  lbs  per  inch.  The  compressor  operates  at  a  steam  pressure  of  2811  Uis. 
and  has  a  regenerative  feed-water  system.  Power  is  furnished  liy  tliree 
250'h.  p.  Geary  wat4.*r-tube  boilers.  The  delay  in  delivering  this  big  com- 
pressor proved  ver>^  awkward  for  the  mine,  which  had  grown  far  |>jist  the 
air  power  then  available.  At  '*B"  sliaft' is  a  4*Klrill  cross-coinjKiund 
twrn^ljige  IngersolbS'rgcant  air  compressor  with  vertical  receiver  intcn'<»oler. 
The  elci'tric  light  plmit  is  in  the  njain  compressor  Iniilding,  A  coal  inmkcr  at 
*'F'*  shaft  has  railrojid  tracks  on  trestles,  with  a  tunnel  below  each  trestle, 
coal  being  drawTi,  as  required,  through  liatches  into  lK»ppercars  in  the  tunnel, 
these  passing  over  an  inclined  track  into  the  boiler-house,  saving  much 
lahor  in  the  handling  i»f  fuel.  There  is  an  automatie  telephone  8>^tem, 
with  30  stations  connecting  the  principfd  buildings  and  a  number  of  pump^ 
stations  underground.  Tlie  annual  coal  consumption,  at  mine  and  mill, 
is  atmut  20,fHK}  tons. 

The  company  owns  a  good  ofEce  building,  two  mincnH'  changing  hou^ea^ 
wareliousej^,  stables,  ihree  large  iKianling  lnHise.^  atitl  244  .substantial  dwellings. 
The  tounsite,  an  unusually  attracli%e  one  for  a  mining  camp,  is  called  Paine** 
dale,  and  in  addition  to  the  company's  Innldings  has  a  holel,  schcwlhottse  and 
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I  iftMeni  bxisiness  houses.  The  8arah  Sargeant  Paine  moniorial  librar>;,  a 
I  httxfeomc?  rod  Kandstoiie  structure  costhij^  $30/(MM)^  wn.s  t'reciiHl  by  Wni.  A. 
I  ftune,  prcsidefvt  of  the  company,  .is  a  riifmitrirxl  lo  his  mother  and  m  nnivU 
I  apprecijitcd  by  the  CDinpanyV  cmpl*>yps.  The  water  s^^f^teiu,  serving  ihe 
f  mii>e[iiid  town  joiiilly,  has  a  l,IKKJ,nfH>-gjilltMi  clet  trir  pump  at  bake  Perreaiilt , 
44  miles  distant,  and  a  2U0,0tX)-gallon  steel  stand-pipe  oa  high  grrjund 
amr  fhe  mine. 

Hje  stjimpmil!,  at  Freda,  on  I#ake  Superior,  about  2  miles  west  of  Red- 
riclRT,  is  17Sx215'  in  size,  of  steel  and  conerete,  built  by  the  Wisconsin  Bridge 
^  Iran  Co.,  with  an  88'  addition  liuihling  for  2  mure  stamps.  At  present 
there  ftfie  4  Nordberg  heads,  each  with  a  15'  concrete  fuundntion,  and  the 
wuhronms  hnve  cement  flmirs.  The  mill  hiis  40  nven*trom  mnceritralinjE: 
tallies,  jiiid  Hodge  ^mduatt*tl  adJnHtabk^^JK*ed  figi*  ha\  ing  phmger^  to  wurk 
MniultmiCHiUsly  or  aU<<niately  in  pairs.  All  heads  wert-  rr^issHiMnpounded 
ift  Juiii',  19(>3,  being  the  first  stamps  to  which  the  j^rinciple  wan  applied, 
*iid  during  the  sutnincr  mont  hs  of  i9(J3  the  heads  cruslied  12  tons  of  rock 
fofBttph  toD  of  crial  burned— a  new  low  record  for  the  district.  Hegrinding 
**'  niK^ngB  \a  done  by  Allis-C^hahners  crushing  n>lls,  having  one  roll  in  a 
fnwJ  bearing  and  one  with  a  spring  adjustment.  Each  head  lias  two  settling 
IiuiIqi,  the  linst  S'  »<[uarc  and  S'  deep,  with  "V*'  bottom,  eonnwted  by  a 
fiui-flhapcd  apron  with  the  second  lank  UV  square  with  a  "\V"  bottum. 
Voocity  of  flow  of  slimes  is  W  feet  per  second  in  first  and  only  1'  per  second  in 
tlie  iftflt  tank.  Pulp  is  witlidrawn  thrnugh  spigots  at  the  botttrm  of  each 
tajik.  Tlie  niiU  is  to  conduct  careful  experiments  in  breaking  r<ick  liy 
fi^l^ersand  rolL^,  with  a  view  to  lcs**ening  the  pn^sent  losses  through  sliming. 
The  mill  Lb  heated  hy  hot  water  from  a  Green  fuel  ecDnf^misier^  piped  at 
3fJ()°  t4j  35()(«>  Fahrenheit  to  a  steel-clad  chamber,  whence  lieated  air  Ls  drawn 
into  dncta  hy  a  blower  and  distributed  thn"»ugh  the  mills,  the  water  being 
fniitip^  bmh  to  the  econttmizers  and  thenct?  fi^d  to  the  lioilers.  The  steel 
boiJervhotuie  has  five  25l>-h.  p.  Springfield  boilers  of  Scotch  type  ant  I  four 
2n(Hi*  p.  Stirling  fjoilcrs,  i^ith  OriH^n  fuel  e<»*nomizer,  Detroit  automatic 
'toker  and  Sturtevant  blower.  Coal  is  bronght  tci  tlic  hcnlers  by  gravity 
tnuu  and  reduced  to  uniform  size  l»y  a  grinder  before*  fed  to  the  grates,  while 
tsiiesare  wa»lied  into  the  lake  through  a  launder  by  jetB  of  water*  Exhaust 
I  fttTtm  pauses  through  dr>*  condenst^ns,  thence  to  a  hot-wcU,  from  whicli  water 
I       ifl  fed  into  t!»e  boilers  at  a  liigh  temperature. 

I  TTie  4fKGfK  steel  pimiphouse,  with  truss  roof  and  traveling  crane,  houses 

^ni  20,00n.fK)0-gallon  triple  (^\pansion   Nordberg  pnmp.     Water  for  the  mill 

^^blld  Utilers  comes  from   bake  SujM^rior  through  a  tunnel   1,(J20'  hmg,   the 

^^lliore  end  having  a  well  with  bottom  H'  lower  than  the  lake  level,  this  being 

the  longest  tunnel  ever  driven  under  Lake  Stipt^rior.     The  intake  erib  has  a 

I      fim  area  of  45  square  feet,  and  witli  a  second  crib  tlie  funnel  couhl  furnish 

WBter  for  8  to  10  stamps.     The  water  cost  was  about   l}4  cents  t>t-r  ton  of 

rt*rk  stJim|'K*d  in   VMM,  somewhat  under  the  average  of  the  di^riri.     The 

t4uiinfc»  from  the  mill  average  alKiut  0.25%  copper  only.     The  mill  has  a 

piiviite  tdephone  system,  machine,  earpenter  and  blacksmith  shops,  ware- 

boUMH^  firv^pump  and  water  mains  wiih  «5  hydrants,  and  there  are  about 

20  dwcUings  for  employees  at  the  millsilc. 
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The  Champion  has  been  admirably  handled  from  its  inception,  and  is 
proving  one  of  the  richest  and  laigest  among  Lake  Superior  mines.  Ph>- 
duction-  was  begun  with  one  leased  stamp  in  1902,  and  the  property's  steady 
growth  is  shown  by  the  following  figures  of  production:  4,165,784  lbs. 
fine  copper  in  1902;  10,564,147  lbs.  in  1903,  and  12,212,954  lbs.  fine  copper 
in  1904.  But  for  serious  delay  in  receiving  the  new  compressor  and  a  four 
weeks'  strike,  the  1904  production  would  have  been  larger,  and  1905  will 
show  a  material  gain,  while  1906  should  show  a  very  large  increase  in  output. 
The  amount  of  refined  copper  secured  is  27  to  28  lbs.  per  ton,  placing  the 
Champion  secured  only  to  the  Wolverine  among  the  Lake  Superior  amygda- 
loid mines.  Rock  shipments,  averaging  about  1,650  tons  per  day,  ysiSX  be 
increased  to  about  2,000  tons,  early  in  1905. 
CHAMPION  COPPER  MSfllfG  CO.  IDAHO. 

Mine  office:  MuUan,  Shoshone  Co.,  Idaho.     Lands,  sundry  claims  on 
Stevens  Peak,  4  miles  south  of  Mullan,  opened  by  a  600^  tunnel  on  a  veis 
ranging  up  to  25'  width,  carrying  chalcopyrite  assaying  about  5%,  with 
quartz  and  calcite  gangue. 
CHAMPION  GOLD  &  COPPER  MINING  CO. 

Office:  California  Blk.,  Tacoma,  Wash. 
CHAMPLAIN  MINING  CO.  IDAia 

Letters  returned  from  former  mine  office.  Doniphan,  Blaine  Co.,  Idiho. 
MINA  LA  CHAPARRITA.  SPAD. 

Mine  office:  Ner\'a,  Huelva,  Spain.    A  group  of  11  old  mine  openu^ 
area  106  hectareas.     A  little  copper  is  produced  by  cementation  froiatla 
mine  waters. 
CHAPPELL  MINE.  VIR6IIU. 

Controlled  by  Howard  Mining  Co. 
CHARLOTTE  &  CONSTANCE  MINES.  NFW  CALEDOni  ; 

Mine  office:  Bonde,  New  Caledonia.     These  properties  show  laifeo^* 
crops  and  have  been  described  by  the  French  authorities  as  mountaint  ^  j 
ore,  but  it  cannot   be  learned  that  any  serious  attempts  at  de^'ebpoMitj 
have  been  made. 
CHARM  &  COPPERHEAD  GROUPS.  UTift^ 

In  the  Drum  Mountain  district  of  Utah,  sometimes  known  as  the  Bwhf  ] 
&  Clive  properties.    The  Chann  group  is  said  to  have  considerable  ore  \ 
out  and  to  carry  good  values  in  copper  and  gold. 
CHARTER  OAK  COPPER  BRITISH  COLUMBIA  A 

MINES,  LTD. 

Offices:  16,  Victoria  St.,  London,  S.  W.,  Eng.    Mine  office: 
Carbon  Co.,  Wyo.     Sir  H.  Seton-Karr,  M.  P.,  chairman;  T.  Toten 
Becretar>';  J.  B.  Hassett,  mine  manager.    Organized  June  22,  1806, 
capitalization  £40,000,  shares  £1  par;  issued,  £28,957.    Lands  includftl 
properties  in  British  Columbia,  also  84  acres  and  5-acre  milLnte  in  the  U|| 
Platte  district  of  Carbon  Co.,  Wyo.,  latter  showing  2  fissure  veins  aTCCi 
12^  wide,  and  carrying  oxide  and  sulphide  ores  giving  assays  of  4.5%  eo| 
2  oz.  silver  and  $4  gold  per  ton.     Main  shaft,  488',  with  750^  of  nxAfg^ 
openings.     Former  development  was  misdirected,  shaft  being  sunk  al 
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ftQg)es  to  the  vein,     Hiis  steam  power.    4Said  to  plan  resunipiion  of  mining 

the  Wyoming  pmperties, 

SE  CREEK  COPPER  CO.  ARI20WA. 

Mine    office:    Cli/ton,    Graham    Co,»    Aria.     Capitalization    S5,0tMMK)0. 

QwHice  K.  McCorniok,  president;  H.  G.  Smith,  treasurer;  8.  8.  Campbell, 

nmiager;!.  N.  Stevens^  »yi>print€ndent.     Lands,  52  rlaims,  area  1,()40  acres, 

well  located  next  to  produi'ing  mines.     Development  is  by  a  6x8'  tunnel 

of  ibout  OOCK,  on  lands  adjoining  the  Lcmgfcllow  mine.     Tunnel  cut  the 

I^QufeUow  ore  body  of  concentrating  grade  at  a  distanc*f?  of  493\  and  can 

t>e  driven  to  obtain  a  2,fX)CK  back.    Tunnel  has  a  single  track,  practically 

••irhing  the  Coronado  Railrt>ad,  which  will  allow  advantageous  shipments, 

"jinagement  is  gcK>d  and  property  is  regarded  a.s  promi  ing, 

CttAlHAM  COPPER  CO.  KEW  MEXICO, 

Mine  office:  Silver  City,  Grant  Q<o,,  N.  M.    J,  W,  Carter,  aj<signpc.    Lands 

'QcJude  the  Virginia  mine   in  the  Burro  Mountains,  and   a  smelter  at  Skl- 

^a^City,  blown  in  May,  1904. 

CHAUTAUQUA  MIfmfG  CO.  CALIFORMA. 

Office:  Jatriesto^vn,  N.  Y,     Mine  office:  Manvel,  San  Bernardino  di.^  Cal. 

CHAVEZ  MIKE.  NEW  MEXICO. 

Mine  office :  Riley,  Socorro  county,  New  Mexico,     A  prospect . 
CttBLAW  COPPER  CO.  '  WASHIHGTOM. 

Said  to  own  the  Texas  Jack  copper  claims,  in  ITpp<-r  Horseshoe  Basin, 
^^*liington.  Vein  claimed  to  he  W  between  walls,  in  places,  \\ith  pay- 
■^'^^^k  of  atiout  2<y  carr\'ing  copper  and  silver  values. 

C^ELAJf  TRAWSPORTATIOlf  &  SMELTING  CO.  WASHINGTOH* 

Office:  Chelan,  Chelan  Co.,  Wash,  R.  D.  John-son,  general  manager. 
°^*  an  eiectric  line  to  the  Holden  mine,  and  is  completing  a  3(X>-ton  smelter. 
H*a  eontrarted  to  smelt  2(X)  tons  daily  for  the  Holden. 

C^talUS  FALLS  COPPER  MIKING  CO*  WASHINGTON. 

Mine  office:  Fairfax,  Pierce  Co.,  Wash.  Incorporated  July,  in02,  with 
''^pitaliaation  $1,000,000,  by  F.  C.  Robinson  et  al,  of  Spokajie,  Wash.  Lands, 
-  '"Uim»  on  the  Chenius  river,  alwiut  7  miles  from  Fairfax. 

ch:eticamp  copper  co.,  ltd.  nova  scotu. 

Office:   Hidifax,   Nova  S'otia.     Mine   office:  Cheticamp*  Cape    Breton, 
-^    8.     UrgHnised    190-4,    under   laws   of    Nova   Scotia^   wixh   capitalization 
|2,(JOD,000,  shares  $1  par.     J.    J.   Stewart,  prtwlent ;  John  W.  Regan,  see- 
Wary- tr^ja*iu  re  r;  W.  H,  8trachan,  auditor.     Is  tlie  sucecssor  of  the  Eastern 
National  Copper  Co»     Lands,  150  aeres,  held  liinder  government  lease  expir^ 
fcHi?  19180,  abo  200  acres  of  mill  and  smelter  sites,  and  20^J  acres  mi.seellaneous 
IumIb,  including  w^ater  frontage  at  Chetieamp  Harbor.     Countrj^  rocks  are 
ntipaceous  trhist^s,  showing  ores  carried  in  a  mineralized  zone  about  375'  in 
wtdtll  by  IJ^  miles  in  length,  carrying  e*iti mated  avemge  values  of  3.5% 
t^pptt',  4  or.    to    6  oz.   silver   and   %2  to   $4   gold   per  tun,    mainly  from 
aulphide  ores,  with  oxides  and  cart^wjnate-s  iieiir  surface.     Dec|iest  ojwning  is 
90'  and  a  laiige  amount  of  on*  ha.'^i  l>eeii  exjuised.     Company  plans  extensive 
uadeiKt^und  development   ancl  installation  of  f^team  and  air  power  and  a 
■auH  irial  concentrator  dunng  19t)5,  and  aLio  may  test  ground  by  diamond 
drifl.     MAOOgeniflnt  good  and  property  regarded  as  promising. 
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CHEWELAH  COPPER  CO.  WASHIWGTX)?, 

Uitn*e:  rare  of  ,K  H.   Lori|^,  president.  S[>okaiie,  Wash.     »S,  D,  Doi 
necTOtarv.     Sniil  Ui  be  developing  isiruilry  copjjer  claims,  presumably  in  vini 
i»f  t'lu'WeljiVi^  Strvt'iKs  tHmiii  V,  Wa.shirtiiton. 
CHEWELAH  COPPER  KING  MIKIKG  CO*  WASHIHGTOE 

Mint;  idlke:  Cliewelah,  Stevens  G».,  Wash,     Has  a  l^SlKK  main  tuiinel, 
with  about  SJAHY  of  underground   openings,    slio^ing  ore  Sissaymg  114  lo 
$40  fx^r  Um,  mainly  in  copper. 
CHIAPAS  mirafG  CO.  MEXICO* 

Ollires:  H"i  t^ueiii  Vi(  toria  St.»  Landon,  E.  C,  Eng.  Blire  office:  Tfapn, 
Taljas<'0,  Mexieo.  C,  G.  Hale,  ehairman;  Don  P.  Maldi>nado^  managing 
director;  \Vm.  J,  Gates,  mine  manager;  G.  A,  V,  Nurraway,  liquidator.  U^ 
ganized  April  26,  1884),  with  cii  pi  tali  station  £252,500,  shares  £1  par;  isfiued, 
£23Ii»06L  Preference  dividends  in  arrejirs  since  8epteml>er,  1899,  two  yeflre 
arrears  having  been  paid  in  11M)3.  Lands,  about  50  acres,  including  th« 
Santa  F6  mine,  producing  gold,  silver  and  copper.  Main  shaft ,  2tM)' ;  tiuinel, 
t  ,5rjt}'.  Has  water  power,  3tMlamp  mill,  IOt*-ton  concentrator  and  75*1011 
MTiclter,  Prorlnction  in  1*H)3  wa^  lliS,t>50  kgs.  of  copper.  la  being  woumhip 
CHICAGO-ALGOMA  WICKEL  CO,  ONTARIO. 

Letter  returned  unrlaimecl  from  fnnner  mine  office,  Sudl)un%  Alp^in^i 
Ont.     Lands  are  ojiened   l»y  sluiXts,  showing  cupriferous  and  nicJceUferfJUS 
pyrrhotite.     Idle. 
CHICAGO  &  ARIZOHA  MIWE.  ARIZOHA 

Letter  returncil  inicbiimefl  from  former  mine  office,  Dos  Cabezos,  Cochiat 
Co.,  Azisj.  Thos.  l>.  Chaitman,  president;  P.  B,  Sot«,  secretarj'-iitaisum; 
Capitalization  S2tN),0l»0,  sharci*  $1  psir.  I^nds,  210  acres.  Has  an  a» 
body,  apparently  of  good  size,  giving  aiiSfiys!  of  $7  to  120  per  ton  in  cuppffi 
silver  and  gnhl,  Prfjjwrty  said  to  be  under  bond  to  Joiiii  Bmckman, 
CmCAGO-BRITISH  COLUMBLl  MIITING  CO.  BRITISH  COLUMBli 

<»frire:  Chicago,  lib  Mine  ollice:  Greenwood,  B,  i\  t»rgani2ed  15*0J, 
with  capitalization  $2,(MK),0Ot),  shares  $1  par.  \\m,  L.  Springer,  pri-s^tti^'nt* 
Nicholas  Kuhnen,  treasurer;  Geo.  W.  Haithel,  Becretar\'f  H.  H.  Sl»alle«- 
tjerger,  manager.  Lands,  177  iicres,  about  midway  between  the  Granhyiai 
British  Culumbia  minesi,  opened  by  a  155'  2-compartiucnt  vertical  fihiift,^Tjk 
75'  of  cro^s4'uts,  exposing  good  ore.  Has  steam  j>o\\cr  and  OxS^Jencke?  lM>iA 
CHICAGO  COPPER  CO.  C0L01 

Mine  office:  S^dida,  Chaffee  CVi,,  Colo.     Chas.  Peek,  manager, 
7  claini±5,  on  which  de\'ploptimnt  work  haa  bIiowti  ore  giving  good  assays, 
CHICAGO  COPPER  REFINmO  CO, 

Office  and  works;  Blue  Island,  Cook  Co,,  Ills.     C^impany  has  a 
smelter  and  makes  a  specialty  of  refining  copper  ores  rich  in  gold  and 
and  also  handles  copper  ores  and  mattes  containing  platinum  and  otltef  I 
inet!i!H. 
CHICAGO  &  KOOTEPTAY  MINrPTG  CO.  BRITISH  C0L1 

i.ettcr  returned  uim  lainicd  fn^m  Ibdl,  Ynle  &  Cariboo  district,  B. 
CHICAGO-LA  SAL  GOLD  &.  COPPER  CO. 

l^tier  returned   unclaimed    from    fc^rmer   mine  office,    La  S$l,  t 
couuty,  Uiah* 
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CHICAGO  MINIHG  &  MILLING  CO.  UTAH. 

Oflace:  care  of  Fred  T.  McGurriu,  secrelary,  Salt  Lake  City,  Utah.  Or- 
ganized 1904,  with  capitalization  $150,000,  shares  $1  par.  Thos.  Kceley, 
president.  Lands,  include  the  Wild  Bill  group  of  claims,  in  Beaver  county, 
Utah. 

CHICAGO  NICKEL  CO.  ONTARIO. 

Owns  prospects  in  Dniry  Twp.,  Algoma  district,  near  Worthington, 

Ont.,  showing  copper-nickel-iron  ores.     Idle  at  last  accounts. 

CHICAGO  &  PATAGONU  COPPER  &  GOLD  MINING  CO.  ARIZONA. 

Office  and  mine:  Nogaics,  Santa  Cruz  Co.,  Ariz.     Organized  January, 

1904,  with    capitalization    $250,000    by  Joseph    Korzeniewski,    et    al,   of 

Chicago.     Lands,  probably  in  the  Patagonia  district. 

CHICAGO-VENTURE  MINING  CO.  WYOMING. 

Office   and  mine:    Encampment,   Carbon  Co.,    Wyo.     Idle.     Robt.  H. 

Vouiig,  president  and  general  manager;  S.  A.  McCoy,   secretary  and  treas- 

^f^r.  Organized  1901,  under  laws  of  Wyoming,  with  capitalization  $1,000,000, 

•'•at^  $1  par.     Lands,  5  patented  claims,  area  100  acres,  showing  2  fi^tsure 

*'wna  in  limestone,  near  a  grano-diorite  contact,  of  which  one,  averaging 

^  Width,  is  developed  by  shafts  of  GiY  and  200'  and  tunnels  of  50'  and  60'. 

®ICA60  &  YELLOW  METALS  MINE.  WASHINGTON. 

I^nds,  about  20  claims,  showing  gold  copper  ores,    on  the  extension 

^  tlie  Nor^ay-Sweden-Denmark  belt,  in  the  valley  of  the  North  Toutle 

"^'^r,  near  Mt.  St.  Helens,  Washington. 

^^^XrCAT  GOLD  &  COPPER  CO.  ALASKA. 

Lands,  168  claims,  on  Big  Salmon  river,  near  Haines  Mission,  Alaska. 
J-   ^.  CHILD  &  CO.  BOLIVIA. 

Office  and  mines:  Coro  Coro,  La  Paz,  Bolivia.     Firm  operates  mines  of 
'^^ive  copper  in  the  conglomerate  strata  of  Coro  Coro.     Annual  production 
^  3^bout  000  tons  of  barillas  de  cobre  (unsmelted  copper  mineral),  averaging 
*^ut  80%  in  copper  tenor.     Employ  about  200  men. 
CHILE  COPPER  SULPHATE  SYNDICATE,  LTD.  CHILE. 

Offices:  101,  Leadenhall  St.,  London,  E.  C,  Eng.    J.  E.  G.  Hadath,  sec- 
'^tary.     I^nds  are  leased  to  Capaquire  Copper  Sulphate  Co.,  Ltd. 
SOCIEDAD  CHILENA  DE  FUNDICIONES.  CHILE, 

Office:  Santiago  de  Chile.  Mines  and  works  office:  Tongoy,  Ovalle, 
C^Ho.  Operates  the  Tongoy  mine,  opened  18G0,  making  about  700  tons  of 
refilled  copper  yearly;  also  the  Guayacan  mine,  opened  1S5G,  and  producing 
about  800  tons  annually.  Has  smelting  plants  at  both  mines,  these  buying 
custom  ores  aL*;o,  and  employs  several  hundred  men. 

SOCIEDAD  UNION  MINERA  CHILENA.  CHILE. 

A  Chilean  company,  operating  the  Condesa  and  Union  mines,  at  Cobija, 
Toropilla,  Antofagasta,  Chile. 

CHILLA60E  BLOCKS.     (NO  LIABILITY.)  AUSTRALIA. 

Offices:  47,  Queen  St.,  Melbourne,  Victoria,  Australia.  Mine  office: 
Herberton,  Queensland,  Australia.  W.  W.  Nicholas,  cliairman;  Thos.  Roll- 
ason,  secretary;  W.  L.  Areher,  mine  manager.  Capital,  nominal,  £250,000. 
Property  is  sundry  claims  in  North  Queensland,  showing  tin  and  copper  ores. 
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CHILLAGOE  COPPER  PROPRIETARY,  LTD.  AUSTRALIA. 

Dissolved  December  26,   1902. 
CHaLAGOE  RAILWAY  &  MINES,  LTD.  AUSTRALIA. 

Reorganized  as  New  Chillagoe  Railway  &  Mines,  Ltd. 
CHIPPEWA  COPPER  MnflNG  CO.  WISCOKSHT. 

Reoiiganized  as  the  Corona  Copper  Mining  Co. 
CHIRICAHUA  DEVELOPMERT  CO.  ARIZOIA. 

Office:  Marquette,  Mich.  Mine  office:  Paradise,  Cochise  Co.,  Aiii. 
Oi^anized  1903,  under  laws  of  Arizona,  with  capitalization  $200,000,  shares 
$10  par.  Nathan  M.  Kaufman,  president;  Samuel  R.  Kaufman,  secretary; 
Jas.  H.  Knowles,  general  manager;  preceding  officers,  Thos.  F.  Cok  and 
Wm.  G.  Rice,  directors.  Lands,  23  claims,  area  460  acres,  operated  by 
former  owner,  Capt.  Thos.  Bums,  as  a  silver  mine,  until  taken  over  by  presnit 
company,  April,  1903. 

Development  is  by  tunnel  and  shafts.  The  750^  crosscut  tunnel  tapped 
the  ledge  at  a  depth  of  280^  by  a  100"  winze  sunk  700^  from  the  portal.  The 
ledge  in  the  tunnel  shows  about  50'  of  leached  ore,  apparently  the  apex  d 
a  good  sulphide  ore  body.  The  400^  Mars  shaft  is  sunk  at  an  incline,  ruxmiog 
under  a  heavy  gossan  capping  of  ISO'  to  200^  width,  passing  throu^  liiD»- 
stone  much  disturbed  and  showing  leached  ore  in  the  upper  part,  and  at  tin 
bottom  considerable  chalcopyrite  assaying  2%  to  4%  copper.  About  3,000^ 
distant  from  the  Mars  is  the  3-compartment  vertical  Hanet  shaft,  about  ¥0 
in  depth,  and  drifting  on  the  fourth  level  to  intercept  the  ore  body  en- 
countered in  the  Mars  shaft.  Machinery  equipment  includes  two  2fl0 
double-drum  Lake  Shore  hoists,  two  150-h.  p.  boilers,  20-drill  air  compuMor, 
power  drills,  pumps,  etc.,  with  necessary  mine  buildings.  Nearest  lailRMd 
is  the  El  Paso  &  Southwestern,  at  Rodeo,  16  miles  distant,  which  wiU  buiU 
to  the  mine  when  assured  tonnage  to  warrant  construction.  The  i 
ment  of  this  company  is  composed  of  experienced  and  successful  mining  bmi^  j 
and  developments  are  of  a  very  promising  nature,  geological  conditte  j 
being  much  the  same  as  at  Bisbee,  which  is  the  nearest  copper  camp. 
MINAS  LA  CHIRIPA  y  ANEXAS.  KEZlCa] 

Mine  office:  Zimipdn,  Hidalgo,  Mex.    Leon  Lamaire  y  Ga.,    oi 
Ores  carry  silver,  lead  and  copper.     Employ  about  100  men. 
CHITTNA  EXPLORATION  CO. 

A   New  Jersey  corporation,   address  not  learned.     Property  cli 
b  the  Nicholai  group  of  native  copper  claims,  on  the  head  watera  ol  i 
Chittna  river,  Copper  River  district,  Alaska,  about  1S5  miles 
Valdez,  and  the  Bonanza  group,  claimed  also  by  the  Alaska  Copper  k( 
Co.,  and  the  Copper  River  Mining  Co.,  with  property  actually  held  faf  il 
Alaska  Copper  &  Coal  Co. 
CHLORIDE  GOLD  MINING  CO. 

Mine  office:  Chloride,  Mohave  Co.,  Ariz.    L.  Hoffman,  manager. 
carry  gold,  silver  and  copper.     Has  steam  power. 
CHOIX  CONSOLIDATED  MINING  CO.  MBI 

Office:  43  Exchange  PI.,  New  York,  N.  Y.     Business  office:  516  C 
Bldg.,    Los    Angeles,    Cal.     Mine    office:    Choix,    Sinaloa,    Mezko. 
R.  A.  Thomas,  president;  Thos.  E.  Metcalf,  vice-president;  J.  R.  TIm 
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secretary;  J.  A.  Mackechnie,  general  manager.  Organized  May,  1005, 
under  laws  of  Mexico,  wntli  capitalization  $5,000,000,  shares  $1  par;  un- 
ited, $1,878,458.  Lands,  471  pertenencias,  area  1,177.5  acres,  also  several 
mill  and  smelter  sites  in  the  Choix  district  of  Sinaloa  and  the  Urique  district 
of  Chihuahua.  Shipments  of  1,062  tons  of  ore,  December,  1900,  to  Febru- 
ary, 1902,  inclusive,  to  the  Aguascalientes  smelters,  gave  returns  ranging  from 
19.5%  up  to  28%  copper,  with  gross  values  of  $127,915.44  and  net  values 
of  147,940.61.  Lands  are  on  both  sides  of  the  Fuerte  river,  and  on  the 
line  of  the  Kansas  City,  Mexico  &  Orient  R.  R.,  now  being  built  to  Topolo- 
bampo,  and  at  present  only  30  miles  from  the  mines.  Ore  bodies  are  said  to 
ineMure  from  SO'  to  SOO'  in  width,  occurring  as  contacts  between  porphyry, 
diorite  and  limestone.  Also  has  some  gold  mines,  occurring  as  fissures 
in  granite  and  qua^zite.  Properties  include  a  number  of  antiguas  and 
vben  the  railroad  is  completed  to  the  mines,  they  should  be  able  to  produce 
to  advantage.  Ore  shipped  1900  to  1902  was  packed  on  burros  to  Topolobam- 
po,  and  sent  thence  to  Guaymas  by  steam,  thence  by  rail  to  Nogales  and 
B  Paso  and  thence  to  the  smelters  at  Aguascalientes,  a  distance  of  nearly 
2,000  miles,  not\inthstanding  which  a  good  profit  was  secured.  Lands  are 
<>viied  outright,  and  the  company  is  free  from  debt.  Property  apparently  is 
<Mie  of  much  promise. 

OOMPAilA  MmSRA  y  BENEFICIADORA  MEXICO. 

DE  METALES  DE  CHODL 

Ifine  office:  Choix,  Sinaloa,  Mexico.     F.  A.  Mendoza,  manager.     Oper- 
ates Los  Flanatos  mines,  producing  copper  and  silver 
CaOTA  NAGPUR  MINES.  INDIA. 

At  Chota  Nagpur,  Bengal,  India.     Were  worked  in  very  ancient  days. 
^  occurs  as  chalcopyrite,  disseminated  in  schistose  rocks.     A  local  com- 
^  Ptsf  did  a  little  development  work  on  the  property,  circa  1902-1903. 
'^OTTASnE  MINE.  BULGARIA. 

Office:  care  of  MM.  Stojanoff,  Varbanoff  «fe  Co.,  Plevna,  Bulgaria.  Mine 
ti  Belogradchik,  Vidin,  Bulgaria.  Lands,  250  liectareas,  held  under 
)  from  the  principality,  showing  2  fissures,  averaging  2.5'  widt!i  and  600' 
,  carrying  chalcopyrite  assaying  18%  copper,  8  oz.  silver  and  2  dwts. 
;  per  ton.  Has  3  shafts,  deepest  260^  and  15  short  tunnels,  with  about 
I  tons  of  ore  in  sight. 

»UITA  COPPER  CO.  MEXICO. 

Office:  1303-25  Broad  St.,  New  York.     Mine  office:     Minas  de  Cienguita, 
ripa,  Sonora,  Mexico.     Employs  300  men.     Organized  May  8,   1901, 
laws  of  Arizona  with    capitalization    $10,000,000,   shares   $10   par; 
$3,586,380.    On  December  1,  1904,  had  $23,492.96  cash  on  hand. 
Beebe,  president  and  general  manager;  C.  W.  Wilhelm,  secretary  and 
irer; Prank  Fitz,  general  superintendent;  Jesse  Scobey,  assistant  super- 
dent.     Lands,  937  pertenencias,  area  2,347  acres,  with   15,000  acres 
riber  lands,  in  the  Sahuaripa  district,  all  fairly  watered  and  timbered. 
liy  includes  the  Mina  Real  de  la  Tayapa,  a  heavy  producer  in  olden 
and  the   Minas  Real  de  las  Cienguitas.     Country  rocks  are  granite, 
fry,  diorite  and  quartzite,  ores  occurring  as  contacts  between  quartzite 
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and  granite.  Development  b  by  sh^ts  of  125'  and  130',  and  by  18  tui 
of  35'  to  1,200'  in  length,  principal  tunnels  being  400',  450',  500',  800',  1 
and  1,200',  giving  a  total  of  about  8,000*  of  underground  openings,  estini 
to  put  2,000,000  tons  of  ore  in  sight,  with  300,000  tons  blocked  out  for  sto] 
Veins  are  of  practically  vertical  dip  and  13  ore  bodies  have  been  loa 

•6  of  which  are  being  developed,  these  ranging  from  3'  to  60*  in  width 
b^ing  traceable  up  to  3  miles  in  length,  in  one  case,  and  opened  to  dept 
8J0'  by  one  tunnel,  the  veins  canying  sulphide  ores  giving  estimated  ave 
values  of  5%  copper,  70  oz.  silver  and  $3  gold  per  ton.  Has  a  lOO-l 
steam  plant  and  a  6-drill  air  compressor  at  the  mine,  with  30x60'  si 

'  machine  shop,  assay  office,  store,  enginehouse,  sawmill,  etc.,  and  120  dv 
ings  for  workmen. 

Smelter  is  a  quarter  mile  from  the  principal  tunnel,  receiving 
by  tram-car,  and  lias  2  reverberatory  furnaces  of  70  Ions  aggregate  d 
capacity.  Fuel  is  wood,  costing  $3  p^r  cord.  Smelter  is  to  have  5  i 
15x57'  reverberatory  furnaces  in  1905,  burning  wood,  of  which  two 
planned  to  be  completed  in  May,  after  which  work  on  three  additional  re^ 
beratories  will  be  begun  at  once. 

Property  unquestionably  is  of  value,  but  is  poorly  located  as  to  tn 
portation  facilities,  and  company's  estimates  of  production  and  p^fits  sf 
unduly  optimistic.  Mr.  Beebe,  the  president,  is  a  mining  man  of  exp 
ence  and  standing,  and  the  other  officers  are  well  sfK>ken  of  in  their  respi 
ive  communities.  The  enterprise  Is  regarded  as  legitimate  and  having 
prospects  of  success,  although,  as  before  stated,  too  much  is  claimed  fo 
by  the  officials. 

COMPANIA  MINERA  D£  LA  CIENGUITA.  MEH 

Mine  office:  Tarachi,  Sonora,  Mexico.     Geo.  Greene,  manager.    Ol 
ates  the  Tajo,  Chipiona  and  otlier  mines,  opened  by  tunnels  and  produc 
gold,  silver  and  copper. 
CINCINNATI  CONSOLIDATED  MINING  CO.  TO 

Office:  care  of  A.  Hanauer,  Salt  Lake  City,  Utah.     Lands  are  in  Bm 
county,  Utah.     Not  a  producer,  and  refuses  to  give  any  statement.- 
CIRCUMSTANCE  GOLD  &  MINING  CO.  ARIZO 

Mine  office:  Huron,  Yavapai  Co.,  Ariz.  J.  W.  Nelson,  superintend 
CLAIRE  COPPER  CO.  IDA) 

Mine  office:  Montpelier,  Bear  Lake  Co.,  Idaho.  G.  C.  Gray,  preskl 
and  treasurer;  A.  D.  Young,  secretary.  Organized  Sept.  16,  l^OH,  ui 
laws  of  Idaho,  with  capitalization  $200,000,  shares  50c.  par ;  unissued,  tHj^ 
Lands,  3  claims,  area  CO  acres,  in  an  unoi^anized  mining  district  of  B 
Lake  county.  Veins  occur  as  fissures  in  sandstone  and  as  contacts  betv 
limestone  and  porphyry,  giving  ores  assaying  4.6%  copper,  10  ox.  fli 
and  about  $1  gold,  from  a  12^^  vein  carrying  cuprite,  melaconite,  diopi 
and  chrysocolla,  opened  by  tunnels  of  100'  and  200'. 
CLAIRMONT  MINE.  MONTH 

Mine  office:  Stevensville,  Ravalli  Co.,  Mont.     Amos  Buck  &  Co., o«> 
A  prospect  having  a  limited  amount  of  development  woric  only. 
CLARA  COPPER  MINE.  XJt 

Lands  are  in  vicinity  of  Thompson's  Springs,  Grand  Co.,  Utah.    0 
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eis  were  said  to  plan  installing  a  140,000  leaching  plant,  using  the  process  of 
^h  American  Metab  Extraction  Co. 

CLARA  ST.  DORA  COPPER  MSfllfG  CO.  AUSTRALIA. 

Offices:  142  Palmerston  Bldgs.,  London,  E.  C,  England,  and  Adelaide, 
South  Australia.  T.  J.  Chaney,  manager.  Land^,  160  acres,  32  miles  west 
of  Hergott  Springs,  South  Australia.  Mine  is  opened  mainly  by  shallow 
shafts  and  open-cuts  showing  malachite  and  chalcocite,  occurring  as  nodules 
in  hard  limestone  and  as  veins  in  soft  limestone.  Has  steam  power  and 
employed  about  100  men  at  last  accounts. 

CLARK  MINS.  MICHIGAN. 

Owned  by  Edouard  A.  J.  Estivant,  Paris,  France.     Is  an  old  property, 

carrying  native  copper  and  pyrolusite.     Area,  about  2,500  acres,  located 

south  of  Copper  Harbor,  Keweenaw  county,  Mich.     Opened  1858;  idle  for 

j      numy  years.     Total  production,  93  tons  1,915  lbs.  fine  copper. 

i      CLARK  CONSOLIDATED  MINIlfG  CO.  ARIZONA. 

I  Office  and  mine:  Douglas,  Cochise  Co.,  Ariz.     J.  R.  Clark,  president; 

&.H.  Skiles,  secretary  and  treasurer;  W.  H.  Mclvens,  manager.     Lands,  10 

daims,  about  10  miles  east  of  Douglas,  showing  veins  of  3'  to  10'  width, 

carrying  ores  of  copper,  lead,  silver  and  gold,  assaying  up  to  8%  copper, 

vith  $30  to  $35  gold,  silver  and  lead  per  ton,  opened  by  GO'  shaft. 

KOIIGUCHE  HUTTENAMT  CLAUSTHAL.  GERMANY. 

Works   office:  Clausthal,    Hanover,    Germany.     Herr   Bergrat    Boltze, 

Dttnager.    Property  is  a  silver-copper  smelter,  operated  under  state  aus- 

pi«8. 

CLAYTON  MINING  &  SMELTING  CO.  IDAHO. 

Mine  office:  Clayton,   Custer  Co.,   Idaho.     Lawrence  "Greene,   general 
Ottoager.     Lands,    18   cluimjs.     Ores  carry   silver,    lead   and   copper.     Has 
Iter  and  steam  power  and  a  50-ton  smelter,  employing  about  50  men. 
CLEAR  CREEK  MINING  &  REDUCTION  CO.  COLORADO. 

Mine  office:  Russell  Gulch,  Gilpin  Co.,  Colo.  F.  R.  Carter,  superintend- 
,  ^.  Ph)perty  is  the  Saratoga  mine,  carrying  ores  of  gold,  silver  and  copper. 
fiis  steam  and  electric  power  and  also  owns  a  pyritic  smelter  at  Golden,  Colo. 
QJBOPATRA  GROUP.  OREGON  &  CALIFORNIA. 

Sundry  claims  Id  Josephine  Co.,  Oregon,  and  Del  Norte  Co.,  California, 
Nmed  by  J.  S.  Crawford  and  F.  H.  Osgood,  of  Seattle.     Lands,  45  claims  and 
'^  40-acre  miUsite,  showing  good  copper  ores  and  masses  of  native  copper 
^^^iNghuig  up  to  several  hundred  pounds.     District  is  isolated  and  difficult  of 

eas,  but  property  b  regarded  as  promising  if  given  rail  connection. 
SUOPATRA  COPPER  CO.  ARIZONA. 

Office  and  mine:  Jerome,  Yavapai  C6.,  Ariz.     Organized  1902,  under 
m  ci  Arizona,  with  capitalization  $4,000,000,  shares  $1  par;  stock  mainly 
1  in  Europe.     G.  W.  Hull,  president  and  general  manager;  H.  E.  Wilcox, 
jetary.     Lands,  13  claims,  11  patented,  area  about  180  acres,  in  the  Verde 
rict,  showing  8  fissures  and  gash  veins,  of  which  several  are  being  de- 
ped,  these  running  1'  to  5'  in  width  and  giving  oxide,  carbonate  and 
hide  ores  assajring  1%  to  65%  copper,  and  1  oz.  to  500  oz.  silver,  with 
!  gold  values.     Has  several  shafts,  deepest  75',  and  five  tunnels,  No.  2 
%  1,350^  long.    Has  steam  power  and  air  compressor, 


324  THE  COPPER  HANDBOOK. 

CLEVELAKD-ARIZONA  COPPER  CO.  ARIZONA. 

Supposed  to  have  copper  claims  near  Ajo  Basin,  Arizona. 
CLIFF  MINE.  .    MICHIGAN. 

The  oldest  mine  in  the  Lake  Superior  district.    Was  a  considerable 
di\ndend  payer  until  suspension  in  1879.    Now  owned  by  Tamarack  Mining 
Company. 
CLIFTON-ARIZONA  COPPER  CO.,  LTD.  ARIZONA 

Succeeded  by  Clifton  Consolidated  Copper  Mines  of  Arizona,  Ltd. 
CLIFTON  CONSOLIDATED  COPPER  MINES  OF  ARIZONA,  LTD.    ARIZONA 

Absorbed,  1903,  by  New  England  &  Clifton  Copper  Mines  of  Arizona. 
CLIFTON  COPPER  CO.  NEW  MEXICO. 

Office:  Deming,  N.  M.     Mine  office:  Santa  Rita,  Grant  Co.,  N.  M.    0^ 
ganized  1900,  with  capitalization  $500,000,  shares  $5  par.     J.  L.  Burmdde, 
president;  F.  F.  Rogers,  secretary;  M.  M.  Z.  Elliott,  superintendent.    Lands 
are  in  the  Central  district  of  Grant  county,  with  5  shafts,  deepest  235',  show- 
ing an  ore  body  said  to  be  40^  to  50^  wide  and  a  half-mile  long,  carrying  oxide, 
carbonate  and  sulphide  ores  with  occasional  native  copper.     Ore  is  of  cou- 
centrating  grade,  with  occasional  high-grade  paystreaks.     Mine  shows  con- 
siderable ore  ready  for  stoping.     Has  steam  hoists  and  a  65-ton  coDoeii- 
trator  with  2  Huntington  mills,  2  Wilfly  tables  and  2  Standard  concentraton 
Property  was  in  litigation  for  some  time,  but  a  satisfactory  settlement  wu 
reached  October,    1903. 
CLIFTON  COPPER  MINING  CO. 

Promoted,  1898,  by  Julius  Leszynsky,  of  New  York.     Financial  opera- 
tions were  not  of  a  sort  to  appeal  to  conser\'ative  inyestors.     Present  address 
of  company  not  learned,  and  location  of  lands,  if  any,  unknown. 
CLIFTON  COPPEft  BELT  MINING  CO.  UTAE 

Office:  24-05  West  Second  South  St.,  Salt  Lake  City,  Utah.  Ito 
office:  Deep  Creek,  Utah.  Clyde  H.  Wilson,  president;  Frank  L,  Wiboo, 
secretary',  treasurer  and  general  manager.  Capitalization  $25,000,  shares  5c 
par.  Has  secured  assays  of  35.5%  copper,  0  oz.  silver  and  $1.20  gold  per  too. 
CLIFTON  TINTO  COPPER  MINES,  LTD. 

Voluntarily  wound  up,  March,  1903. 
CLIMAX  laNING  CO.  COLORAM 

Mine  office:  Granite,  ChaflFee  Co.,  Colo.     B.  H.  Ptelton,  president.   Prop- 
erty is  the  Spondulix  mine,  carrying  ores  of  gold,  silver  and  copper. 
CLIMAX  MINING  CO.  COLORADa 

Mine  office :  Ouray,  Ouray,  Co.,  Colo.     F.  O.  Seabury,  manager.    IVo|h 
erty  is  the  Silver  Link  mine,  carrying  ores  of  gold,  silver  and  copper.    Hi* 
steam  and  gasoline  power  and  employed  about  20  men  at  last  accounts. 
CLIMAX  MINING  CO.  WASHINGTOI. 

Mine  office:  Baring,  King  Co.,  Wash.     Frank  P.  Smith,  superinteDdeBt 
Lands,  8  claims,  with  2(X)'  tunnel  and  surface  trenches,  showing  bomiteaBii 
ciialcopvritc  giving?  pood  assay  values  in  gold,  silver  and  copper. 
CLUIN  COPPER  DEVELOPMENT  SYNDICATE,  LTD.  IRELABD. 

Registered  Aug.  2{\,  1U04,  with  capitalization  £10,000,  to  adopt  IB 
agreement  with  Bcrehaven  Copper  Mines,  Ltd. 
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LUSTER  MnniVG  CO.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.     Lands  are  located 
etween  the  Bingham  Conaofidated  and  United   States  mines.     Management 
ylanned  to  develop  property  by  a  1,000'  tunnel.     No  recent  returns. 
:OAHUILA  MmilfG  &  SMELTUIG  CO.,  LTD.  MEXICO. 

Office:  Apartado  72,  Monterey,  N.  L.,  Mex.  Mine  office:  Viesca,  Coa- 
huila,  Mex.  Employs  about  500  men.  G.  F  Meehan,  president;  Frank  J. 
Llewellyn,  vice-president;  Walter  E.  Parker,  secretary  and  general  manager; 
F.  W.  Draper,  superintendent.  Operates  the  Santa  Maria,  Sultana  and 
other  mines,  carrying  ores  of  copper,  gold,  silver  and  lead,  opened  by  a  700^ 
main  shaft  and  a  1,000^  main  tunnel.  Has  steam  and  electric  power  and  a 
250-U)n  smelter,  blown  in  early  in  1903,  smelter  and  mines  being  connected 
by  railroad.  Is  conducted  as  a  close  corporation  company,  making  no 
returns  in  response  to  questions.  The  general  manager  states  that  the  com- 
pany is  increasing  its  cash  surplus.  Smelter  is  said  not  to-  have  been  operated 
regularly.  Production  in  1903  was  178,865  lbs.  refined  copper. 
COAST  LINE  COPPER  CO.  MEXICO. 

Office :  La  Calera,  Altar,  Sonora,  Mex.  John  T.  Cave,  president ;  Judson 
A.  Elliott,  secretary;  John  Henderson,  general  maiiager.  Organized,  1902, 
•8  successor  to  the  Porvenir  de  Sonora  company.  Lands,  include  a  gold 
property,  14  miles  from  Pozo,  in  the  Ures  district,  and  a  copper  property, 
formerly  a  profitable  silver  producer,  in  the  Altar  district. 
COAST  RANGE  COPPER  CO. 

Incorporated  January  16,  1903,  at  Roseburg,  Ore.,  with  capitalization 
^,000  in  500  shares,  par  $50,  by  T.  R.  Sheridan  et  al.,  to  transact  a  generah 
^oing  business. 

OOBAR  CHESNEY  &  GOLD  MSfllfG  CO.  AUSTRALIA. 

Mine  oflice:  Cobar,  Robinson  Co.,  N.  S.  W.,  Australia.  Employs  about 
loo  men.  J.  Woolcock,  manager.  Was  opened  as  a  gold  mine,  thfe  outcrop 
**nying  no  copper,  but  carbonate  ores  were  found  at  depth  of  155',  and  at 
^  depth  chalcopyrite  coated  with  melaconite  come  into  the  shaft  in  con- 
^^ferable  quantities.  Main  shaft  is  about  OOO'  in  depth,  with  ore  carrying 
^  to  8%  copper  and  about  3  dwts.  gold  per  ton,  showing  one  35'  ore  body, 
Averaging  3%  copper  for  a  length  of  800'.  Has  steam  power,  lO-stamp  mill 
*nd  25-ton  concentrator,  ore  and  concentrates  being  smelted  at  the  Great 
^Wr  works.  Produces  about  150  tons  of  refined  copper  yearly  Concen- 
^ation  process  has  not  proven  a  success,  ores  averaging  about  3%  only. 
COBRE  MmnfG  CO.  ARIZONA. 

Same  as  Del  Cobre  Consolidated  Co. 
OOBRE  GRANDE  COPPER  CO.  MEXICO. 

Absorbed  by  Cananea  Cons.  Copper  Co.,  now  Greene  Cons.  Copper  Co, 

DOMPAm  COBRIZA.  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Tepezald,  Aguascal- 
entes,  Mex. 
OTA  LA  COBRIZA.  MEXICO 

Mine  oflSce:  Matehuala,  San  Louis  Potosi,  Mex.  Zalasar,  Nerezo  &  Gor 
lies,  owners.  Zepuno  Zalasar,  superintendent.  Produces  silver,  gold  and  cop 
BT.   Mine  is  opened  by  tunnels  and  employed  about  100  men  at  last  accou^ 
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COMPAMA  MINERA  COBRIZA  y  AIIEXAS.  MEXI4 

Mine  ortice;  Alntiif>s.  Sonora,  Mexico.     Manuel  SjJazar  y  Permi),  ni 
ftger.     Urtv  curry  Kold,  isilver  and  t'njmer.     Mine  is  optnied  by  9haft«  n 
tunnels,     Etn[i!(^y«H]  u  snvA\  ft  me  \\\  «luvi4i)pmeat  work  at  la^t  aecouiiL't, 
COCHISE  CONSOLIDATED  COPPER  CO.  ARIZOI 

Office:  care  of  C.  B.  James,  secretary,  treasurer  and  general  manfl| 
Serantun,  Pa.  Mine  otHec:  Pamdise,  Coehit^e  f^..  Am,  Capit-alisntj 
i5,fXX»,<KlO,  shares  $1  par.  Henry  Alexander,  president;  W.  C*  Hog] 
vicc-pn.isideni;  HctwanI  11.  Douglas,  eoiLsultinp:  engineer;  Harry  Holbiti 
sufK^rintPiident.  Lamh,  17  rlaiuis,  including  12  claiinf«  knmvu  as  i\w  Dfti 
group^  hondcd  for  $.S2»5(H)^  wlui  1j  an^  being  piiid  for  :\.l  the  rate  of  $5,(J()0  p 
month,  TJie  Ainswortli  sliuft  on  the  Ma.scot  claiiri  is  sunk  at  an  iiichii^ ' 
00"^.  The  TrtitiHun?  shaft  sliowa  a  V  vein  giving  avenige  assiiy  vniuw  i 
175  to  $H(j  p(!r  Itiu  in  copper,  silver  and  gold.  The  Duplex  lwo-«*orapar 
juent  shaft  is  IKO'  in  depth.  Ores  carry  high  vol  ties  \t\  copper,  gold  ai] 
silver,  and  al.so  contain  hea\'y  perc^nlagess  of  zinc.  CUimfjany  began  sliippiii 
ore  to  the  smelters  late  in  19t>4,  and  \a  waid  to  plan  a  5()-ton  conc*!ntiat<i 
Present  force  is  about  25  men,  planned  U^  l>e  increjised  to  al>out  100. 
COCHISE  COPPER  MINING  CO.  ARIZOSI 

Olfice  and  mine:  Hishee,  C'ochi.st*  Co.,  Ariz.  L.  C.  8hattuck,  pn^itlctil 
S.  K.  VVilliamw,  .sccn^tary;  Jo8.  Mulieiiii»  ayperintendent,  Capitaliwilio 
$.'>,(KM),t>tKI,  shitR'-H  $1  par,  I^arids,  2(t  ihiimy;  tying  north  of  and  ailjoiiiin 
the  (Jopfx^T  Quecih  Hiuh  a  MliV  fihaft  in  porphyr>%  which  litis  cut  sundr 
stringera  Elbowing  argent  ifcrfiu.«  and  iiuriferoii.s  chalcopyrite,  Wha  regtinJB 
aa  of  httle  value  until  Junction  Dcvclopnicnt  Co,  found  ore  under  tlie  i 
glomerate  rbims,  but  now  is  ciinsiderttl  very  promising, 
COCHISE  MINING  &  MILLING  CO. 

UejuDfttd  dcatl  by  former  of!i<  cr^. 
COCHISE  PROSPECTING,  MINING  &  DEVELOPMENT  CO. 

Letlers  returned  umUiiined  fnuo  f<»riocr  mine  oHicc,  Bacoachi,  Srmort 
Mex.  1.  N  Gatt\s,  prcsideni  ;  F.  G.  Sawyer,  manager;  Geo.  MotJt,  5up«*rin 
tendent.  Lamli:^,  nundrj^  claiiiis,  including  Ifie  San  Kufnwii*,  op.^ni'd  (<• 
depth  of  25(y,  with  a  quart-er  mile  of  tinderground  openings,  giving  ^t^ 
Jiigh  assays  in  gold  and  silver.  Company  also  has  exeeptionnlly  pminitaq 
copper  claims  in  the  Ajo  moiintnins.  AriziM:  district,  Sonora,  gi\ing  m^ 
showing  indicating  existence  of  a  lO*/  vein,  from  which  some  viry  fifi 
spcfcimens  of  copiHT  ore  have  been  secured. 
COCONINO  COPPER  CO.  ARIZOItt 

Otlicc:  42(1  Merchjiiits  Loan  k  Trust  BIdg.,  Chicago,  111,  MincotRtf 
ftyan,  Cfwcmino  Co,,  Ariz.,  via  Kfinal»,  Utah.  ()rganiz*>d  HM>1,  under  Inw'J^J 
New  Jersey,  with  capitalization  !^M*tM),mKl,  sliare^s  $10  par.  Donald  C»nutl 
president;  L.  P,  B<iyle,  secretary;  \V.  S,  McCornick,  treasurer;  E.  P.  Jenning! 
general  manager.  I.ands,  'X\  claims,  area  fMid  acres,  also  SO  acres  miscell 
lands,  showing  l>Lankot  veins  cfirrying  carhonat^j  ores  estimated  to  ftv 
10%  copper,  which  are  stripped  and  worked  ojien-c^ist.  ICstimated  aW 
of  ort^  in  sight  is  ,'>fH>.fJO0  fnns,  with  HKl.Otm  tonf;  blockc«l  out  fc^r  st4 
Smelter  is  at  Byan,  7  miles  frcjoi  mine,  receiving  on*  by  wagons.  Cofl 
installed  a  IfMI-ton  leaching  plant,  using  the  Neill  process,  late  in  19(V2. 
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COLDWATER  COPPER  MSfllfG  CO.  COLORADO. 

Office:  232  West  Cedar  St.,  Kalamazoo,  Mich.     Mine  office:     Encamp- 
ment, Wyo.     Employs  25  men.     Z.  L.   Baldwin,  president;  E.  S.  Dniry, 
vice-president;  Edwin  Gillis,  secretary  and  treasurer;  G.  T.  Keene,  general 
manager;   Joseph    Montague,    superintendent.     Oi^ganized    Dec.   11,    1899, 
under  laws   of   Wyoming,   with   capitalization   $1,000,000,   shares   $1    par. 
Lands,  5  claims,  area  about  50  acres,  also  20  acres  miscellaneous  lands,  in 
the  Pearl  district  of  Larimer  county,  Colorado.     Country  rocks  are  granite 
and  diorite,  with  3  fissure  veins,  of  which  one  of  20'  estimated  width  shows 
oxide  and  carbonate  ores,  and  native  copper,  uith  sulphides  at  a  little  depth, 
estimated  to  carry  an  average  of  10%  copper  and  8  oz.  silver  per  ton,  opened 
by  shafts  of  ISC'  and  134'  and  a  275'  crosscut.     Property  is  known  as  the 
Wolverine  mine,  bottom  of  principal  shaft  showing  massive  chalcocite  and 
a  little  disseminated  chalcopyrite  of  high  average  grade.     Has  steam  power. 
Developments  are  regarded  as  promising.     Property   lias  been  leased  for 
&  3  to  5  year  term  to  the  Wolverine  Leasing  &  Mining  Co.,  composed  of 
Coldwater  shareholders. 
80CIEDAD  COLECTIVA.  CHILE. 

Supposed  to  operate  the  Tiltil  mine,  department  of  Santiago,  Chile. 
COLOKBIA  GOLD  &  COPPER  CO.  COLOMBIA. 

Thos.  S.  Moflfat,  president  and  Pooh-Bah.  Capitalization,  $125,000, 
"hares  $10  par.  Lands,  sundry  undeveloped  government  concessions  in  the 
labile  of  Colombia. 

lORAS  COLON,  RECOMPENSA  y  OTRAS.  MEXICO. 

•    Operated  by  Choix  Consolidated  Mining  Co.,  Ltd. 

COLONIAL  COPPER  CO.  NOVA  SCOTIA  &  ONTARIO. 

OflSce:  32  Broadway,  New  York.     Mine  office:    Advocate,  Cumberland 

Co.,  N.  8.     Employs  about  125  men.     Organized  January  19,  1899,  under 

■    ^4*8  of  West  Virginia,  with  capitalization  $5,000,000,  shares  $1  par.     Has 

^Qtborized  a  $300,000  bond  issue  to  raise  working  capital.     J.  A.  Hanway, 

iHeadent  and  general  manager;  H.  D.  Hanway,  secretary;  A.  Munger,  treas- 

.  'Wer;  S.  M.  Archibald,  superintendent.     Lands,  about  2,000  acres,  showing 

•  contact  veins,  of  which  3  are  developed,  these  having  an  average  width  of 

25'  and  carrying  about  2.5%  copper.     Has  2  vertical  and  one  incline  shaft, 

'    ^•tter  SOC  in  depth.     Machinery  outfit  includes  3  Rand  air  compressors, 

3  laige  ^nd  6  small  hoists,  drills,  etc.     Has  a  400-ton  concentrating  mill, 

With  Blake  crushers,  rolls,  jigs,  tables,  screens,  etc.,  connected  with  mine, 

^a  nules  distant,  by  a  36^  gauge  railroad.     Nearest  railway  is  30  miles 

^fistant,  but  property  is  located  on  the  shore  of  the  Bay  of  Fundy  and  receives 

^  machinery  and  supplies  by  water.     Company  also  owns  the  New  Annan 

tube,  carrying  sulphide  ore  in  lenses,  and  the  Chandos  mine  in  Peterboro 

bounty,  Ontario,  latter  showjng  a  4'  vein  assaying  8%  copper,  but  now  idle. 

ftgan  building  a  200-ton  concentrator  September,  1902.     Company  seems 

honestly  managed,  but  is  suffering  from  lack  of  needed  funds,  the  develop- 

IMit  and  equipment  of  a  mine  upon  a  lai^e  scale  having  proved  much  more 

easily  than  was  anticipated  when  work  was  begun. 

COLONIAL  COPPER  CORPORATION,  LTD.  AUSTRALIA. 

O^ces:  Sfilbbury  House,  L- ndon,  E.  C,  Eng.     Works  office-  Lith^ow, 
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G.  Hardic,  chairman;  C.  P. 
Kegbtered,  Maxth  29,  1899^ 
Lands^  245  acres.     Idle,  i 


avfeP 


Robinson  Cj.,  N,  S.  W.,  Australia, 
sfx^relary;  J.  WilU,  mino  manager, 
nominal,  £125,000;  i^ued,  £102,507. 
is  to  let  on  trihiiie. 
MLNA  LA  COLORADO. 

Mine  of  lice:    care  of    Don  Carlos  Yanes,  owner,  San  Xav 
Mcx.     Was  drivini^  a  tiiiiru*l  to  develop  copper  ores,  at  last  accou 
COLORADO-BOHEMIA  HXITIIVG  &  COLORADO  &  0 

mLLIWG  CO. 

Oflice:  15  William  St.,  New  York,  N.  Y.     Organi»od  under  law 
orado,    with    capitalizatitni    $lj250,<MX),    sliart'ii    $1    par.     A]l>ert    1 
prtwidpnt;  G.  B.  Hynaer^  set^retary  and  trf^a^furer.     Lands,  sundiy  | 
ropficr  rlainus  in  various  diMrict,^  of  Oregon  mid  Colorado. 
COLORADO  CONSOLIDATED  HINIIfG  CO,  COD 

Mine  otfice:  Cttchciopa,  iSagutirhe  Ctj.^  Colo.  OrtfS  curry  gol^ 
and  cipppcr.  Has  jit  cam  |x>vvcr  and  lU-4slamp  mill,  employing  about 
COLORADO  COPPER  CO. 

A  swmdle,  set  afltat  l>y  Wm.  F.  Wenise  &  Co.,  421  Olive  St.,  8! 
Mo.,  noiorioLts  pptMintMrs  of  '*fake'*  mining  companies.  Stock  ia  wt 
COLORADO  COPPER  SYNDICATE^  LTD. 

VHlmitarily  wound  up,  April,  1*J0i.  ^H 

COLORADO  MIKING  Sc  DEVELOPMENT  CO.  V 

Title  chan^t'tl,   ITKH,  to  Wirkes-Cori>in  Copper  MiniDg  Co. 
COLORADO  &  CONNECTICUT  GOLD  MINING  CO.  COK 

Office:  35  Wtdl  St.,  New  York.     Orgaiiiised  ir«)2,  under  laws  i 
Dakftia,  with  capitatizution  f  4(>0,(X)0,  shares  15  par,  noD-asaessablj 
Garlirk,  president;  A.  S.  Garlick,  secretary.     Lands,  3  claims, 
in  the  Galena  district  of  Hinsdide  count y»  Colorado.     C^bnjpany 
mg  three  2'  future  vciils,  giving;  a:<«say.s  of  9%  t-o  19%  copper,  with  j 
Vidnc:«4,  from  elialcop^Tite,  telraliedrite  and  occasional  silver-glau<J 
50'  ^hiiii  and  SIK/  tunnel. 
COLORADO  MINING  &  SMELTING  CO. 

Mine  ofhce:  Butte,  Silver  Iknv  Co.,  Mont.     Capitalir.alion j 
Is  entirely  owned,  except  foundcr><'  sliares,  hy  the  Amalijamatc 
Employs  about  500   men.     Jat*.    B.   O^^lliigher,   supi*rintcndentJ 
elude  the  Otij^co  and  Gannon  mines,  latter  iu  the  wec^lern  limits? j 
cnpper  /-one,  ore  fnun  which  Ls  decidctlly  zincifeft»u.s  and  ricln 
!iny    Butte  copper  mine.     The  Gannon  has  a  3-com|>artnieni 
shaft,  sunk  at  an  angle  of  74^,  witli  an  air  shaft  of  the  samej 
the  westward.     Has»tram  and  electric  power,  with  a  22x48' 
operating  3-ton  skipt*,  and  a  10H.lrill  Rand  air  eomprBs^or.     Kl 
down  temporarily  in  August,  1904    for  retimbering  the  shaft,] 
and  in  bad  condition. 

Tlie  reduction  plant,  at  Butte,  which  abo  did  a  ^neral  ^ 
was  closed  late  tn  liUM,  but  will  be  held  in  reserve  for  ^ni 
pi  rit  has  a  concentrator  and  funiaeeii  with  750  tons  daJJ 
lai  b^  converters.     Ore  now  goes  to  the  Butte  &.  B<iston  sri 
Washoe    plant   at    Anaconda.     Production   of   refined    cou 
estimatfd  at  0,LKM>,*100  lbs. 
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Tlie  following  table  gives  a  summary  of  operations  and  results  for  the 
eal  years  ending  June  1,  1903  and  1904: 

1903  1904 

Tons  of  ore  extracted 235,680         206,035 

Gross  yield $998,638    $1,616,497 

Cost  of  extraction 581,126         625,389 

Ckwt  of  transportation 37,693  30,906 

Cost  of  reduction 336,728         385,285  " 

Total  expenses 955,547         941,665 

Net  proceeds 43,090  74,833 

OLORADO  RIVER  GOLD  &  COPPER  CO.  CALIFORNIA. 

Office:  405  ^iason  Opera  House  Blk.,  Jxxs  Angeles,  Cal.  Mine  office: 
l^n,  San  Bernardino  Co.,  Cal.  E.  W.  Peck,  president  and  general  manager; 
W  C.  Thome,  secretary;  E.  S  Gannon,  treasurer  and  assistant  manager; 
V^m.  T.  Held,  superintendent.  Organized  July  1,  1901,  under  laws  of 
^zona,  with  capitalization  $1,500,000,  sliares  $1  par;  unissued,  $650,000. 
-ands,  10  claims,  area  200  acres,  in  the  Monumental  district  of  San  Ber- 
nardino county,  shoi^ing  9  fissure  veins  or  lenses,  of  which  one  is  of  3^  average 
^th,  opened  by  shafts  of  50^  and  lOO'  and  several  short  tunnels,  returning 
average  assays  of  7%  copper,  2  oz.  silver,  and  $13.50  gold  per  ton,  from 
'luilachite,  chalcopyrite  and  pyrrhotite. 

Glossal  gold  &  copper  co.  utah. 

Oiganiaed  1902,  with  capitalization  $600,000,  by  F.  F.  Brown,  Wallace 
^.  Wait,  et  al.,  at  Salt  Lake  City,  Utah,  to  take  over  the  C.  M.  C.  group  of 
'laims,  in  Beaver  county,  Utah.     Apparently  idle. 
EX)LU1IBIA  COPPER  CO.  ARIZONA. 

Office:  919  Chestnut  St.,  St.  Louis,  Mo.     Zach.  W.  Tinker,  president; 
^.  L.  Steinmeyer,  secretary ;  P.  J.  Cole,  superintendent.     Lands,  near  Globe, 
aila  Co.,  Arizona,  showing  argentiferous  and  auriferous  copper  ores,  very 
ili^itly  developed.     Has  steam  power. 
X>LU]fBIA  COPPER  MnriNG  CO.  ARIZONA. 

Meiged  in  Consolidated  King  Development  &  Columbia  Copper  Co. 
SOLiniBIA  COPPER  MINING  CO.  UTAH. 

Property  sold,  1903,  to  Ohio  Copper  Co. 
SOLiniBIA  RIVER  GOLD  MINING  CO.  WASHINGTON. 

Mine  office:  Kettle  Falls,  Stevens  Co.,  Wash.    J.  M.  Fish,  superintend' 
^.    Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
ttyiTniBUS  CONSOLIDATED  MINING  CO.  UTAH. 

Office:  10  Atlas  Blk.,  Salt  Lake  City,  Utah.  Mine  office:  Alta,  Salt 
Uke  Co.,  Utah.  Employs  about  25  men.  Anthony  O.  Jacobson,  president 
^  genend  manager;  Clarence  K.  McComick,  vice-president;  Arthur  E. 
kow,  secietary  and  treasurer.  Organized,  1902,  under  laws  of  Utah;  capital- 
mtkm  increased,  1904,  to  $1,500,000,  shares  $5  par.  Lands,  17  claims,  area  275 
lem,  on  both  sides  of  Little  Cottonwood  Canyon,  mainly  on  Old  Flagstaff 
BL  Lands  show  9  fissure  and  contact  veins,  6  said  to  average  12^  width, 
ad  to  carry  estimated  average  values  of  5%  to  25%  copper,  18%  lead, 
9%  sine,  14  OS  nlver,  and  $1  gold  per  ton.  Principal  ore  bodies  are  fissures 
Dd  ooQtacto  in  linMstoiie  and  quartxite,  with  highly  mineralized  sections 
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T&T\fi^nf^  ^  to  IW  wide*  for  several  Imndretl  feci  in  distance.     Otv»  are  f?Wfc 

bonatfs  on  «urfaec,  and  sulphides  at  depth.  Shipping:  ore  runs  %W  Ui  SdO 
per!<in,earn'inK  5%  to  25%  coppcT,  25%  to  f)fJ%  lejul,  and  10  oz.  to  UK)  oil 
gilver  per  tmi.  C^niccntKitin^  ore?*  are  redticed  4  or  5  into  1,  and  3l7  tons 
of  concentrates  made  In  llWi4  avenijEjed  $21.39  in  value.  Mine  is  opened  Uy 
4  shallow  slinfts  and  3  tunnels,  longest  9tH/.  The  Holbnd  and  Colunit/ufi 
turmeib are  eoniHHttMl  lij'  a  drjftH*rosst'Ut  on  the  Bminc  fijssyre,  giving  veniila* 
tinn.  and  the  finilnnd  tmuiel  htis  electric  tmetiori. 

Mfirhiitery  phiut  Ls  lu  tualed  hy  eleoiricity.  Power  is  securetl  frtini  a 
lolton  whcN'l,  workinp  tiridcr  a  head  of  194',  water  being  delivered  tJiJough 
4,500'  of -20*  and  22*  steel  pipe,  developing;  fi(>0  h.  p.^  which  is  traosforiued 
int4)  electricity  f>y  two  3/KlO-kvv,  dynamos  and  carried  t^o  the  mine  by  a  45^ 
mile  tninsmiHsitm  line.  Fotindations  are  in  for  another  whed  of  Uie  same 
siae.     The  mine  has  a  70(f  Nordberg  compressiir,  of  about  lOnirLll  capacity, 

A  lfK>-ton  concentrator  was  conijileted  Nov.  1,  ITMH,  but  has  t>een  unable 
to  run,  except  cx|Krritnentally.  owing  to  shortage  of  water,  l!MM  ha\ing  been 
t!»e  drycf^t  reason  known  in  Utah  ftjr  many  yearn.  Ample  water  will  be 
available  in  the  spring  of  1{K*5.  The  mill  wils  liuilt  from  the  material  secuati 
out  of  two  old  ltltl't<»n  mills,  these  being  the  Testim  mill  at  TiniiCp  uad  Ute 
\\'el>er-Keanis  mill  at  Park  City.  Mill  has  a  Gates  gyratory  cnialieTp  2  B«to 
of  rolls,  3-compartment  jigs  and  6  Wilfjey  tahlcK. 

An  assessment  of  $5tj,ltH)  was  levied  in  August,  KKM,  and  anoUti^r  of 
f^imilar  mze  will  fiC  levied  early    in    HK15,  an    additional    funds  are  mucb 
nc*'ded.     Manngement  is  gowl  and  property  conHidered  valuable, 
COLUSA  PARROT  MINING  A  SMELTING  CO.  MONTAlfA* 

CHlice  and  niine:  10  \\ Cst  Bnuidwiiy,  linlte,  Silver  JV>w  Co,,  Mont,     H^Q* 
Win.  A.  Clark,  president ;  A.  H.  Wethcy,  vice- president  and  general  maiii»gcr» 
Win.  Bickford,  8ccrelar>'.     PreciHli ng  ofBcers,  A.  J,  Johnston  and  C.  K.  Mc- 
Blo(»m,  directors.     Organized  Nov.  26,   IS07,  with  capitalizatuin  f7J)O,0tW, 
j^lfcitrc,s|5<)  pel r,  full  paid.     Ha.s  paid  dividcntb  to  close  of  PJCH  of  $l.44ti,t)0O. 
Lands  include  the  Cokisa- Parrot,    East    Stewart,    West    8t<*wart,  l>ivi*» 
Woohnan    antl    Home    mines.      The    2-eompartment    main   sliaft  *       '" 
()ri^?inal  is  1,40(1'  m  depth.     The  Ea.st  Slew  art  lias  a  l,3t)0'  3-comp 
incline  shaft,   with    12tl'  wt^H'l    gallow,s-franie.     The   \\'e.Nt   Stewart   ! 
l.ltM)'  nhaft,  with  12(J'  steel  galhnvs'framc.     The  Original  and  West  ^ 
minc^  have  duplicfite  32x72*  Nordl>erg  hoists  and  the  Ori^nal  has  t 
drill  rngenwiU-Seargeant  air  compression*,  o|>e rat chI  by  two  5rH>-h.  p,  in 
motors,  taking  power  from  the  Canyon  Ferrj*  plant.      Mines  are  coaneclw 
underground  with  adjoining  projwrties. 

The  w'oodcn  concentmtor,  at  Ilutte,  commonly  knoi^Ti  as  the  Butte 
duct  11  m  Works,  was  rebuilt  1902,  with  a  daily  capacity  of  1,000  Ions 
equipment  inchnlea  one  L^x24*  cntsher  and  five  9x15*  rnwhers  of  the 
type;  Steven  f/  Cliilean  mills;  nine  15x30'  rollw;  (>3  2-com  part  men  t  jigs  of 
Hartz  type,  and  5<j  Wilfley  tables.     The  smelter  is  l^  uiiles  from  the 
receiving  ore  by  tnirnway,  and  is  of  STHF  tons  daily  caj>acity.     Eqi 
includes  5  Wet  hey  and  2  MacDougal  calriners,  two  ISTt-ton  blast  fi 
and  ttiree  SO-ton  nnerbetfitory  furnaces.     Product  is  a  matte  CAfryinf 
copper,  75  ox.  silver  and  12  gold  per  ton,  shipped  to  the  Xic 
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Works  on  Lon^  Island  for   refining-     Production  of  the  Colusa-Pumt  msis 
19,500,000  lbs.  refined  copper  in  1902,  and  20,500.000  Ibe.  each  for  19ti:$  ^imI 

1904. 

COMANCHE  MnilHG  &  SHELTIHG  CO.  HEW  MEXICO. 

Office:    602    Goldsmith    Bldg.,    Milwaukee.    Wis.     Mine   office:    ^nlver 
City,  Grant  Co.,  N.  M.     Organized  1902,  under  laws  of  .\nzona.  with  cap- 
italization $5,000,000,  shares  $1  par.     8.  S.  Curry,  president  and  treasurer; 
Thos.  G.  Atkinson,  \ice-president ;  Chas.  J.  Laughren,  secretarr  and  genetal 
manager;    Henry    W.    Edwards,    superintendent;    Mctor    Mderton,     mine 
superintendent.     Lands,  38  claims,  area  760  acres,  including  the  Pinos  .\ltcw 
mioes,  bought  of  the  Hearst  estate,  in  the  Burro  Mountains,  13  miles  from 
Silver  City.     The  Burro  Mountain  group  shows  3  lenses  and  the  Pinos  .Utos 
group  4  fissure  veins,  carrying  cuprite,   malachite,  azurite  and  clir>-socolla, 
the  Burro  Mountain  group  gi\ing  average  assays  of  Src  to  S^  copper,  witl»- 
out  gold  or  silver  values, while  the  Pinos  Altos  shows  sulphide  ores,  assaying  3^ 
copper,  15  oz.  silver  and  0.33  oz.  gold,  per  ton.     The  Burro  Mountain  ores 
are  oxides,  carbonates  and  silicates,  with  indications  of  sulphides  at  the 
present  bottom  of  the  mine. 

The  Finos  Altos  mines  are  extensively  developed  and  were  considerable 
producers  for  years  when  oi^iied  by  the  late  Senator  Hearst.  Tlie  Gillette 
shaft  is  1,000^  deep,  and  there  are  3  other  sliafts  of  4(XK  to  800"  deptli.  The 
Burro  Mountain  properties  scarcely  have  advanced  beyond  tlie  stage  of 
<l6cidedly  promising  prospects.  The  Huos  Altos  group  lias  large  bodies 
^  low-grade  ore  developed,  which  are  expected  to  >'ield  a  fair  margin  of 
profit  when  worked  i^ith  modem  facilities  upon  a  large  scale.  Ore  is  shipped 
^  rail  and  wagon  to  the  smelter. 

The  reduction  plant  at  Silver  City  was  burned  June,  1903,  throwing 
^  the  Comanche  company  about  18  montlis.  The  rebuilt  plant  has 
^htee  small  blast  furnaces  and  a  larger  one  under  construction,  also  a  nnKlcm 
'6^'erberatory  fumac«,  with  roasters,  etc.  Electric  power  Ls  u<cd  and  the 
BDelter  has  a  machine  shop  and  smithy  in  connection,  also  office  building  and 
<iwelling8  for  employes.  Total  capacity  of  plant  is  200  to  'i/K)  toiLs  daily, 
^  about  75  tons  of  custom  ore  is  smelted  daily,  pending  l>eginning  of  pro- 
<lQctioQ  by  company's  own  mines.  Product  b  said  by  company  to  Ix:  blister 
hopper  averaging  98%  copper,  150  oz.  silver  and  10  oz.  gold  per  ton.  The 
^tJrb  also  have  a  concentrator  with  magnetic  separators  for  removing  zinc, 
CtteBB  of  which  caused  suspension  of  mining  at  the  Pinos  Altos. 

In  addition  to  the  mines,  the  Pinos  Altos  estate  includes  exteiwive 
^toded  holdings,  with  ranches,  orchards,  the  town  of  Pinos  Altos,  a  general 
*ore,  etc.    The  Silver  City  smelter  enjoys  a  good  custom  smelting  buwiness, 
fc«Hg  favorably  located  for  treating  ores  from  a  district  of  many  thousand 
^ffnut  miles  in  western  New  Mexico  and  southeastern  Arizona.     Management 
iioompo0ed  of  men  of  good  standing,  and  Mr.  Curry  is  one  of  the  most  ex- 
perienced mining  men  of  Lake  Superior,  with  a  record  of  forty  years  of  cle.in 
id  highly  successful  mining,  while  the  Pinos  Altos  is  a  pnipr-rty  of  an- 
nad    merit  and  the  Burro  Mountain  group  is  decidedly  promising. 
HQfERCB  GOLD  &  SILVER  MnriNG  CO.  ARIZONA. 

Le^t^r  retorood  imclmmed  from  Duncan,  Graham  Co.,  Ariz. 
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COMMODORE  COPPER  MnVING  CO.  WYOMIHC 

Letter    returned  unclaimed    from    lormer    mine    office,  Encampmem 
Carbon  Ck).,  Wyo. 
COMMODORE  MINES,  LTD.  BRITISH  COLUMBIi 

Letter  returned  from  advertised  office,  Vancouver,  B.  C.    Capitalizatio 
$750,000.    Jas.  R.  Webster,  president;  W.  H.  Pegram,  secretaiy. 
COMSTOCK  MINE.  MONTAN/I 

Mine  office:    Basin,  Jefferson  Co.,  Montana. 
COMSTOCK  MINING  CO.  WYOMING 

Office  and  mine:  P.  O.  Box  132,  Encampment,  Carbon  Co.,  Wyo.  Wm 
Norell,  president  and  general  manager;  C.  B.  Beigquist,  secretary.  Xhgan- 
ized  Oct.  1,  1900,  under  laws  of  Wyoming,  with  capitalization  $1,000,000, 
shares  $1  par;  unissued,  $442,150.  Lands,  5  claims,  area  103  acres,  also  a 
20-acre  miUsite,  in  the  Battle  Lake  district,  shoeing  4  fissure  veins,  of  which 
2,  averaging  16'  width  and  giving  assays  of  15%  copper,  20  oz.  silver  and 
$6.15  gold  per  ton,  have  been  cut  by  a  250^  tunnel. 
COMSTOCK  &  TASMAN  LYELL,  CONSOLIDATED.  TA^MAHIA. 

Has  lands,  partly  prospected  on  the  western  slope  of  Mt.  Lyell,  Montague 
county,  Tasmania. 
MINAS  LAS  CONCAVAS.  COSTA  Ria 

An  old  copper  property  in  Costa  Rica,  opened  in  the  Eighteenth  Centuiy 
or  earlier.     Now  idle. 

COMPANIA  MINERA  CONCEPCION  DEL  ORO.  MEZIOO. 

Mine  office:  Concepcion  del  Oro,  Zacatecas,  Mexico.  Orgamzed  1902, 
with  capitalization  $30,000,  shares  $30  par.  Santiago  Chamberlain,  presi- 
dent; J.  L.  Kowalski,  secretary  and  general  manager;  Santiago  Chamberiaio, 
Jr.,  superintendent;  Juan  Sanchez,  mining  captain.  Lands,  32  pertenenciaiii 
area  about  80  acres,  in  the  Mazapil  district.  Vein  averages  4',  carrying  oxide 
ores  averaging  30%  copper,  with  gold  and  silver  values.  Shaft,  33  metres. 
Ore  is  shipped  336  miles  to  smelters  at  San  Luis  Potosi.  .Has  gasoline  poftf 
and  employs  a  considerable  force. 
GEWERKSCHAFT  CONCORDIA.  GERMAIT. 

Mine  office:    Herdorf,  Rheinprovinz,  Germany.    Is  a  very  small  pRH 
ducer  of  copper  ore. 
CONCRETE  GOLD  MINING  CO.  COLORADa 

Office:  324  Cooper  Bldg.,  Denver,  Colo.  Mine  office:  Central  City, 
Gilpin  Co.,  Colo.  Saml.  V.  Newell,  superintendent.  Ores  carry  gold,  alvff, 
lead  and  copper.  Has  steam  power  andemploycd  about  25  men  at  last  accounta 
CONDON  MINE.  ARIZOli 

Office  and  mine :  Oracle,  Pinal  Co.,  Ariz.  T.  C.  Condon,  owner;  Geo.  E 
Metz,  superintendent.     Has  gasoline  power. 

COMPANIA  MINERA  DE  CONDORIACO.  CHttl 

Mine   office.    La   Serena,    Coquimbo,    Chile.     Has   steam   power  i 
employs  50  to  75  men. 
CONEJO-COLORADO  MINING  CO.  MKXK*" 

Mine  office.  Ocotldn,  Oaxaca,  Mex.     F    B.  Morse,  manager.     Prodw 
gold;  silver  and  copper.    Mine  is  opened  by  shafts  and  tunnel     Has  8li 
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power,  5  stamps,  2  Huntington  mills  and  30-ton  cyanide  plant.     Emplo3r8 
about  100  men. 

CONFEDERATE  MimifG  CO.  ARIZONA. 

Office:  care  of  Col.  Lee  Crandall,  Washington,  D.  C.  Theodore  Crandall, 
superintendent.  Property  is  the  Candelaria  group,  on  Reno  Mountain, 
Maricopa  county,  Arizona,  opened  by  shafts  of  30^,  60'  and  64',  said  to  show 
a  I2f  vein  of  sulphide  ore  carrying  a  4'  paystreak  giving  assays  of  20% 
copper. 
COHGOR  GOLD  &  COPPER  MnflN G  CO. 

Office :  506  Auerbach  Bldg.,  Salt  Lake  City,  Utah.    Location  of  property, 
if  any,  unknown. 

COBGRESS  COPPER  MIinNG  CO.  COLORADO. 

Mine  office:  Red  Mountain,  Ouray  Co.,  Colo.  Geo.  H.  Foltz,  manager. 
^ia^  cupriferous  gold  and  silver  ores,  opened  by  shafts  and  equipped  with 
**^am  power,  emplo3ang  about  25  men. 

CX>I6RESS  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Office:  Spokane,  Wash.    Joseph  Roslow,  president;  J.  Goodrich,  sec- 
f^taiy.    Lands,  about  80  acres,  in  the  Keller  district  of  Ferry  county,  Wash- 
^^^^[ton.     Mine  is  opened  by  shafts  and  tunnels,  on  2  veins  giving  good  assay 
^^ues  in  gold,  silver  and  copper,  with  some  nickel.     Apparently  idle. 
•^  P.  CONNER  CO.  CALIFORNIA. 

Office  and  mine :  Redding,  Shasta  Co.,  Cal. 
^^HQUEST  CONSOLIDATED  MINING  CO.  WASHINGTON. 

Office:  426  Postal  Telegraph  Bldg.,  New  York.  Mine  office:  Newport, 
Stevens  Co.,  Wash.  John  H.  Shaw,  president;  J.  W.  Hays,  secretary.  Is  a 
^f)Dsolidation  of  the  Conquest  Gold  &  Copper  Mining  &  Milling  Co.,  and  the 
^^merican  E^agle  Mining  &  Milling  Co.  Lands,  12  claims,  showing  3  veins  of 
'^'  to  8'  width,  opened  by  about  2,200'  of  tunnels.  Ore  of  good  average 
%rade  has  been  uncovered  in  fair  quantities,  and  considerable  ore  is  blocked 
^ut  for  stoping.  Has  good  equipment,  including  steam  power,  air  compressors, 
^tc.  Officers  stand  well  and  property  is  of  promise. 
CONQUEST  GOLD  &  COPPER  MINING  &  MILLING  CO.       WASHINGTON. 

lieorganized  as  Conquest  Consolidated  Mming  Co. 
CONSERVATIVE  MINING  CO.  WASHINGTON. 

Office :  Snohomish,  Wash.     Mine  office :  Silverton,  Snohomish  Co.,  Wash 
Frank  M.  Evans,  president ;  Hugh  Kennedy,  secretary  and  manager.     Idle. 
CONSOLIDATED  AFRICAN  COPPER  TRUST,  LTD.  RHODESIA. 

Offices:  8  Old  Jewry,  London,  E.  C,  Eng.  Mine  office:  Bulawayo, 
Rhodesia,  South  Africa.  Dr.  Hans  Sauer,  chairman;  H.  A  Piper,  consulting 
engineer;  H.  G.  Sidgreaves,  secretary;  Cyril  E.  Brackenbury,  mine  manager. 
Oiganixed  Feb.  17,  1902,  with  capitalization  £0()0,(K)0,  shares  £1  par;  issued 
£474,500.  Lands,  135  claims,  including  the  Alaska  mine,  in  the  Lomagundn 
district  of  Rhodesia,  also  sundry  valuable  gold  claims  and  right  to  locate  all 
copper  claims  within  an  area  of  1,242  square  miles.  The  Alaska  mine,  9(i 
miles  northwest  of  Salisbury  and  30  miles  from  a  railroad,  shows  the  second 
largest  ancient  workings  in  Rhodesia.  The  ore  bodies  have  an  average  width 
<d  15(/  and  length  of  1,700'.  Copper  ore  has  been  found  at  depth  of  200' 
to  800'  in  numerous  diamond   drill  borings.    The  company    &\ao  Y\fiA'2^1 
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clalmg  in   Mozambique,  on  which   copper  has  been  shown, 

botli  general  a  nil  Im-al.  \a  exeellent,  and  the  property  b  regarded 

oxceptjonti!   promise. 

CONSOLIDATED  COPPER  CX>.  BIUTISH  COLUIBa 

Former  ofTitt:.  A in^ worth,  B,  C,     Dencl. 
COHSOLIDATED  COPPER  CO.,  LTD.  CORSICA  &  MEXICO. 

(JfFictiS:  Daiihwood  Houst%  I^oridon,  E.  C,  Eng.  l\  Hawdon,  rluumiar*; 
8.  X  Crouch,  secretary,  Thos.  P.  Howe,  nmnager,  Organiied  June  10,  ISW, 
OS  a  T&MRtm'uatUtn  of  the  Nuw  ConsoUtlated  Mining  Co.,  Ltd.,  ^ith  cApitaUa- 
tion  X'UKJ^MK),  s^iares  IOb,  par,  9s.  (id.  paid  in.;  issued,  £92,500  Lainb  ui- 
elude. La  Bufa  de  Chajras  claims,  carrying  copper,  silver  and  lead  ores^  i'» 
the  HLiile  of  San  Luis  Piif.o^i,  Mexico,  aiid  sumlr>'  adjoining  claims ^  abo  ^^ 
Lacone  eoppctr  mines,  in  Cornice ,  on  which  work  was  suspended  sevcndy**'* 

am 

CONSOLIDATED  COPPER  CO.  OF  PARRY  SOUND*  OHIAKIO^ 

Odiic:  Uulutli,  Minn.     ProixTty,  nuridry  btub  in  the  Parry  Sound  f^*^ 
trict  of  Ontarin,  including  former  lioldinj^s  of  the  Hattie  Beile  Gold,  CopP^^ 
Jk  Nicked  Co,     Is  asserted  to  ha\'e  4.1XM)JKI0  tons  of  ore  in  sight,  claia)c«^ 
carry  nttt  valu<*s  of  $1(1  to  S15  pt^r  ton.      Idle  at  Li-st  accounts. 
CONSOLIDATED  COPPER  CO.  OF  VIRGINIA.  j^ 

Othi-e:  5  Ikn^kman  8t.,  New  York.  (Irjjani zed  October,  1902,  under ki*^^ 
8<iuth   Dakota,  with  ca pit ati station  |liM>,tXJO,UO0. 
Nathan  E,  (lark,  secrt*tary.    Location  of  company' 

Prohaljly  a  blanket  incorporation  for  some  hig  copper  eousolidation  tliat 
nut  accomplislicd.  ^^,^  ^^' 

CONSOLIDATED  COPPER  MINING  CO,  IDArf^^ 

SmfC'tdtMi  hy  \a\.Ak\  Mctnls  Co, 
CONSOLIDATED  COPPER  MINING,  MILLING  COLOl 

&  SMELTING  CO.  ,^ 

Office:  ^17  Temple  Court,  Denver,  Ctilo.     Mine  «mre:  EJdora,  Bould<^^>  ^ 
Co.,  Colo,     Employji  !20  men.     Organixed  IJS99,  under  laws  of  Colorado,  wti 
capitHali^tation  f3,(>iMKtM>l),  sharea  f  1  par.     J.  B.  Johnson,  president  and  gei 
eral  manager;  E.  W,  Kelly,  secretary;  K.  W.  Hunt,  mine  suj>erintendent: 
Lands,  II  rlainis  area.  L'itJ  acres,  in  tlie  Grand  Island  district,  showing  4  eon^ 
tact  veins  t>etvveeii  ^nmitc  aivd  phonolite,  one  with  a  width  of  about 
having  a  3'  to  20'  paystmak  that  j[^ives  average  assays  of  15%  copf>er,  15% 
lead  J  40  oz,  silver  and  $20  gold  i>er  ton,  from  boniite  and  cimlcup^Tite.     Main 
shaft,  3(K)';  also  a  1,350'  tunnel,  with  about  2,5t*0'  of  underground  openings. 
H;ia  a  lOO-Ji.  p,  stc?am  equipment  and  3Hlrill  air  eompre»9or. 
CONSOUDATED  GEM  MINES  CO.  COLORABO. 

Mine  oflicc:  Idalio  Springs,  Clear  Creek  Co.,   C-olo.     W,   8.   Reiisiiaw, 
manai^er.     tjres  carry  ^old,  silver,  h-ad  and  ct^ipper.     Has  steatn  ptjwer  and 
lO-stmnp  mill,  employing  alrout  50  men, 
CONSOLIDATED  GOLD  &  COPPER  CO.  ARIZONA. 

A.  Douglas- Laccy    SwindUv     Dfad. 
CONSOLIDATED  GoLd  A  COPPER  MINING  CO.  UTAH. 

OOicc:   25    Broad   St.,    N<'W    ^^»rk.       Litter   rpturncd    imclaimetl     fr«im 
former  mine  office,  La  Sal,  Grand  Co.,  Utah.   A.  Graham  Donui'llv,  president; 


Franklin  Bien,  preside     ^^ 
f%  laned,  if  any,  uukno*^    ^  # 


>RAD*''^^^''^ 


Gid  R,  Propper,  auperintcodciit.  Capitiilizatiuii  $20,000,000.  Claims  to  have 
laQclj»  ill  Utali,  Moulaiia,  Coliiradu  and  Orcgou.  Is  grodtily  over-cupitulisEed, 
and  probably  nioriljuiid. 

CONSOLIDATED  GOLD,  COPPER  WYOMING  &  COLORADO, 

k  COAL  CO. 

Mine  office:  care  of  W,  C  Henry,  Eiit'aiiipiiRnt,  Carbon  Co.^  Wyo. 
J,  E.  Heddiiig,  prt^idenl.  Lands,  2  copfMfr  cLiinix,  area  41)  arres,  near  Pearl, 
Ijiriiuer  county,  Colomdo;  0  gold  clainii*,  area  98  aupes,  anil  3^5115  avma  of 
itisil  land^  15  iiiLlt*^  from  WaJdnn,  LarifutT  tuunty,  Coli^rado.  Cannat  be 
leamtx)  that  any  uiining  wurk  is  in  pro^rtxs. 
COHSOLIDATED  GOLD  &  COPPER  MINING  &  MILLING  CO.     WYOMING, 

Supposed  (o  have  lands  ne:ir  Encanipnienl,  Cad»on  Ok,  Wvo. 
COBSOLIDATED  GREEIf  MOUNTAIN  BRITISH  COLUMBIA, 

ST,  LOmS  MINES,  LTD, 

Office:  eare  of  Chas.  D.  Clark,  tn.iasurer,  Peoria,  111.  Mine  offite:  Ross- 
'arid,  B.  C.  W.  L.  LaWT>',  president.  Capital Istation  J3,U0U,tWU,  shares 
^1     psir.     Has  a  liH)'  shaft.     Idle. 

COHSOLIDAreD  JEFFERSON  GOLD  &  COPPER  MUflNG  CO,         UTAH. 
<)rg;mi7.ed  June,  1902,  under  laws  of  Ulah,  with  **upitalization  $1,(HX),000. 
C^OlfSOLIBATED  KmG  DEVELOPMENT  &  ARIZONA, 

COLUMBIA  COPPER  MINING  CO. 

Office  and  mines:  Jemiiie,   Yaxapai  Co.,   Ari^.     Drganwed   under  lawia 

^^    Ariiooa,  with  capitidiz^ttion  S<},mK),00<),  shares  SI   par.     Geo.  W.  Hull, 

^*>odcient;  H,  E,  Wilcox,  scx'reUiry.     Landa,  34  elaim.s,  area  400  nvrva,  in  tlie 

^_^   ^irtJe  district,  showing  several  ore  bodies  carrying  oxide,  tarhonate  and  sul- 

*^^^i(lc  ore«  giving  fair  a.s.-^ay  values  m  cop|x*r,  gold  and  silver,  opened  by  a 

^-^  sliaft  and  several  tunnels,   long*^.st  1,J(W/.     Hm  ga:>olliie  jK)wer  and  em- 

-     "  oyi'd  Hht»ut  20  meiiL  at  la.sl  nrrouiits. 

HSOLIDATED  LA  SAL  MINING  &  SMELTING  CO.  COLORADO. 

Office;  North  American  Bldg.,  Philadelphia,  Pa,     Mine  office:     Cash  in, 

[imtrose  Co.,   Colo.     A   reorganijsation  of  the  La  8al  Copper  Mining  Co., 

hifh  prt»duced  270, ODD  oz.  silver  and  224  tons  refined  eopjier,  valued  at 

'212,286.69,  after  paying   emelting  ehargejs,  and    from  which  dividends  of 

124,OCIO  were  paid.     James  N.  McBride,  genend  nianager.     Lands,  10  claims, 

150  acres,  opened  by  I  shaft  and  3  tUToiek,  having  about  .^i,000'  of  under^ 

^^round  openings  on  a  5'  vein  averaging  aljout  8%  cop{>er  and  up  to  134  oz. 

silver,  with  small  gold  values.     Has  steam  and  water  power,  leaching  plant 

«nd  fitrudl  smeller.     Property  regarded  as>  proniijjiug. 

CONSOLIDATED  MINING  &  SMELTING  CO.        '  NEW  MEXICO. 

^_^  Mine  office:  Cerillo^t,  Santa  F6  Co.,  N.  M.  R.  B»  Tlionia,s,  manager; 
^^B.  L.  Wells,  superintendent.  Orejs  carry  gold,  silver,  lead,  copper  and  zinc. 
^^BampAny  works  the  Tom  Paine,  Albany  and  other  rninea,  extciiBively  dcvel- 
^Hbped,  well  equipped  with  gasoline  and  electric  pswer,  and  employing  nhout 
■'  IffCJ  men.  Haa  a  120-ton  smelter  and  r^eeures  a  little  copper  OS  a  by-product, 
CONSOLIDATED  MINING  Sc  SMELTING  CO.  UTAH. 

ForiTierly  at   lirii^hairi,  Bctx  Elder  Co.,  Utah.      Dead, 
CONSOLIDATED  NICKEL.  TIN  &  COPPER  MINES,  LTD.  ENGLAND. 

Olficesr  care  of  J,  C.  Ozanne,  agent,  5  Court    Row,  Guernsey.  Great 
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Briiain.     Oii^ftnized,  March  21,   1903,  under  bws  of  Guernsey,  with  capi- 
talisation £60,000,  shares  £1  par,  to  carry  on  copper  mining  in  Cornwall  &Dd 
enter  into  an  agreement  with  the  Lerida  Copper  Mines,  Ltd 
COHSOLIBATE0  STAHLEY  MIHIHG  &  MILLING  CO.  COLORADO. 

Office:  JacksoFiville,  Uh.     Mine  office:  Idaho  Springs,  de^r  Creek  Co, 
Colo.     John  M,  Jackson,  superintendent.     Ores  carry  gold,  silver,  lead  vid 
copper.     Has  atcaiu  and  water  power,   with   10-staiup  mill,  and  employ* 
abcmt   '10  men. 
COIfSOLlDATED  UKITED  VERDE  JRJiriOH  MIlflKG  ARIZOBA- 

CORPORATIOH, 

Office:   Old   Orchartl,    Me.     Mine    office,    Jerome,    Va^'apai   Co.,  Ar** 
Jaa.  O.  Bradbun^  president  and  general  manager.     F.  A.  Sidelinger^  aet't*" 
tary  and  treasurer.     Claims  said  to  show  oxide  and  carbonate  orea  aew/*^ 
34%  to  53%  cop{>er  and  16  to  $29  g<jld  per  ton, 

COMPAHIA  MINERA  LA  CONSTAHCLA.  MEXI^' 

Office:  Salliilo,   Mexico.     Mine   office:   La   Esmcmlda,   Coahinla,  \*   _^ 
Daniel  Sada,   general  niamiger.     Operates  the  Juarez,    Providencia,  Gem 
Eseobedo  and  other  niinc^,  producing  ores  of  •silver,  lead  and  copper.     M  ^^u^ 
fhaft,  550',  also  a  2,I)CK)'  tunneL     Has  eteani  power  ajid  is  a  considera-*^^ 
producer,  copiM?r  output,  secured  as  a  by-product,  being  email.  ^r^ 

CONSTANTIHE  COPPER  MUflNG  CO,  WYOMIH^^^vV. 

Office:  76  Easit  Third  8t.,   Winona,  Minn.     Mine  office:  Encampmec:^^  ^t 
Carbon  Co.,  Wyo.     W,  H.  Elmer,  president;  John  Tonsley,  secretary ;  Ear"^   ^^^^ 
R.  Clemens,  treasurer;  P.  J.  Winters,  superintendent.     Organized  Novembe^^^^ 
1903,  under  laws  of  Wyoming,  with  capiulimtiou  1250,000,  shares  11  pitf'-^^^ 
in   150,<X)0  shares  preference  and   HX),000  shares  common  stock.     Land^^    ^^e. 
3  claims,  an?a  60  acres,  unpatented.     Country  rocks  are  diorite  and  quartxile^^ 
I>e\'elopments  include  a  22'  shaft  and  60'  tunneh  ,^pA 

CONSTELLATION  MIHK  ARIZOWA^-^^^ 

Mine  office:  care  of  Wm.  F.  Roberta,  owner,  Briggs,  Yavapai  Co.,  Arix,  ^ 
Ores  carry  golii  and  copper  v^iluea. 
COKSTELLATION  MIITE.  CALIFORIIU.        ^ 

Mine  oilice;     Campo  Seco,  Calaveras  Co.,  CaL     C.  Berger,  owner;  E.  J. 
Bcrger,  superintendent.     Hfis  steam  ptjwer. 
COHSTELLATIOH  GOLD  MUfES  CO.  OREGON. 

Mine   office:     Sumpter,    Baker  Co.,   Ore.     J.    Higgins,   superintendent. 
Ores  carry  gold,  silver,  lead  and  copper.     Employs  U)  lo  15  men. 
CONSTITUTION  MINE.  BRITISH  COLUMBLL 

Mine  office:     New  Alheml,  Vancouver  lahmd,   B,  V,     Projjerty   is  on 
Qx>s  Creek,  about  3  mile*«  from  New  All^emi,  and  ^  mile  from  tidewater, 
showing  goldH:'opj>cr  ore  in  a  1 10'  tunnel. 
MINA  CONSUELO.  MEXICO 

Office:  care  of  Dr.  A.   F.  Gavibm,  owner,   Durango,   Mex.     Letter  re- 
turned unclaimed   from  fonner  mine  office,  Yerbaniz,  Durango,  Mex.     Or©* 
carry  copper,  8il\Tr,  gold  and  lead. 
CONSUMNES  MINE,  CALIFORNIA. 

Now  held  by  the  Rio  Viata  Gold  *fc  Copper  Mining  Co* 


i 


^OITTACT   GROUP.  ARIZOITA. 

Office :   car«  of  A-  A,  Pntterson,  Globe,  Gila  Co..  Ariz.     A  group  of  7 
c-lnin»s,  near    the   Bobtail  mine,  about  15  miles  from  Globe. 
COHTEirnOIf   MIlfllfG  CO.  COLORADO, 

Mine  office:  Silvcrton,  Siin  Juan  Co.,  Colo,  G,  E.  Collins,  manager. 
Ores  carry  ^old,  silver  and  cop|>cT  vtilm-s.  Has  steam  and  water  }MnveT 
and  employe    40  to  50  men. 

COrrUf  ENTAX  ALTA  BtlNES.  UTAH. 

Owne<l  and  operated  by  tlie  Continental  Mines  <fe  Smelling  C'orporfilinn, 
CONTIWENTAL  COPPER  CO.  SOUTH  DAKOTA. 

Olfice:  Lima,  Ohio.  Mine  ofliec:  Hill  City,  Prnnington  Co.,  S.  D,  Or- 
pnisexi  1904,  under  law«  of  iSoiilh  Dakota,  witb  rfipitidi/.arimi  $3,<Win.0(Wi, 
Ahares    $1    par,  to  operate  tlic  properties  of    tbc  Ditlmta  (VdnoMH.  C(*nipany 

Kttie  Maloney-Btue  Le^id  Copix^r  Mining  Co.^  tlirougli  ownership  of  cnn- 
ling  stock  interests  in  eaeii.     ?^amJ*  A.  Baxter^  prciiident;  Ott<»  G.  lagoe, 
twTci.'irT,^ ;    H.    M.   McMire,   trcik*urer. 

PCOHTIHEKTAI.  COPPER  CO.  WYOMIIfG, 

Office:  Colorado  8pringi»,  Colo.     Lands,  in  vicinity  of  Battle,  Carljon 
tminty,  Wyoming.     John  M.  H;irnin,  president;  J.  W.  Wallwork,  seeretary. 
COHTIIf ENTAL  COPPER  MIMING  CO.  WYOMING. 

Bijne  offiee:  Battle,  Carbon  Co.,  Wyo.  J.  T.  Bnnvn^  superint(*ndfnt, 
allAAt  accounts.  Property  is  in  the  Cow  C*reek  district,  and  is  said  to  show 
A  birpe   l-Kxly  of  low-grade  <ht, 

COHTUIEwfAL  MINES  ^  SMELTING  CORPORATION.  UTAH. 

Offices:  90  Wall  8t.,  New  York,  and  4t)ll  DvtAy  Bldg,,  Hidt  Luke  City, 

ITmh.     Mine  office:  Alta,  Salt  l^ike  Co.,  Ulah.     Employs  25  to  75  men,  ae- 

cordii^  to  Beas*>n.     Henry  M.  Crowtlicr,  pn\Hiiient;  G.  C.  Van  ALstyne,  see- 

Ifctary  and  treasurer;  W.  G.  Scott,  suf>eriniendent.     Organized  July,   1903, 
uiKlt?r  laws  of  New  York,  with  capitalization  S.5,01K>,(K*0,  shares  $IQ  par. 
Haa  paid   10%  dividends  on  stock  is.sued.     F^iipirc  Htate  Trust  Ckjmpany, 
88  Wall  St.,  New  York,  regi.Htrar.     LandH,   IK  thiims,  area  220  acres,  also 
20-Acne  millsite,  in  tht:  Little  (^jttonwoiKl  district.     C^mntry  rocks  are  lime- 
stone, porphyry,  granit^^  and  quartzHe,  said  to  show  abont  20  ctmtact  veins 
I  of  r  to  40',  between  limestone  iiml  porphyry,  giving  a.ssays  of  2%  to  35% 
reopper,  10%  to  48%  lead,  7.5%  zinc,  15  to  120  oz.  silver  and  00c  to  $5  gold 
f  Ion,  from  malachite,  aznrite  mid  oxide  ores  of  copjiior,  galena,  sphalerite, 
•  Ortimat^d  toearry  avenige  vainer  of  about  f25  pf?r  ton.     Has*  5  shafts, 
t'SOO',  and  9  tunnels,  of  300'  to  2,(KXy,  with  total  underground  open- 
rof  7,682**     A  large  body  of  4%  copjier  ore  was  cut  in  1904,     Mine  was 
t'diBCOvered   18f>4^  opened   1H70,  clo^ied   1892,  reopened   1S99.     Has  gasoline 
power.     Production  of  metals  to  end  of    11)02   is  estimated  at  |l,LMX*,tK10. 
Hah  a  5-mile  aerial  tram  nearing  cf>mplction,  and  a    BJO-toa    concentrator 
just  finii<hed.     Motive  power  L*^  fvjmished  by  water  from  Little  Cottonwood 
Creek,  actuating  a  tliriKt- connected  Pel  ton  wheel. 

CONTINENTAL  MINING  CO.  WYOMING. 

Office:  20  Mctropohtan  Opera  Houjse  Bldg.,  St.  Paul,  Minn.     Mine  office: 

Encampment,  Carlmn  Co.,   W yo.     A.   L.  Cox,   president;   Ker   D,   Dunlop 

aecretary  and  treasurer.     Organized   1898^   under  laws  of  Wyotning,   with 
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<nifi*t<idi/4rtMH<  MM/W,  dbMn»  f1   par.    JL«iidb.  T  duift.  an  13D  ms^ 
i^  2^  MuumU.  k«Mi»3iA  <NKf,    MUut  k  nerved  bj  tic  MeziMi  txkxmcvT  of  li^ 

oooMtcr  msMiL 

i^wi^ifi  H'Ud  «4^*;n&Uid  1^  Moculkib  GuM  4  Cupper  Cu. 

caa0£r  mix  oolx^  a  copper  motdig  a  milldig  oo. 

^MImp;:  ^^j*ry*5fjufr,   Hyo.     i<iijai   Bfwii,  flerrelMnr.     Pmpeily 

C(M>PEIUTIV£  MIMUK;  CO.  WASHDGTC 

iAriU*r  fi'itin^  mtt-hauittd  Irfna  Ujttaa  oGee,  Beffin,  Gng  Co^  Wasb. 
CQ-OPKUATIVE  MIMIMQ  A  UHAJOG  CO.  WTOHnG..^:^^^ 

MiiM?  '/<fi/'4' :  KiU'tuuiHtmui,  C'aHx/fj  C>i..  Wyo.     S.  E.  Phelps,  secfviarT^ ' 
Hum  «  »iiMfl  on  n  Uw^ant  vein  cunry'uii;  irrm  oxidetj  aud  travening  achifite  j 

COPAQUIRE  COPPER  SULPHATE  CO.,  LTD.  CHILE. 

Offiii'M,  Mil,  i^^ifknliiill  Hi.,  Ixiridon,  E.  C,  EngUnd.  Mine  oflice:  : 
OilMMIuiri',  Tiimi/fU'd,  (*liilit.  Mxij.  L.  Camptieil-Johnston,  chairman;  J.  E.  G. 
liuiinlU,  mwrt'Uiry;  J.  H.  (IrtHtu,  mine  fnariagcr;  C.  R.  Enoch,  engineer.  Or- 
IHniiimui  May  Wi,  HHHi,  wilh  rapiUlization  £494,000;  issued,  £289,155.  Prop- 
tirty  I'onNiMlH  af  l>i.  rlitifiiN,  known  tm  the  Huinqulntepa  property,  carrying 
f|ti|HMiU  of  iluil(«finlltiLi%  or  niitural  lilucHtone,  licld  under  contact  from  the 
(*hill  (!op|Hir  Hiilphdti*  HytnlU'tiiii,  daitncd  by  company's  experts  to  show 
upwiirtlN  of  im),(NN),(KM)  tonn  of  ore  valued  at  about  £20,000,000.  Develop- 
mm\\.  U  by  l/W)'  Nhaft,  o|mmi  pitH  and  trenches,  amounting  to  about  lyOOO'. 

l*n>)N«rty  huN  Hivnm  |H)wtT  and  a  lixiviation  plant  covering  about  1 
norw,  raliMl  nt  A(M)  lonx  <lnlly  rapacity,  with  dchydrator  for  drying  crystals 
tif  n«(intul  bhit«Ntono.  lltui  clortrio  liglit  plant,  necessary  mine  buildings 
and  a  nunibt^r  tif  ntono  dwollinK^,  also  a  4,(M)<)'  tramway  and  various  mis- 
(vllanooUH  iuiphiMMniMitH,  all  wuIIm  and  buildings  l>eing  very  massive  to 
NNlthMand  onrtlH|Uaki»M,  whirh  an^  of  frt^juent  mnnirrence  in  that  vicinity. 
l\un|mhy  U  h\\\\i\  of  vnsU,  but  long  oi\  faith  in  it^  properties. 
KL  COPKTK  COPPKK  MINES.  MEXICO. 

StH>  ro|H*t«>   Mining  To, 
Ct)PETE  A  MKLC/KR  MININQ  CO.  MEXICO. 

S\io\^Hsli>l  b.\  i\»|HMo  Miniivg  To, 
iX^PKTK  MINING  aV  MEXICO. 

Ortuv  :7  \\  \\\\i\\\\  v^t  ,  Now  York.  Mim*  ot!kt»:  Kl  Op^e.  Sonora,  Mex. 
iV^^uUi.^tUM\  $kViHH>aHHV  nIuhixns  $:%  |vir  WsdliNT  5v  Logan,  president; 
M\v^  l^   M.ouu,  s^v»vt>u>  ;  i'hA>   K  Sp^nkxT^  ^|HfTimiHid«til.   Ptwf.  Geo.  A. 

^Hv*  ;a\^nI  iU*  ix^  $\^*  ^vixi  xvr  un\  vvi^  *,*H^  sUiiu^xs  TWAvK  tW;«iehiQg.  and  **no  trou- 
|vK*  ^>^  ^vk  u>0,l\N^>'->  vst  '.o-,N  v»f  >jti»viUr  v>rv  "  It  iSits  S^  lrM^^.  it  b  rather  mnaik- 
3^t>K^  vK4\  vSo  yviv  v^^  Ov  vUi^i'.^^  K.vi  i^*4  b<v<i  i*u«fit*f\i,  .V:?  a  ittattcr  of  fact.  H 
\x  u>^i  .4V  i '.  v^i^^\^'vv  \"\*\  >>W    lS\Kbik\<;  K»ur*%t  Jtstx  !«arh  aKKmnl  x>r  Taiiv  of 

svi\\      W  '.^v'iviiv  KvN  «  x%:^UHr  xvns^s'h  ^t^i^t'.Hir  :td^  v'^  P*P*^^  **dl  *  laif* 
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of  $100,000  in  a  short  run.  Company  has  had  some  internal  dissensions, 
fc>ut  these  are  thought  to  have  been  settled.  Company  claims  that  the  gold 
^values  will  cover  cost  of  mining  and  reduction,  leaving  the  copper  cost-free, 
-wrhich,  of  course,  is  not  true.  Prof.  Robt.  T.  Hill,  of  the  United  States 
Geological  Survey,  a  competent  and  conservative  authority,  who  has  ex- 
sunined  this  property  states  that  the  mine  probably  is  valuable,  but  em- 
phatically disclaims  endorsing  the  company,  which  also  is  tlie  verdict  of  the 
Oopper  Handbook. 
COPIAPO  MINING  CO.,  LTD.  CHILE. 

Offices:  16,  Leadenhall  St.,  London,  E.  C,  Eng.     Mine  office:  Copiap6, 

Atacama,  Chile.     A.  Holland,  chairman;  W.  T.  Holberton,  mine  manager; 

W.  S.  Bartlett,   secretary.     Incorporated   June  21,  1836,  with  capitalization 

X250,000,  shares  £2  par.     Company  has  been  a  considerable  dividend  payer, 

having  disbursed  12s.  1898-1899;  7s.  4d.  1899-1900;  4s.  1900-1901,  and  Is. 

6d.   1902-1903.     Property   includes  the   Descubridora   mine,   in   the  Chico 

district,  opened  1825,  which  is  2,700'  deep,  and  is  tlie  company's  principal 

producer,  having  raised  10,160  metric  tons  of  ore,  averaging  about  16.5% 

copper    in     1903.      The    Dulcinea   mine,   opened    1854,    at    IHiquios,    is   a 

half  mile  in  depth,  and  is  a  considerable  producer.     Other  mines  owned  and 

operated  include  the   Farellon,   Candelaria,   Carmen  Alto,   225'   deep,   San 

Francisco,  325'  deep,  Antonia,  Republicana  and  sundry  mines  in  the  Ojancos 

f^rict.     Average  values  of  ore  are  very  high,  having  ranged  in  the  past  10 

y^^rs    from  18.13%  copper  in  1895,  down  to  13.40%  in  1901,  with  15.34% 

*»i   1903.     Ore  reserves  were  estimated  in  1902  at  19,634  tons  at  15%,  and 

P»>odu«tion  for  1902  was  4,594,240  lbs.  refined  copper.     Company  also  owns 

^«i  estate  15  miles  in  length  near  Copiap6,  and  has  an  extensive  lixiviation 

I^Ant  at  Puquios.     Company  is  one  of  the  oldest  operating  in  Chile,  and  is 

^l^io  the  largest  producer  and  one  of  the  best  managed  among  the  Anglo- 

^liilean  properties. 

^i^PPER  AGE  MnnifG  &  SMELTING  CO.  WYOMING. 

Mine  office:  Battle,  Carbon  Co.,  Wyo.  Lands,  12  claims,  2  miles  north 
^^f  Battle.  Had  a  150'  shaft,  with  vein  showing  a  4'  pay-streak  carrying 
^^lialcocite.     Probably  idle. 

^20PPER  BAR  MINING  CO.  NEW  MEXICO. 

Office:  135  Adams  St.,  Chicago,  111.     Mine  office:  Organ,  Donna  Ana 
^:>>.,   N.  M.     Organized  1900,  with  capitalization  $1,000,000,  shares  $1  par. 
^.  Percy  Warner,  president;  Henry  Stephens,  secretary  and  treasurer;  C.  N. 
-Anthony,  8up>erintendcnt.     Lands,  S  unpatented  claims,  area  150  acres,  in 
"the  Organ  Mountains,  showing  two  lenses,  said  to  be  contacts,  between  lime- 
stone and  porphyry,  carrying  chrysocoUa  and  carbonate  ores  averaging  14% 
copper,  with  small  gold  and  silver  values,  opened  by  shafts  of  112',  132'  and 
177'. 

COPPER  BAR  MINING  CO.  WYOMING. 

Mine  office:  Saratoga,  Capbon  Co.,  Wyo.  W.  J.  Crane,  president  and 
general  manager.  Ore  body  has  a  17'  gossan  capping,  and  is  being  opened 
by  shaft,  with  steam  power. 

COPPER  BASIN  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office  and  mine:  42  Bank  of  Arizona  BIdg.,  Prescott,  Yavapai  Co.,  Ariz. 
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Ciiptta^llmtioii  11,000,000,  s1iat«8  $1  par.     Alfred  B.  Noxon,  pMffikot  mi  W 

WHTi'tiiryj  W,  W.  Muiids,  8U[x.Tint4?ndent,     Lands,   17  claima.     Has  i  H'**  E 

nlitih,  and  liaa  secured  g<x>d  assay  values  from  auriferous  and  ai|[5Ciitiftivu*  K 

I'upiJi^r  ore*.     HaB  nietim  power  and  employs  10  to  15  xnea.     Plroperty  con^  M 

COPPER  BASIN  MITfmG  CO,  COLORAP*^'      1 

Mint'  ufTict*:  IlaiHTville,  Siiri  Mi^el  Co.,  Colo,     B,  B.  Harbm.  pn;si(k«*^\    1 

Chieji^o,   III.;  Milrt>n   Rvims,  supLTiiiteiident.     I^aiid^,   15  claims,  opened  *^^  I 

Hl»»fl .     A  rarkiad  of  on.;  sliipp^id  to  smelter  returned  14%  copper  and  $2-*^  I 

K4lld    J  XT  t(ill.  ^1 

COPPER  BELLE  MIHING  CO.  ARIZOlT-^^ 

Mini/  odice;  Gleesun,  Cochise  Co.,  Ariz,  Organized  1904,  under  la  "•^ 
of  Ariisoivii,  with  mpil/dkntioM  $t,OtH:i,000,  as  a  reconstruction  of  compalT^ 
of  HtiMw  nsiitiij.  li;inknipt  rjna  1[M>1,  Peter  Quinn,  Henr\*  J,  Mayer^ 
Mt>iirus<-*  and  Goo.  E.  Crawford  of  New  York  and  Frank  H.  Hereford, 
Tucson,  dil'ivton*,  none  of  wliorn,  except  Crawford,  were  identified  wit-- ' 
fornuT  minmji^cint'iit.  Win.  Kemp,  nianitger.  Lancb,  8  claims,  in  the  Tur 
quoiMi  diiitri<*t,  showiog  cotlsideriilile  development  and  having  a  50-toi>---^ 
Hnicltcr.  Ore?  avcniKCH  nlntut  7%  copper,  ^^hh  fair  gold  and  silver  values^^ 
and  ahout  {U}  tons  djiily  »re  suppliwl  to  the  Old  Dominion  smelter  at  Globc-i^ 
Mm  ploy  H  30  jncii.  Property  regarded  as  valuable, 
COPPER  BELL  MINE.  WASHIWGTOlf, 

OvsiuhI  l>y   Hnnk<T  Hill-Snlliva«i  Copper  Mining:  Co. 
COPPER  BELL  MILL  &  MINING  CO.  MONTANA- 

OtVu'c:  Milwaukee,  WLs,  Mine  office:  Clinton,  Missoula  €<»,,  Mont. 
W.  D.  Cn rrick,  vic(^pn**iideht ;  W,  K.  Ketcham,  tiuj»erintendent.  Org;aiii£ed 
1000,  under  laws  of  Washington,  wit  li  cnpitalizatiou  $2,500,000,  shares  $1 
par.  I.jiihIh,  10  claims.  Main  sluift  212',  with  iunnels  of  200'  on  the  Clinton 
vein  and  500'  on  the  GmJiite  \ein,  showing  ores  carrying  gold,  silver,  lead 
and  cop|><»r.  Hns  steam  jwwer, 
COPPER  BELT  MINING  CO.  MONTANA. 

Lands,  n  ^n>np  of  ckiuin  in  the  Wallace  district,  Missoula  couuty,  Mont, 
COPPER  BELT  MINING  CO,  UTAH. 

Otlice  and  mine:  Marysvalc,  Piute  Co.,  l^iah.  Organized  March  29, 
1901,  under  lawn  of  Utah,  with  capitalization  fL(KX),000,  sharea  $2  par. 
Saul  Kniiki»  president;  L.  H.  Bartholomew,  pn'sident  and  general  manager* 
Ehior  Bartholomew,  secretary.  l>:uid,s,  45  unpatented  cLaima,  aresa  900 
acres,  tUm  a  25-acre  niilUire,  slH>win^c  4  fiissure  veins,  claimeil  to  have  an 
uvemge  width  of  S'  and  to  gi\c  avenige  as«ay  values  of  7%  copper,  10% 
lead,  40  ox.  silver  and  15  gold  per  ton  fi\>m  sulphide  ores  opetied  by  4  shafts, 
deep<'st  45<>',  and  tunnels  of  1 25',  15<»'  and  800',  Has  steam  powtT. 
COPPER  BELT  MINING  &  MILLING  CO.  WYOMING, 

Mine  otlice:     Hnwlin,  Cnrlton  Co.,  Wya.     I-iands,  35  claims,  of  which  12 
adjoin  the  Fcrris*-Haggerty  and  Osceola  mines  of  the  Perm- Wyoming,  23 
claints  In-iiig  in  the  ll:iwhide  Buttes  district,  uortii  of  Guernsey. 
COPPER  BLOSSOM  MINE.  WYOMING- 

A  pr>u6pect  near  Encampment,  Carbon  Co.,  Wyo, 


COPPER  BULL  MmiNG  CO.  COLORADO. 

^  Offices:  306  Continciilal  Ekrik  Blk.,  St.  Louis,  Mo.,  and  L.  B.  507,  Piieblo. 

^P  Colo.    Mine    office:     Wml^'uljurg,    Hiierfano    Co,,    Colo,     OrganiKed    1901, 

^"  undfr  lau^  of  Arizona,  with  rapituliziition  $3,0(K),f>n(},  shares  $1  par.     Chas. 

R.    Mason,   presfident;  Lsitac   M.   Mason,   sccrclary  and   treasurer;  Chas.   O, 

I       ^'niuni:,  geneml  manager;  H,  8,  Mrlntyrej  supcrntendent.     Lands,  32  claims, 

*^^a  320  avJVSf  showing  fi^e  7'  fissure  veiiia  cam'ing  oxide  ores  with  ilaimcd 

*T»iueB  of  10%  copper,  SSU  gold  and  2  oz.  silver  per  ton.     Has  simfts  of  202' 

**^  238',  and  a   iCA*  tunnel.     Management  considered  honest. 

COPPER  BULLION  MmmG  CO.  ARIZOIfA* 

Office;     224  Byrne  Bldg.,  Los  Angeles,  Cal.     Mine  office:     Pean'e,  Co- 

chioe  Co.,  Aria,     Organized  1900,  under  laws  of  Arizona,  with  capitaJization 

•1,000,000,   shares  $1   par.     Ezra  T.  Stlm.son,   president;  Pen-y  H,  Oark, 

•^^^'^iary;  Chas.    M.    Renatid,   superintendent,     Ijindn,    30   claims,    in    the 

^•^•^Uoise  dutriet,  showing  3  veins  said  to  average  14'  in  width,  fissaying 

^^<o    eopper,  $4  gold  and  7  oz,  silver  per  ton,  from  carbonate  and  sulphide 

«»*^^s.       Has  4  t^hafts,  deepest  210',  and  tunnels  of  80*  afid  OOO'.     Idle. 

COPPER  BUTTE  MmES,  ARIZONA. 

^^        Office:     1O07  New  York  Life  BIdg.,  Minneapolis,  Minn.      Mine  office: 

^^***^^iih£,    Maricopa   Co,,   Ariz.      Organized   July   21,    1900,   under   laws  of 

'^*'i.»on3i»  under  name  of  Arizona  Copper  Moimlain  Mining  Co.,  changed  June, 

![^^CM^  to  present  title.     Capitalization  $6,tKK),000;  shares  SlO  par.     Aiiguatus 

r*^    SlieJdon»  president  and   general   manager;  Benj.  C.   Sheldon,   secretarj'.; 

**!_  E.  Alber,  treasurer;  prececling  officers,  Geo.  H.  Atieel,  Geo.  W.  Wallace 

^'^^i   ^^m,  E.  Ellis,  directors ;  Allan  G.  Wilson,  superintendent. 

»,^         Xands,  35  unpatented  claims,  area  neiirly   700  acres,    in   the  Mineral 

r^^**^lt  district  of  Pinid  county,  Arizona,  reaching  to  the  Gila  river,  with  a 

jP^^^«cpe  smelter  site,  just  west  of  the  river  and  crossed  hy    the  Phoenix  & 

J/'^'^t^m  Railway.     Country   rocL'i   are   granite^  limeslone,   and   cupriferous 

I   *'^*^^^iA,  latter  traced  some  7,00*/  and  of  about  a  <:|uarter  mile  width,  opened 

^^  ^kaft«  of  80',  80',  120*,  275',  and  465',  also  by  about  20  smaller  shafts  of 

"^^     to  50'  depth  and  5  tunnels,  longe.st  240'  and  300'.    Ores  are  oxides  and 

^^*'^:konates  at  and  near  surface  and  sulphides  at  slight  depth.     Average  assays 

39  samples  give  7.39^,  copper,  and  ores  carry  up  to  S3  per  ton  in  gold 

^'^^  silver  value-a.     Has  steam  power  and  hoist  good  for  l,OtK)'  depth,  with 

mine  buildings  and  3  dwellingH.     Company  plans  to  deepen  the 

omparttneni  main  shaft  to  80f>'  and  drift  therefrom  about  2,0(X)'  in  1905, 

^^d  at  caiiiest  possible  date  to  build  a  1 14  mile  aerial  tram  and  construct  a 

^V^-ton  snielt^r.     Company  has  some  e^xcellent  men  in  its  directorate  and 

f^lic  property  is  one  of  vast  possibilities,  but  it  is  entirely  improbable  that 

Anything  like  the  company's  estimate  of  8%  average  copper  values  can  lie 

^wured  under  the  test  of  actual  production  ujion  a  considerable  scale.     Should 

the  oftes  average  half  of  8%  in  copper  tenor,  ttie  mine,  because  of  the  \'ast 

hud  olmoftt  inexhaustible  CsXtent  of  its  ore  body,  has  the  potentiality  of  making 

All  execpttonaUy  large   and   profitaltie  proixjrty. 

COPPER  BUTTE  MINING  CO.  SOUTH  DAKOTA. 

I  office:  Custer,  Custer  Co.,  S,  D.     Harry  Francis,  superintendent. 
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COPPER  BUTTES  CONSOLIDATED  MIlfmG  &  CALIFORNIA. 

SMELTING  CO. 

Office:  Los  Angeles,  Cal.     Mine  office:     Bagdad,  San    Bernardino    Co., 
Cal.     Lands,  sundry  lead  and  copper  claims,  north  of  Bagdad. 

COPPER  CANON  MINING  CO.  NEW  MEXICO. 

Mine  office:    Abiquiu,  Rio  Arriba  Co.,  N.  M.,     J.  E.  Irvine,  superin- 
tendent.    Property  is  100  acres  of  undeveloped  mineral  lands. 
COPPER  CANYON  MINE.  BRITISH   COLUMBIA. 

Claims  near  the  foot  of  Mt.  Sicker,  British  Columbia.     Opened  by  two 
tunnels,  on  a  4'  vein,  showing  good  ore.     Idle. 
COPPER  CAVE  MINING   CO.  WYOMING. 

Office  and  mine:  care  of  J.  F.  Crawford,  Saratoga,  Carbon  Co.,  Wye. 
COPPER  CENTER  GROUP.  MEXICO. 

A  group  of  claims  near  Moctezuma,  Sonora,  Mexico,  on  which  some  de 

velopment  work  lias  been  done  by  Dew  R.  Oliver,  of  San  Francisco,  Cal. 
COPPER  CENTURY  GROUP.  ARIZONi^ 

Mine  office:     Washington,  Santa  Cruz  Co.,  Ariz.     Geo.  A.  Lonsberr-^^. 
superintendent.     Ores  carry  copper,   zinc,   lead  and  silver.     Has  gasolL-^^ 
power. 
COPPER  CHIEF  MINING  CO.  ARIZO^^, 

Mine  office:    Jerome,  Yavapai  Co.,  Ariz.     Arthur  Hendy,  superint^^c/. 
ent.     Lands,  about  5  miles  south  of  Jerome,  near  the  Iron  King  mine  of  tlie 
Equator  company,  show  a  large  body  of  auriferous  and  argentiferous  copper 
ore.     Has  steam  power  and  a  small  leaching  plant.     Was  formeriy  under 
option  to  Tharsis  Sulphur  &  Copper  Co.,  Ltd.,  and  in  1904  a  ridiculous  and 
entirely  unfounded  story  was  spread  that  the  property  had  been  sold  to  the 
Calumet  &  Arizona  interests  for  $3,000,000.     As  a  matter  of  fact  the  Calu- 
met   &   Arizona   directors    who    examined    the    property   refused   to  buy 
it,  and  refused  to  recommend  it. 
COPPER  CHIEF  MINING  CO.  MOIVTAHA. 

Office:  604  Uooker>'  Bldg.,  Spokane,  Wash.  Mine  office:  Dillon,  Beave^ 
head  Co.,  Mont.  H.  A.  Fosselman,  president;  F.  M.  Longshore,  secretary- 
Organized  June,  1901,  under  laws  of  Washington,  with  capitalization  $375,000, 
sliares  25c.  par.  Lands,  5  claims,  area  100  acres,  showing  a  30'  fissure  ^'cin 
in  granite,  opened  by  shafts  of  45',  70',  and  135'  showing  carbonates  at  surface 
with  chalcopyrite  and  a  little  clialcocite  at  depth,  giving  average  assays  d 
12.5%  copper,  2  oz.  to  5  oz.  silver  and  $1.60  to  $9  gold  per  ton.  Has  st«»n> 
power  and  neces.sary  mine  buildings,  and  plans  erection  of  a  concentrator 
and  increase  in  forces. 
COPPER  CHIEF  MINING  CO.  NEW  MEXICO. 

Property  of  company,  in  New  Mexico,  was  forfeited  to  Jared  Sater,  who 
organized  the  Sater  Copper  Co.,  protecting  shareholders  of  the  Copper  Qiic* 
by  giving  them  new  shares  to  the  equivalent  of  their  stock  in  the  dead  company- 
COPPER  CHIEF  MINING  CO.  WASHIHGTOir. 

Said  to  own  4  claims  near  Mineral  City,  Washington. 
COPPER  CLIFF  MINES  OF  MONTANA,  LTD.  MONTAIA' 

Offices:    727-T33,  Soliisbury   House,  London,  E.  C,  Eng.    R^Aeie' 
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September  11,  1903,  ^ith  capitalization  £2,000,000,  for  purpose  of  devel-, 

oping   mines  in  Montana. 

COPPER  CLIFF  MINING  CO.  ARIZONA. 

Property  sold  to  the  Catalina  Mining  Co. 
COPPER  CLIFF  MINING  CO.  *  MONTANA. 

Office  and  mine :  Clifif,  Powell  Co.,  Mont.  W.  P.  Shipler,  superintendent. 
Liands,  4  claims,  area  80  acres,  showing  contact  veins  of  good  width,  with 
oxide,  carbonate  and  sulphide  ores,  said  t  assay  10%  copper  and  $10  gold 
per  ton.  Has  tunneb  of  300',  SOO'  and  800',  and  a  200'  shaft.  Company 
plans  building  a  smelter.     Employs  about  20    men. 

COPPER  CUFF  MINING  CO.  SOUTH  DAKOTA. 

Office :  79  Dearborn  St.,  Chicago,  III.  Mine  office ;  Ilocliford,  Penning- 
ton Co.,  S.  D.  Organized  1899,  under  laws  of  SoUth  Dakota,  with  capitaliza- 
Uon  $1,000,000,  shares  $1  par.  B.  F.  Brazee,  president;  Chas.  A.  Fohrman, 
vice-president  and  general  manager;  E.  W.  Eldridge,  secretary.  Property, 
carrying  copper  ore  and  graphite,  is  opened  by  350'  tunnel.  Company  is 
mining  graphite  and  making  paint  therefrom  in  Chicago,  and  may  give  atten- 
tion later  to  an  8'  vein  of  low-grade  copper  ore  on  the  comf>any's  lands. 
COPPER  COBRE  MINING  CO.  ARLZONA. 

Out  of  business.     Lands  now  held  by  Bradshaw  Mountain  C.  M.  &  S.  Co. 
COPPER  COMPANY  OF  BRITISH  COLUMBIA,  LTD.     BRITISH  COLUMBIA. 
Offices:     11,  Grocers'  Hall  Ct.,  London,  E.  C,  Eng.     Was  formed  to 
acquire  copper  mines  in  the  Kootenai  district,  British  Columbia.     Moribund. 

Copper  contact  mine.  Nevada. 

Biine  office:  Sodaville,  Esmerelda  Co.,  Nev.  Owned  by  A.  F.  Bettles, 
J.  D.  Thompson  and  W.  R.  Smith,  of  Salt  Lake  City,  Utah.     Apparently  idle. 

Copper  corporation  of  chile,  ltd.  chile. 

In  voluntary  liquidation.  J.  Peters,  St.  George's  House,  Eastcheap, 
XL^ndon,  E.  C,  Eng.,  liquidator.  Las  Animas  mines  of  this  company  have 
bkeen  sold  to  Las  Animas  Copper  Mining  &  Smelting  Co.,  Ltd.,  for  £3,000 
o.2ish   and  £54,500  debentures. 

OOPPER  CREEK  CONSOLIDATED  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  Prescott,  Yavapai  Co., 

Ariz.     R.  H.  Burmister,  president;  John  Roberts,  superintendent. 

COPPER  CREEK  CONSOLS,  LTD.  BRITISH  COLUMBIA. 

Letter  returned  unclaimed  from  Ashcroft,  B.  C.     Lands,  on  Criss  Creek, 

and  difficult  of  access,  were  claimed  to  show  a  vein  of  3'  to  4'  width,  assaying 

under  2%  copper,  and  17  oz.  silver  per  ton. 

COPPER  CREEK  MINING  CO.  ARIZONA. 

Office:  1016  First  National  Bank  Bldg.,  Chicago,  Ills.  Employs  4  men. 
Organized  June,  1903,  under  laws  of  Arizona,  with  capitalization  $2,0(X),000, 
sliares  $1  par;  unissued,  $920,000.  Af.  M.  Atwood,  president;  Frank  J. 
Sibley,  secretary.  Lands,  21  claims,  area  420  acres,  also  2  milLsites,  area  40 
acres,  in  the  Bunker  Hill  district,  Galurio  mountains,  Graham  county,  Arizona, 
showing  several  fissure  veins  in  rhyolite  and  contact  veins  between  rhyolite 
and  porphyry,  of  which  4  veins  are  opened  by  a  number  of  pits  and  shafts 
of  lO'  to  230^  depth,  and  4  tunnels  of  r^'  to  150^  length.  Ores  opened  so 
far  are  mainly  cuprite  and  chalcocite,  with  small  quantities  of  malachit 
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•and  *'}in^socc*lla,  giving  lusBaya  t)f  30%  to  45^^  copper,  30  02.  to  100  01.  alvff 
.  til  id  II   to  S-t  gold  ixT  ioL».     Mariftgeiiieut  plarw  lo  deepen  shaft  No.  I  U» 
l/IKKf,  ruiitinue  driviTi^  two  ttiimeb  and  install  a  steam  hoist, 
COPPER  CREEK  MmiKG  CO.  CALIFORIU. 

I.*nter    returned    niirlainietl   from  Fresno^  Fresno  Co.,  CaK     Orgaikii'^ 
VMYA,   to  dc'A'elop  sundry  rop|>t'r  rluinis  ii^  the  mountaioa  east  of  Fresuo. 
COPPER  CROWK  OF  ARIZONA  MmiHG  CO*  ARIZOf**^ 

( JlRee:  13  South  Sevc'iith  Si.^  Miuiieapoli.s,  Minn.     Mine  office:     PeaT^' 
CWlitJse  Co.,  Ariz.     Or^aniz^Ml  \W^\  under  la-^s  of  Arizona,  with  capital*^ 
tion  Sl2,tMK),(MKJ,  slumps  $1  par.     Thos,  W.  Stevens,  president;  C,  F.  Pot  t^J^ 
Jr.,  secretary  ;Clia.H.  F.  Potter,  general  manager.     I*aiids,  IT  claims,  area  ^^^^ 
aereii,  ali*o  a  20-acre  millsite  and  IfKaere  Hmelter  site,  in  the  Dragtx>n  Mountai  \ 

allowing  3  veiufl  pivinij:  assays  of  5%  to  40%  copper,  with  snmll  gold  a— ^^  ^ 
silver  vahies,  fniin  fixide,  caHiunate  and  sulphide  ores.     Has  a  275'  «h^^\*.  - 
and  two  whort  tunnels,  with  about  l,(K)()'  of  underground  openings,     Owi^  ^ 
U\  lack  of  fundii,  c^liiim,'^  were  leaM^d  Jan,  1,  1905.  ^. 

COPPER  CROWN  MINIlfG  CO.  MICHIGAI^-^^^, 

(Mhre:     Tilti  xXortSi  Hnmdwny,  St.  I/oui.«t,  Mo.     Mine  office:     Matchwtx)*'^^^^^^!, 
thitotiagon  t\>.,   Mir/h.     Einjiluy.s  S  fo   10  men.     Organized  July   J 8,   190:^^^'^^^^t- 
under  laws  of   Michigan,   wil!i  capitalization   $2,500,000;  sharers   $25  pa^^»'*-^vV' 
Dr.  M.  J.  Hopkins,  president;  W.  Wollaston  Guest,  general  manager;  W.  F^      '     '<^% 
Hopkins,  secret  tiry;  J.   F.   Finne^an,  superintendent.     Lands,   1,320  acresE^''"*'^^^tf^" 
iTK'luding  the  Haniilton  group  of  400  acres,  this  l)eing  composed  of  the  Ham^*^^*    0  \jy 
illon^  Tru(j  Hock,  Esvsex  and  Windi*or  pro|)ertieg,  and  tlie  Norwich  and  Lii^^'J'   ^^#rcs  ^ 
fayette  nuties,  all  old  altcnipts  at  copjjer  niincH  made  in  the  early  days  fL»      *^^^  v^^^**^ 
Lake  Suix^rior  development.     OptMiings  are  a  ILKJ' shaft  on  the  Meads  veirf*'^^       ^ig^**" 
said  to  show  a  tittle  cop(>er,  and  a  tunnel  of  several  Imndrtnl  feet  in  length*^ -*^^  ^iiiif 
Khovving  nothing  in  pjirlirular.     The  company  puts  forth  the  following  clftini:«***^       ^haVl 
"Five  diatinct  veins  of  pure  native  copper  ranging  frttm  0'  to  10'  wide  huv^'^_f*  ^sasil^ 
been  accurately  located.     These  outcrop  on  the  mirfaee  and  can  be  eaaily^*'*    \^zjuh% 
traced  and  an-nrately  located.     *     *    ♦     Experta  say  that  beyond  a  douhl^ *^^^^^^^per 
tlie  Copiier  Cniwn  jHisseases  one  ot  the  richest  ore  bodies  of  virgin  copper** ^^"^^^^j^^ 
foimd  in  tlie  T*ake  Superior  district.     That  these  native  copper  lodea  extend  ^^^    ^L** 
for  inimy  miles  int^  the  ejirth  is  not  a  conje*^ture  but  an  historical  fact/'  ^-«^ 

Then  follows  an  assay  showing  75%  m<?tallie  copj:>er.     Prospectus  also  says:      ^      ^-j^ 
"We  court  the  fullest  investigation.    ♦   "^   *    Will  gladly  answer  any  questicms  * 

and  furnish  any  information  that  you  may  desire/*  noth withstanding  whitli,  "", 

the  company  lias  faik-d  to  furnish  a  report  for  the  Copjwr  Handbook,  al- 
though repc«atedly  requested.  The  company  also  claims  to  have  asseta  of 
$5()JMH>,  The  managers  of  the  company  are  either  incompetent  or  dishonest. 
First  work  was  done  on  a  drift  bojilder  in  sandstone,  and  a  long  tunnel  h 
being  driven  to  sefure  a  "back"  of  about  half  the  tunners  length.  The 
company  is  tlie  laughing-stock  of  the  Lake  Superior  copper  district. 
COPPER  CROWN  OF  NOVA  SCOTLA  MINING  CO.  NOVA  SCOTU. 

Dfhce:     373   W^aj^lungtou   St.,    Boston,    Mass.     Organized    under   \Ae«t 

Virginia  laws,   witli   rapitalijsation   $l,00(},0O0,  shares  $1   par.     Samuel   K. 

Paige,  president;  Geo.  B.  Holden,  secretary  and  treasurer;  W\  H»  Kennan, 

I  r.    I^iids,  near  Pictou,  N.  S.,  are  claimed  to  show  extensive  ore  bodies 
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Av-eraging  5%  to  6%  copper.    Has  a  smelter,  with  blast  furnaces  of  300  tons 

a-nd  reverberatory  furnace  of  70  tons  daily  capacity,  located  with  tidewater 

ixx  front  and  railroad  tracks  behind.     Fuel  and  flux  are  abundant  and  cheap. 

Oompany  is  in  litigation,  with  matters   in  chaotic  and  most  unpromising 

condition. 

CX)PP£R  DUKE  MINE.  ARIZONi! 

Owned  and  operated  by  Tip  Top  CJopper  Co. 
COPPER  DUKE  MINE.  MONTANA. 

Partly  developed  claims,  near  CJopperopolis,  Meagher  County,  Montana. 
COPPER  EAGLE  MINING  CO.  OREGON. 

Mine  office:  Meriin,  Josephine  Co.,  Ore.     R.  J.  Ginn,  president;  N.  P. 
IXjinaen,  secretary;  J.  C.  Mattison,  superintendent.     Has  a  fairly  wide  quartz 
-vein,  giving  assays  of  10%  to  30%  copper,  opened  by  a  300'  tunnel  and 
plans  installing  a  50-ton  smelter.     Employs  10  men. 
COPPER  ESTATES  OF  WESTERN  AUSTRALIA,  LTD. 

Offices:    66,  Finsbury  Pavement,  London,   E.  C,   Eng.     Location  of 
f>ix)perty,  if  any,  unknoiTvu. 
COPPER  EXPLORERS,  LTD. 

A  moribund  English  corporation. 
COPPER  FALLS  MINE.  MICHIGAN. 

Absorbed,  1898,  by  Arnold  Mining  Co.     P'uUy  described  in  Vol.  I. 
COPPERFIELD  MINES.  VERMONT. 

Office:  820  Pennsylvania  Ave.,  Pittsburg,  Pa.  Mine  office:  Copper- 
field,  Orange  Co.,  Vt.  Geo.  Westinghouse,  Pittsburg,  Pa.,  owner;  Geo.  J. 
Troop,  Jr.,  general  manager;  Geo.  C.  Everett,  mill  superintendent;  Wm. 
^cker,  mine  superintendent.  Property  includes  the  old  Ely  and  Copper- 
"dd  mines,  having  a  strong  ore  body  carrying  low-grade  disseminat<^d  chalco- 
Pyrite.  Main  shaft,  3,700^,  on  an  incline  of  23®,  giving  a  vertical  depth  equal 
^  about  1,500^.  Has  a  1,000'  tunnel  leading  from  300'  level  to  mill.  Has 
*  combined  miU  and  smelter,  connected  with  mine  by  a  gravity  tram,  witli 
^^Q  water-jacket  blast  furnaces  and  one  reverberatory  furnace  and  one 
"t^  of  converters  installed  in  1902,  making  blister  copper  of  98%  to  99% 
^JWr.  Property  was  worked  on  a  considerable  scale  previous  to  circa  1860, 
^nd  was  reopened  by  present  owner  in  1900,  and  is  again  idle. 
^PPERFIELD  MINING  CO.  UTAH. 

Letters  returned  unclaimed  from  former  office,  Bingham  Canyon,  Utah. 
COPPER  FIELDS  OF  NAMAQUALAND,  LTD.  CAPE  COLONY. 

Offices:  10,  St.  Helen's  Place,  London,  E.  C,  Eng.  A.  Crump,  chair- 
^;  N.  A.  Eustace,  secretary.  Lands,  354  acres,  hi  Little  Namaqualand, 
^  Coteny,  South  Africa. 

%H»ER  GIANT  GOLD  ft  COPPER  MINING  CO.  WYOMING. 

Office:    Encampment,  Carbon  Co.,  Wyo.     D.  Frank  Powell,  president  ; 
^'  H.  Kennedy,  secretary.     Idle. 
^mR  GIANT  MINING  CO. 

Office:  Spokane,  Wa^h.  Wm.  H.  Ludden,  president;  L.  B.  Coriioll, 
•^cretary.  Organized  1897^  under  laws  of  Washington,  with  capitalization 
*1|000,000,  shares  $1  par.    Company  has  3  claims,  with  a  fair  showing  of 
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copper  hill  mining  &  milling  co.  washington. 

Office:  504  Empire  Bldg.,  Spokane,  Wash.  Organized  1899,  with  cap- 
italization $75,000,  shares  5c  par.  F.  J.  Heller,  president;  G.  O.  Nettleton, 
secretary.  Lands,  4  claims,  area  80  acres,  in  the  Newport  district  of  Stevens 
county,  Washington,  with  rail  and  water  transportation  easily  accessible. 
^^s  a  230'  shaft  and  a  260^  tunnel,  showihg  an  18'  vein  carrying  chalcopyrite 
*«d  pyrrhotite. 

COPPER  INDEPENDENT  CONSOLIDATED  MINING  CO.       WASHINGTON. 

Office:  61  Court  St.,  Boston,  Mass.     Mine  office:  Silverton,  Snohomish 

^-,  Wash.     M.  V.  Little,  president;  E.  P.  Crooker,  secretary;  Arthur  W. 

^^H'ks,  general  manager.    Capitalization  $3,000,000,  shares  $1  par.     Also 

*^^  a  bond  issue.     Lands,  2  groups  of  claims,  also  several  millsites.     Has 

^   funnels,  longest  1,200',  with  several  thousand  feet  of  underground  devel- 

^Pnient,  on  a  fissure  vein  in  granite.     Plant  includes  a  concentrator,  52x133', 

^'  ^  Wood,  equipped  with  crushers,  rolls  and  tables,  said  to  be  of  300  tons 

^^^^y  capacity.    A  turbine  develops  550  horse  power  from  the  Stillaguamish 

1^^*"-     Officers  claimed  to  be  men  of  good  standing,  and  property  said  to  be 

Considerable  promise,  but  company  began  selling  stock  and  paying  6% 

^^^ends  simultaneously,  which  is  plain  evidence  of  poor  management  or 

^*"3«.     Companies  so  promoted  usually  end  in  the  bankruptcy  courts. 

^•^^PER  KING  OF  ARIZONA.  AMZONA. 

j^     ^      Office:    116  Nassau  St.,  New  York.     Mine  office:    Pearce,  Cochise  Co., 

•^*^^.,     Elisha  Boitel,  president;  Thos    F.  Gaynor,  secretary  and  treasurer; 

^^^*^.  F.  O'Brien,  superintendent.    Is  a  reorganization  of  the  popper  King 

^^    -Arizona  Mining  Co.,  which  was  organized  in  1895,  with  capitalization 

»O00,000,  shares  %1  par,  and  peddled  stock  assiduously,  the  late  B.  C.  Davis 

^^^   his  successor,  Gaynor,  both  making  large  promises,  none  of  which  were 

j^^^emed.     Operations   were   begun   at    Bisbee,    transferred    therefrom   to 

r^*^3mon  Springs,  thence  to  Barrett,  and  latterly  at  Pearce,  all  in  Cochise 

^^^Vtnty,  Arizona.    The  new  corppration,  chartered  1903,  under  the  laws  of 

^^^sst  Virginia  by  Messrs.  Boitel,  Hess  and  Brunton,  took  over  the  affairs 

*     the  Copper  King  of  Arizona  Mining  Co.     Management  of  the  company 

^^«  scandalously  bad  for  many  years,  but  seems  to  have  improved  slightly 

^^*\ce  Mr.  Boitel's  election  to  the  presidency,  but  prospects  not  considered 

^Ood. 

^PPER  KING  OF  ARIZONA  MINING  CO.  ARIZONA. 

Again  reorganized ;  now  Copper  King  of  Arizona. 
COPPER  KING  MINE.  ARIZONA. 

Mine  office:    Johnson,  Cochise  Co.,  Ariz.     S.  A.  D.  Upton,  owner.     A 
prospect  having  a  IFmited  amount  of  development  work. 
COPPER  KING  MINE.  ARIZONA. 

Office  and  mine:  care  of  Peter  Johnson,  owner,  Bisbee,  Cochise  Co.,  Ariz. 
This  is  the  original  property  held  by  the  Copper  King  of  Arizona,  but  was 
abandoned  severtU  years  ago,  and  relocated,  1903,  by  present  owner.  Has 
a  625'  shaft,  in  porphyry,  which  has  cut  a  number  of  small  stringers  of  copper 
ore.  Property  was  generally  regarded  as  worthless,  until  recently,  but 
developments  on  the  Junction  property  indicate  the  possibility  of  consid- 
erable ore  bodies  underlying  the  porphyry,  near  its  junction  with  the  lime 


S48  fUE  COPPER  HANDBOOK, 

stone,  in  the  Warren  district.    Material  on  dump,  taken  from  shaft,  is  altei 
and  slightly  mineralized  porph3rry,  carrying  considerable  iron  pyrites. 
COPPER  KING  CLAIMS.  BRITISH  COLUMBx:^ 

Mine  office:  Kamloops,  Yale  &  Cariboo  district,  B.  C.  Lands,  suudr: 
claims  16  miles  west  of  Kamloops,  Rowing  ore  giving  assa3rs  of  5%  to  20^p, 
copper,  1  oz.  to  6  oz.  silver  and  $10  to  $20  gold  per  ton.  Is  working  a  sm^^ 
force,  and  made  a  carload  shipment  of  slightly  auriferous  copper  o:ff^ 
to  the  Crofton  smelter  in  October,  1903. 
COPPER  KING  GROUP.  BRITISH  COLUMBLA 

Six  claims  near  the  Queen  Victoria  property,  at  Beasley,  7  miles  weet 
of  Nelson,   B.  C.     Shows  several  exposures  of  sulphide  ore.     Has  gra'vcl 
overburden,   rich   in   float  ore. 
COPPER  KING  MINING  CO.  BRITISH  COLUMBIA 

Mine   oflice:    Cameron   Lake,    Nanaimo   district,   B.   C.     Has  a  tW 
tunnel,  showing  copper  ore. 
COPPER  KING,  LTD.  CALIFORNU 

An  English  company  that  had  mining  property  at  Letcher,  Fresno  Co., 
Cal.,  which  became  bankrupt  through  rottenly  extravagant  management, 
after  squandering  money  of  the  confiding  shareholders  to  the  tune  of  up- 
wards of  £250,000.     Fully  described  in  Vol.  III. 
COPPER  KING  MINE.  COLORADO. 

Held  by  Calumet  Copper  Co. 
COPPER  KING  MINING  CO.  COLORADO. 

Succeeded  by  Pearl  Copper  Mining  &  Smelting  Co. 
COPPER  KING  CONSOLIDATED  MtNING  CO.  COLORADO. 

Incorporated  April,  1903,  by  Milo  A.  Smith,  et  al,  with  capitaliiatioii 
$.300,000,  to  operate  in  Jefferson  and  Clark  counties,  Colorado. 
COPPER  KING  MINING  CO.  IDABOl 

Office  ai.d  mine:  Shoup,  Lemhi  Co.,  Idaho.  Is  a  limited  partneidup. 
Lands,  11  claims,  area  220  acres,  also  260  acres  miscellaneous  lands,  intte 
Mackinaw  district,  showing  numerous  fissure  veins  in  quarteite,  of  wUA 
tliree,  with  average  width  of  10'  to  12',  are  opened  by  2  shallow  shafts  and 
7  tunnels,  of  which  3  are  300'  each  in  length,  showing  cuprite  and  malacloli 
giWng  average  assays  of  7%  copper,  1  oz.  to  4  oz.  silver  and  $1  to  $3  gold|Nr 
ton. 
COPPER  KING  MINING  &  MILLING  CO.,  IDASa 

Office  and  mine:     Mace,  Idaho  Co.,  Idaho.     Organized  March  22,  190% 
under  laws  of  Idaho,  with  capitalization  $1,250,000.  shares  $1  par.    P.  F. 
Wel)ber,  president;  Ed.   Hearing,  vice-president  and  treasurer;  Chas.  Ifo" 
Kmiiis,  general  manager ;  Joseph  Rogers,  superintendent;  J.  Le  Brice,  enginMr* 
Lands,  7  claims,  area  140  acres,  also  10-acre  millsite,  well  timbered, 
available  water  power,  in  the  Rapid  River  division  of  the  Seven  Devils  difltik^ 
sho\\ing  2  fissure  veins  in  phonolite,  of  which  one  of  8'  width  is  opened  bf' 
205'  tunnel,  giving  assays  up   to  40%  copper,  300  oz.  silver  and  $20  f 
per  ton,  from  high  grade  agentiferous  bomite,  with  a  considerable  amoaol 
medium  grade  chalcopyrite.     Is  working  a  small  force  and  plans  shipping 
to  the  new  plant  of  the  Ladd  Metals  Co.,  at  Landore. 
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COPPER  KING  MINING  ft  SMELTING  CO.  IDAHO. 

Supposed  to  have  claims  in  the  vicinity  of  Mullan,  Shoshone  Co.,  Idaho. 
COPPER  KING  CLAIM.  MONTANA. 

OflBce  and  mine:  care  of  Henrj'  &  Marshall  Smith,  owners,  Parrot,  Madi- 
son Co.,  Mont.     Lands,  one  claim,  2  miles  southeast  of  Parrot,  giving  ores 
assaying  up  to  12.5%  copper,  0.85  oz.  silver  and  $2.80  gold  per  ton. 
COPPER  KING  MINING  CO.  MONTANA. 

Letter  returned  unclaimed  from  former  mine  office,  Missoula,  Mont. 
COPPER  KING  MINE.  OREGON. 

Supposed  to  be  located  in  vicinity  of  Comer,  Grant  Co.,  Oregon. 
COPPER  KING  MINING  CO.  OREGON. 

Letter  returned  unclaimed  from  former  office,  Pendleton,  Ore.     Incor- 
|x>rated,  Augiist,   1902,  with  capitalization  $1,500,000. 
COPPER  KING  MINE.  SOUTH  DAKOTA. 

Claims  in  the  vicinity  of  Terry,  Lawrence  Co.,  S.  D, 
<X)PPER  KING  MINING  CO.  UTAH. 

Dead.     Lands  sold  to  Consolidated  Mining  &  Smelting  Co. 
COPPER  KING  MINE.  ^  WASHINGTON. 

Mine  office:    Chewelah,  Stevens  Co.,  Wash.    A  prospect  only. 
«X)PPER  KING  MINING  CO.  WASHINGTON. 

Mine  office:    Sumas,  Whatcom  Co.,  Wash.     R.  S.  Lambert,  supt. 
^COPPER  KING  MINING  ft  MILLING  CO.  WASHINGTON. 

Organized,  1898,  under  laws  of  Washington,  with  Geo.  R.  Trask,  pres- 
^Kdent,  and  Sam  Hanauer,  secretary.  No  trace  of  company's  lands  or  present 
^K^flke  found  after  protracted  investigation. 

^COPPER  KING  MINING  ft  MILLING  CO.  WASHINGTON. 

Office  and  mine:    Vancouver,  Clark  fco.,  Wash.     Organized  January, 

^904,  with  capitalization  $1,000,000,  shares  $1  par.  by  J    Connors,  et  al. 

"^COPPER  KING  MINING  SYNDICATE.  WASHINGTON. 

Office:    Tacoma,  Wash.     R.  E.  McFarlane,  president;  E.  Areith,  secre- 

'tary  and  treasurer;  D.  E.  Guiley,  superintendent.     Capitalized  at  $10,000,000. 

Lands,  64  claims,  in  Pierce  county,  Washington.     Company  has  acquired  the 

•old  Eastlick  mine,  said  to  have  produced  some  very  high-grade  ore,  and 

opened  by  a  \W  crosscut  tunnel,  with  a  small  amount  of  drifting.     District 

said  to  be  rich,  but  not  easily  accessible. 

COPPER  KING  MINE.  WYOMING. 

Mine  office:    Tie  Siding,  Carbon  Co.,  Wyo.     W.  C.  Lynde,  superintend- 
ent.    Said  to  have  been  sold  to  Messrs.  Martin  &,  Lambert,  of  Chicago,  for 
$30,000. 
COPPER  KING  MINING  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  mine  office,  Rawlins,  Wyo. 
COPPER  KING  MINE.  YUKON. 

Mine  office:  Whitehorse,  Yukon,  Canada.  Main  shaft,  175'.  Shipped 
200  tons  of  high-grade  ore  to  I^ysmith  smelter  in  1904.  Property  is  promis- 
ing but  not  easily  accessible,  and  rail  freights,  between  mine  and  smeltrr, 
are  almost  prohibitive. 

COPPER  KNOB  MINING  CO.  NORTH  CAROLINA, 

Merged  io  Blue  Ridge  Copper  Mining  Co, 
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COPPER  MINES  OF  TIBET,  LTD. 

Offices :  5-6,  Great  Winchester  St.,  London,  E.  C,  Eng.     Capital,  noi^ 
inal,  £100.     Location  of  property,   under  the  promoter's  hat.     A  delic^:^ 
example  of  British  humour,  of  a  certain  kind. 
COPPER  MOUNTAIN  DEVELOPMENT  CO.  CALIFORN  ^ 

J.   B.   Campbell,   president;  R.   McCourt,   superintendent.     Lands, 
claims,  area  about  1,000  acres,  35  miles  east  of  Kawcah,  Tulare  Co.,  ^^ 
Ores  are  carbonates  and  sulphides,  carrying  2%  to  25%  copper.     Htj^^ 
limited  amount  of  development    work. 
COPPER  MOUNTAIN  MINING       WASHINGTON  ft  BRITISH   C0LU1CBZ4 

ft  DEVELOPMENT  CO. 

Office:    5406  Union  Ave.,  South  Tacoma,  Wash.     Lands  are  in  Was/i- 
ington   and    British   Columbia.     Capitalization   $200,000,    shares    10c   par. 
8.  B.  Cowles,  president ;  Jos.  Hutchinson,  secret4ir>' ;  B.  D.  Holcomb,  geiieraJ 
manager;  A.  T.    Macaulay,  superintendent.     The  property  at  Ryan,  Stevens 
Co.,  Wash.,  is  idle.     This  has  4  claims,  area  90  acres,  with  3  ore  bodies,  one 
lens  75'  wide  being  opened  by  a  300'  shaft  and  1 15'  tunnel.     The  June  group, 
at  Quatsino  Sound,  B.  C,  includes  6  claims,  area  258  acres,  showing  an  ore 
body  said  to  be  100'  wide,  with  measured  length  of  3,000',  giving  assays  of 
6%  to  8%  copper,  3  oz,  silver  and  $2  gold  per  ton  from  chalcopyrit*.   A 
large  amount  of  ore  is  shown  in  surface,  and  the  deposit  is  worked  open-cast 
A  shaft  may  be  sunk  later.     Ore  will  be  treated  by  the  new  smelter  of  the 
Yreka  Copper  Company,  7  miles  distant.     Property  is  considered  promising, 
but  was  idle  at  last  account-s. 
COPPER  MOUNTAIN  MINING  CO.  CALIFORlflA. 

Office:  310  Lauglilin  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Victor, 
San  Bernardino  Co.,  Cal.  W.  A.  Cooper,  president;  J.  S.  Longley,  secretaiy; 
J.  A.  Morlan,  manager.  Lands,  10  claims,  including  tlie  Amazon  mine, 
showing  a  200'  gossan  outcrop,  opened  circa  1873,  reopened  1901.  Main 
shaft,  200',  showing  sulphide  ores  assaying  8%  to  10%  copper,  with  about 
10,000  tons  of  ore  on  the  dump. 
COPPER  MOUNTAIN  MINING  CO.  NEVADA. 

Mine  office:    Tacoma,  Elko  Co.,  Nev.     D.  Kane,  superintendent.    Has 
steam  power.     Probably  idle. 
COPPER  MOUNTAIN  MINING  CO.  WYOMIHG.    j 

Office :  care  of  Dr.  C.  W.  Long,  manager,  Denver,  Colo.     Has  claims  on    | 
Copper  Mountain,  20  miles  southeast  of  Big  Horn,  Wyo.,  said  to  show  a  6* 
vein  of  ore,  assaying  40%  copper,  517  oz.  silver  and  $15  gold  per  ton. 
COPPER  MOUNTAIN  MINING  &  MILLING  CO.  UTAE. 

Office:  323  D.  F.  Walker  Bldg.,  Salt  Lake  City,  Utah.  Mine  oice: 
Milford,  I^eaver  Co.,  Utah.  Lafayette  Holbrook,  president;  Benj.  T.  Lloyd 
secretary  and  manager.  Capitalization  $80,000,  sliares,  10c  par.  Lands, 
6  claims,  having  open-cuts  and  shallow  shafts  of  5'  to  60',  and  a  main  shaft,  of 
peculiar  construction,  about  250'  in  depth,  showing  an  iron  ore  vein  of  4'  ta 
1 1'  width,  giving  assays  of  18%  to  28%  copper.  Shaft  is  vertical  for  about 
100';  thence  drops  100'  at  an  angle  of  75°;  thereafter  has  50'  sunk  at  an  angk 
of  70°.  If  present  plan  of  opening  be  continued,  shaft  eventually  will  emeig^ 
to  surface.     Has  gasoline  power.    Was  under  $125,000  bond  and  lease  t9 


W-  J.  Bowrinp,  ct  al,  in  190-^     Lesjiteo  scf'urpd  ermsulorahlo  /)%  ore  from  th*^ 

prcjpprty.  wliirh  ia  reffardcnl  sw  yahial>lc,  if  prnperly  iiiiiiru  ed  iiiid  dfn  (*1h|>«m1. 

COPPER  MOUMTAXN  MimJIG  &  SMELTmG  CO.  MONTANA. 

Mine  offict^:     Ctirbiii,  Jt^fft^rson  (ki.,   Mont.     <_)r^anized   19fH,   with  eap- 

lUliialioti  $l,tKKJ,IMXL    J,    H.   McCabp,    niiinitpriT,     Lauds,  aljoul    50  rbinin. 

area  about  l,UOll  atrea,  on  Copper  Mountain,  near  (A>rl>in.     lievelupiiieni  is 

bya2(W  shaft,  to  Iw  muk  500'  witb  firMl  drifts  opened  on  .^Xl'  leveL     Stiafl 

hus  eneouriterf*d  iuiinerc)ni4  strini^ers  of  on;  asHnying  1j*}(  ropp^^r,  witb  Hniall 

silver  values,  but  larger  ore  bodies  of  gmn]  grade  are  eonficieiirly  ant iciixa toil 

*t  deptb.     CV>nitkleraftle  diamond  drill  boring  ih  being  dime  also.     Comimny 

^  oppHitinfr  *m  IV  business-like  basis  and  property  is  decidedly  promising. 

COPPEROPOLIS  MINE,  ARIZONA. 

Offiee:  eare  of   Dr.   J.   M.    Ford.    FbtTnix,    Ariz.     Mine  offiee:   Brijgy^s, 

Yavapai  Co.,  Ariz.     Enfiery  W.  Fibber,  j^upt^rintendentv     Oref?  earry  copper, 

*»Iver  and  lead*     Haa  gasoline  power  and  employed  aboni   20  men  at  last 

COl^pEROPOLIS  MII?E.  MONTANA. 

<  h\'ne«i   by   Daiy   Mining  Co. 
COl>pER0P0tIS  COPPER  CO.  OREGON, 

t^rfiee:  b^i^  M*  Kay  fUde:,,  Portlarrd,  Ore.  Mine  ofliee:  C  mier.  Grant 
*^-,  Ore.  Organizeil  UMMF,  titider  laws  of  Oregon ,  witb  capi tali zal ion  11 20,fXIO, 
*'**^i^e8  10c  par.  A.  H.  Willett,  president;  W.  \V.  Gibbs,  secretary,  treasurer 
**t4ci  general  manager.  Lands,  2  pateiited  clainu^,  area  40  Ticres,  also  5-iirre 
^ill--site^  .allowing  4  fissure  veins  with  estimated  a\'erage  values  of  12%  L"op|K*r, 
^-^  gold  and  3  oz,  silver  jwr  Urn,  from  rarlfonate  and  sulpbide  ores.  Has 
_'*^*ieU  of  75'  and  400%  witli  steam,  water  and  ele<' trie  power,  and' conteiti- 
Eniploys  IFi  to  20  men. 

ARIZONA. 

Mine  office:     \'i'kol,   Pinal  Co.^  Ariz.     E.  J.  BonsaU,  su|MTint^ndent., 

^^^1>PER  OXIDE  OROUR  ARIZONA. 

Mine  office:  care  of  \\\  H,  Baker,  P.  O.  liox  147,  Bisbee,  C<xbise  Co,, 

*^3i.     A  gnnip  of  27  claims,  k>cated  in  Tombstone  f'anyon.  atiout  6  miles 

*^*»*thvvest  of  Iiis!>i^*,  on  ivliieb  asst\ssment  work  basi  .«?liovvn  an  iron  outcrop 

^^^PPER  PLATE  Sl  ARIZONA  MINING  CO.  ARIZONA 

A  eonipany  by  this  title  is  said  l^i  bave  been  organized  just  at  close  of 
^^H>4,  by  Dulutb,  Miiuj.,  parties,  witb  eapitalization  fr),IHM),(KK).  to  lake  over 
*>«»  Copjjer  Plate  group  of  claims  on  Cliajjc  Creek,  near  Clifton,  Graliam  Co., 
"^iiw>iia, 

^OPPER  PRINCE  GROUP.  ARIZONA. 

.V  gnjup  of  claims  in  the  Eureka  district  of  Yavapai  county,  Arizona. 

^OPPER  PRINCE  MINE.  ARIZONA. 

Mine  olfiec:     Kingman,  Moliave  Co,*  Ariz.     J,  W.  Smith,  superintendent. 

Htk»  gaa  power. 

COPPER  PRINCE  MINING  CO.  CALIFORNIA. 

(Jftiie:  care  of  J,  C.  Uuddoek,  sccretarj*,  Ukiab,  Cal.  Mine  office:  Mid- 
die  ton,  I,ake  C<».,  Cal,  E.  L<ibree,  president.  Lands,  3  Haims^  opened  by 
tunnel  and  trenches.  A  vein  of  iV  to  S'  uidtb,  in  limestone,  gives  assays  of 
6%  copper,  1  oz,  silver  and  S3  gold  per  ton. 


^^^^tes  inMallalion  of  a  leaebing  plant. 
^OjapERoSITY  MINE. 


i 
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COPPER  PRINCE  CONSOLIDATED  MINING  CO.  UTAH. 

Mine  office:  Alta,  Salt  Lake  Co.,  Utah.  Oi^nized  1904,  with  capi- 
talization $500,000,  sliarcs  $1  par.  Anthony  O.  Jacobson,  president ;  C.  K. 
McCornick,  vice-president;  Chas.  H.  Post,  secretary.  Lands,  3  groups  of 
claims,  from  which  $900,000  worth  of  ore  has  been  shipped  in  the  past. 
Lands  are  near  the  Continental-Alta  and  Columbus  Consolidated. 
COPPER  QUEEN  CONSOLIDATED  MINING  CO.  ARIZONA^ 

Office :  99  John  St.,  New  York.  Mine  office :  Bisbee,  Cochise  Co.,  Arii.  - 
Employs  about  2,500  men.  Is  fifth  among  the  world's  great  copper  producer^ 
and  destined  to  take  a  place  very  near  the  top  witliin  the  next  few  yea». 
Organized  1884,  under  laws  of  New  York,  with  capitalization  $2,000,000, 
shares  $1  par.  Is  a  close  corporation,  said  to  have  but  14  sharehoklen. 
James  Douglas,  president;  Geo.  Notman,  secretary  and  treasurer;  Walter 
Douglas,  general  manager;  S.  W.  French,  assistant  manager;  S.  W.  Ckw- 
son,  mine  superintendent;  Geo.  B.  Lee,  smelter  superintendent;  W.  F. 
Crane,  chief  auditor.  Has  upwards  of  1,000  acres  of  mineral  lands,  the 
great  value  of  nuich  of  the  undeveloped  territory  haWng  been  established 
recently  by  operations  of  adjoining  companies. 

Mine  was  opened  in  1880,  on  a  solid  outcrop  of  oxidized  copper,  iron  and 
manganese,  opposite  the  Copper  Queen  hotel  in  Bisbc^e.    This  entire  on 
body  has  been  removed,  leaving  a  large  artificial  cave.     The  original  oif 
body  ga\'e  average  returns  of  23%  copper  and  was  smelted  in  a  30*  watefr 
jacket  furnace  with  English  coke  brought  via  San  Francisco,  but  was  ex* 
hausted  in  three  or  four  years,  and  the  mine  had  many  ups  and  downs,  mti 
additional  and  far  larger  ore  bodies  were  developed  by  following  seams  aid 
stringers  of  ore  wherever  occurring,  these  ahnost  invariably  leading  to  further  , 
large  and  ridi  ore  depasits.     The  formation  of  the  Copper  Queen  and  oUmTi 
mines  of  tlic  district  consists  essentially  of  two  dolomitic  limestone  bedst 
Carboniferous  age,  the  upper  white  and  the  lower  blue,  dipping  to  thei 
ward  and  flanking  a  granite-porphyry  core,  with  intrusive  jwrphyritic  I 
Until  recently  the  principiil  ore  bodies  iiave  been  found  at  the  btteoftlll 
upper  limestone  l>ed,  which  is  much  broken  and  interrupted  by  fekfapaUl^l 
igneous,  intrusive  ro<'ks  that  evidently  have  a  considerable  bearing  upont 
ore  deposits,  whicli  occur  in  pockets,  lenses,  chimneys,  bunches,  chutes,  1 
stringers,  scams — in  fact  in  ahnost  every  manner  possible,  the  larger  I 
being  connected  in  most  cases  by  small  veins  or  mere  knifeblade  i 
hmestone  and  its  included  ore  bodies  have  a  general  pitch  to  the  i 
somewliat  sharper  than  tlie  pitch  of  Tombstone  Canyon,  necessitating  < 
anJ  dei^x^r  sluifts  as  distance  is  made  toward  tlie  southeast.     In  1902  ( 
sive  bodies  of  ]iigh>grade  ore  were  found  in  the  underlying  limestone  i 
and  developments  at  the  Calumet  &  Arizona  mine  proved  these  underiyof  ^ 
bodies  to  be  persistent  to  great  depth.     All  of  the  Copper  Queen's  de^i 
are  bottomed  in  disseminated  sulphide  ores  of  high  grade,  conseqiientltf  ^ 
depth  of  the  ore  bodies,  while  already  proven  to  be  great,  is  conjeetunL 
mines  show  numerous  beautiful  caves  lined  with  calcite,  some  of  theael 
of  considerable  size  and  frequently  found  in  close  association  with  goo. 
bodies.     The  alteration  zone  is  variable  and  erratic,  as  rich 
have  been  ^ound  on  the  lowest  le\cl,  with  chalcocite  and  bormlo  ( 
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above  azurite,  malachite,  cuprite  and  even  considerable  bodies  of  native 
copper.  The  larger  masses  of  native  metal,  ranging  up  to  several  hundred- 
weights and  even  tons  in  weight,  have  been  found  mainly,  not  in  the  upper 
levels,  as  might  have  been  expected,  but  at  considerable  depth.  There  is 
much  talc  and  hematite,  with  frequent  occurrences  of  manganese,  in  connec- 
tion with  ore  bodies.  Only  oxidized  ores  were  worked  until  about  1893, 
when  converters  were  added  to  the  smelting  plant,  since  which  time  the  fur- 
^^^ces  are  charged  with  mixtures  of  oxide,  carbonate  and  sulphide  ores,  per- 
^ps  one-third  of  the  chaiges  being  sulphide  ores,  the  ores  smelted  giving 
average  returns  of  better  than  7%.  The  system  of  assaying  used  by  the 
niine  gives  no  figures  regarding  ores  richer  than  15%  and  the  frequent  occur- 
'^nce  of  the  figures  "15+  "  on  the  assay  books  of  every  shaft  testifies  to 
Ihe  Wonderful  richness  of  the  ore  bodies. 

The  various  shafts  of  the  mine  range  from  400'  to  1,200^  in  depth,  and 

the  mine  has  nearly  150  miles  of  undeiground  of>enings.    There  are  three 

pitxlucing  shafts,  these  being  the  Czar,  Holbrook  and  Spray,  with  three 

^^velopitig  shafts,  the  Lowell,  Gardner  and  Sacramento,  and  one  shaft,  the 

'^'^hite  Tail  Deer,  under  lease,  also  a  number  of  old  and  small  exploratory 

•'^fta  and  pits.    The  mine  is  opened  ahead  for  perhaps  eight  or  ten  years, 

*nd  since  1902  the  bulk  of  the  ore  smelted  has  come  from  development  work 

^^'^y,  the  present  ore  reserves  of  this  property  being  among  the  richest  and 

**^^iet  extensive  ever  developed.    The  ores  are  so  soft  that  securing  the  mine 

^J^enings  is  a  serious  problem,  as  the  entire  hill  above  the  mine  is  creeping, 

^n<l  aerious  crushes  can  be  avoided  only  by  heavy  timbering  and  the  exercise 

^■^  Si^eat  care.     Many  of  the  lower  stopes  are  bulkheaded  throughout.     The 

^*ne  is  timbered  with  square  sets  of  10x10^    and  12x12^  timber,  mainly 

y^  *»*liington  fir,  and  an  average  of  SO'  of  timber,  board  measure,  is  required 

^^r  each  ton  of  ore  won.     All  ore  is  hand-sorted  underground  after  breaking, 

^'iil  culls  used  for  filling  in  worked-out  stopes,  this  material  standing  remark- 

^^^y  well.     That  the  Copper  Queen  mine,  operated  under  these  numerous 

^•**^<i vantages  and  menaces  to  hfe,  is  one  of  the  safest  copper  mines  in  e>is- 

^Uoe  for  underground  workmen,    is  proof  of    the  experience  and  ability 

'    its  management. 

The  Czar  shaft  is  the  oldest  of  the  present  workings  and  the  old  smelter 

^*^  principal  shops  are  found  clustered  about  this  shaft,  on  a  narrow  bench 

^'  ground  made  by  grading  the  steep  hillside.     This  shaft  is  connected  under- 

^'^Und  with  the  Holbrook,  Spray  and  Gardner  sliafts,  and  ultimately  all  six 

^*^^t8  will  have  numerous  connections.     The  old  plant  was  crowded  and 

apparently  inadequate,  notwithstanding  which  it  earned  many  millions  for 

^He  Copper  Queen  company  in  the  past,  doing  much  better  work  than  its 

appearance  promiaed. 

Next  southeast  of  the  Czar  is  the  Holbrook  shaft,  an  old  and  reliable 

Producer  carrying  very  rich  ores,  and  excessively  hot  in  the  lower  le\'els. 

i  cUiormous  new  ore  bodies  have  been  discovered  and  opened,  1903-1904,  in 

1  this  shaft,  which  is  now  the  principal  producer  of  the  mine.     The  sliaft  is 

I  ^  <^Py  with  a  100'  winze  from  the  bottom  level,  and  was  cut  down  in  1904 

I  'toin  4  compartments  to  6-compartment  size,  and  is  being  equipped  with  a 

I  i>^  sted  gallows-frame,  750-h.  p.  hoist  and  a  new  battery  of  boilers. 


N«3rt  soutbeaBt  is  the  Silver  Spmy,  commonly  kno^n  na  I  be  ^ptay.tt*  1|» 
Dewe^  of  tb©  miners  produciik^  sliafU.    Tlib  is  95iy  deep  and  \\a»  ihrn^^    1^ 
parimeriU^  two  carrjnng  S-deck  cagpss  for  ore  eara^  with  a  iiiAn-way  ami  p*l*    V^ 
in  tbe  third  compartnieiit.     Tli«  pump  station  ia  on  th<j  "tKy  level.  Tws    ■« 
stiafi  shuws  rich  *>reH  from  the  fourth  level  to  tlie  bottom,  the  upper  wtnlitip    If 
canyiog  mainly  cjialcocite,  which  clmuges  to  bomite  on  ihtj  fifth  le\el,  *^^"    Ip 
earhonates,  oxides  and  a  continuance  of  sulphide  ores  shown    on  Uke  9*^^*    ■r 
levol,  lK»th  oxidizrd  and  sulphide  ores  occurring  on  the  seventh,  and  *i'''    V 
mainly  sulpliide  ori^a  cm  the  eighth  leVeL     The  ore  l>odies  are  very  cxt«iii!>^,*    ■ 
and  persistent,  but  mckst  erratic  in  nature,  with  frequent  oecurreme  o(  }^^     ■ 
phyry  dykes.     A  considerable  body  of  native  Cijppcr  was  cut  on  tlit  'i^    ■ 
and  af^am  on  tlie  80O'  level,  thus  setting  at  defiance  some  deeply  chcrish*^*     1 
geological  theories  reganhng  ore    defxisition.     Tlie  i?pray  has  undergn^n****  J 
connection  with  the  Gardner  and  from  the  richnej*^  and  gn?at  extent  of  i*  M 
r»re  bodies  must  tiecome  a  very  liea\y  prtxiucer*     This  sliafl  is  not  far  Ito^ 
the  Irish  Mag  shaft  of  the  Cidunict  *S:  Arizona. 

The  Lnvvell  is  a  pnijierty  tKiught  in  1901,  and  the  shaft  is  southewst  of  l^ 
Irish  Mag  shaft  of  the  Calumet  &  AriKi»na,     The  depth  h  lJ2(r,  and  m6e^ 
ground  connection  has  been  seciiretl  ^vith  the  Gardner  shaft.     No  importaX* 
ore   bodii'B   have   been   opened   alujve   tlie  9<}U'  level,  but  very  large  lens^^ 
have  been  dev'elo[xHl  on  both  the  IJKX)'  and  IJDO'  le^eL%  ore  Iwing  liigt^^ 
gnidc  sulphides.      This  shaft  make.*  about  175,(X)0    gallons  of  water  diiiiy 
forked  by  a  Presrott  pump  from  a  station  on  the  l.tXH}'  level.    On  surfare 
exci'llent  plant  has  been  iiKstallcd,  and  3/MK)-tnn  ore  bins  built.     The  Low 
became  a  pro-ducer  in  19(M,  and  has  ship(^>ed  cnrltiads  of  ore  averaging  5.V 
copper,  the  avertigc  l>eing  much  lower,  of  course,  lujt  remarkably  high 

The  Gardner  shaft,  near  tbe  porphyry  contact,  is  an  old  and  shallow 
sKaft,  cut  down,  1!;H)3,  to  3-fom  part  meat  she,  hy  upraising.  The  shaft 
now  l,\(Hf  in  depth,  and  will  be  sunk  to  at  leJist  l,2tRK.  Immense  bodies 
l»igb-grade  sulphide  ore.s,  nmch  liki'  tbase  of  the  Lowell,  are  being  developed. 
The  GaRlaer  ha.^  a  ICK)'  steel  gallows-fmme,  is  installing  a  75t>b.  p,  hoist 
similar  to  that  at  the  Holbrt>L»k,  and  should  l>ecome  a  producer  reasonably 
early  in   l!K>5. 

Tbe  Siwramento  is  a  new  shaft,  started  lOfM,  and  was  nbout  400'  deep 
at  till*  close  of  the  year.     This  is  a  3-comf>art merit  shaft,  with  hoisting 
pariments  4'xtV2*  in  she,  and  a  5xS'  compartment  for  pump  rohimiis, 
pipes,  wires  and  ladderway.     The  locatitni  i«  on  Sacramento  Hill,  the  key- 
atone  of  the   Bifibee  copper  deposits,   and  underground  connection  will  U* 
made  with  tbe  Lowell  as  soon  aa  aufficif  nt  depth  is  gained* 

Tlie  White  Tail  Deer  shaft  is  some  distance  south  of  the  company *s 
mam  workings,  and  reached  by  road  oidy  by  a  detour  of  several  mile^  Thif 
was  opened,  circa  LS93,  hy  an  incline  shaft  of  ltX>',  ai^d  a  drift  was  sent  to  the 
nne  of  the  Broken  Promise  claim,  now  owned  by  the  Wolverine  ^  Arizona, 
the  drift  showing  good  ore,  the  pnxluct  being  hauled  to  the  smeJter  by  a 
imction  engine.  The  White  Tuil  iWr  was  leased,  1903,  to  Birdno  Brw'  * 
iVigps,  nud  the  h^«*ees  have  reopened  llie  old  incline  nnd  are  following  a  vein 
of  high-f;rude  ore,  while  the  property  also  shows  a  big  body  of  low-grade  oi 
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Jl  shipments  mode  by  the  leasees,  in  1004,  mngpd  12*>v  to  50%  in  copper 


^B.  The  Copper  Queen  has  32  boilers  at  the  mine  and  smeller^  fuel  being 
Vpridcipally  Texas  and  California  petroleum,  consuniptioii  amounting  ti» 
B  ibnui  13,000  gallons  daily.  Petroleum  has  proven  clie4ii>er  in  initial  ro.si 
H  iod  cleaner  and  eiisier  for  handling  than  foal,  in  addition  to  which  a  large 

■  ttviiig  is  efTectod  in  the  number  uf  ??ituker«  required.  The  prinripid  i>hafts 
H  have  cormet'tion,  by  spur  tracks,  with  the  El  Paso  tV  S<:>uthwcstorn  naihvay^ 

■  ak)  roiitfolle^l  by  Phelps,  Dodge  &  Co.,  and  alj  onr  is  shipped  in  slt>el  hup|>i:*r 

■  cwi  to  Douglas,  the  old  snieltcr  at  the  C/.ar  .shaft  hax  in^  been  dismiintleil 
B  1904.  Doubtless  the  two  monstrous  old  slag  dwni|js  at  Bisbee  \> ill  bi-^  l>rokcn 
B  Up&Dd  reemcltcd  in  time,  aa  they  carr>'  considenible  eopper  valuea  that  i;aii 
B  be  partially  extracted  at  a  profit  under  the  more  advanced  and  economical 
B   roctaUufgical  conditions  of  the  prcjw^nt  day. 

B  T)n>  Iloughis  Rcduetion  Works  are  2S  mile*s  frijm  the  mi  tic  Mid  within  a 
B  niileof  the  Mexiran  border,  TJas  miigiiififent  new  plant  was  designed  at*  the 
H  ttttml  smelter  for  the  mines  of  Phdps,  Dodge  ^  Co.,  in  Ariitona  and  Mexico, 
^fwHi  inrluding  the  Copper  Queen  at  Bi^^hce^  iJie  Iklroit  at  Morenci,  the 
V    t'nitetl  fllnbo  and  Old  Domitnon  at  Globe,  the  Mocle^unia  at  Nacosjiri,  tSnnora, 

■  ftud  Uk^  Sierra  de  Cobre  at  La  Canam^a,  Sonora,  Mexico,  As  these  six  i>njper- 
I  ^^^  pnxiuce  a  grpat  diveruity  of  copper  ore*,  including  Ihojse  of  practically 
1    every  gn^le  and  clmraeter  found  in  the  southwest  and  in  nortliern  Mexico,  it 

»iU  tjp  prissible  by  nicauB  of  this  ceutnd  reduction  plant  to  take  the  fullest 
**^^'»Hitiigc  of  the  varied  nature  of  the  ores  to  mix  the  furnace  charges.  Thin 
'^^^t  ftbo  treats  custom  ores  of  copper,  gold  and  silver,  and  the  coiitpany 
P'^^ia  to  etirich  it«  eopper  huliion  with  gold  and  silver,  mainly  from  Mexican 
**''^»  but  docs  not  intend  to  invade  the  Ir^d  market, 

Tlie  new  smeUing  plant  at  Ilouglas  iw  cntin-^ly  of  steel,  the  principal 

"Wilciirigs  having  the  frjlUiwing  dimensions:  furnace  building,  liiOx^^fKi';  jxiwer 

^^^^,  110-250';  machine  .shr»p,  80x204';  Imiler  house,   15x208';  Imiler  shop, 

^*5cl20',  and  foundry,  eOxSO'.     The  smelter  has  5  furnaces,  e.ach    l2x2tW 

^^h  capaeity  of  about  400  tons  daily,  giving  the  i>lant  a  nominal  daily 

^P^fity  of  2,000  tons,  in  addition  to  which  tliree  42x120"  funiacet^  from  the 

^  imelter  at  Bisbee  are  Iteing  in.s(alled  in  the  western  end  of  the  new  plant* 

w^h  furnace  has  a  separate  settler  and  separate  Connersvillc  blower  for 

^^W.     A  standard  gauge  railroad  with  dumi>-ears  cares  for  the  «lag.     The 

^Uit-chamber  is  of  brick.     Molten  matte  is  taken  from  funiaces  to  con- 

^rteiB  by  tw^o  GO-ton  electric   traveling  cranes,  each   having  two   15-ton 

auxiliary  hoists.     There  are  Umr  stands  of  converters*,  with  rnonHtrcjus  shells 

of  the  0>pper  Queen  horizontal  barrel  type,  each  ftS'xll'6*,     Bliust  for  the 

'^overt^f*  is  furnished  by  4  air  compressors,  one  for  each  stand,  these  being 

rros»-<*om pound,  duplex  condensing  Nordherg  eorapreasors  with  30*  cylinders 

md  42*  stroke.     The  converter  department   is  supplird  with  a  .silica  mill 

nd  briquetting  plant,  and  at  the  t'lnsv.  of  1004  a  72'  ste(4  addilioji  wa.s  being 

hiilL  and  present  equipment  and  capaeity  will  Irt^  doubled. 

Tlir  tKiilef  hou.se  has  six  500-h.   p.  Stirling  water-lube  boilern,  and  a 
en  fuel  economizer,  witli  a  brirk  .stack  177'  high  and  13'  m  diameter,  »Hr- 
HKMinted  by  4  lightning  rods.     The  boilers  are  arranged  to  burn  cither  coal 
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nr  petroleum,  but  the  latter  is  used  aimost  exclusively.     The  power  pla^ 
is  supplied  with  13  engines  of  variouis  Bizes,  l3*pcs  and  uses,  having  ana«|^ 
gute  of  4,(KK1  h.  p.     The  elec-trir  phmt  has  four  2.50-volt  40n^ktt\  diJt^"^* 
rurrpiit  elct^tric  j^enerators,  supplying  power  for  (he  traveling  cmnes,  niotoff* 
slag-locomotives  and  electric  lighting.     Tlie  machine  5:hop  is  fully  equipp*™ 
with  mociern  tools  imd  the  boiler  shop  is  designed  to  tuni  out  work  of  tb*  | 
heaviest  nature,  and,  if  ticcesjyiry,  cnn  repair  locomotives.     The  smiilhy  i^J  j 
connection  with  the  boiler  Bhop  is  also  Mipphrd  with  the  Ijest  in  eqiiipmenl. 

Adjoining  the  fumace  building  is  a  steel  trt?j^tle  48'  in  height  and  1,343*^ 
hrng,  divided  into  sections  with  bins  for  coke,  fluxes  and  silica.     Near  thii 
trestle  are  three  ore  pit^,  each  12'  deep,  38'  wide  and  765'  long,  lined  vni% 
white  tufu  from  a  iicaHiy  t(uaiT>%  with  milroad  tracks  alongside,  and  liavinl 
lO.fXK)  i4ms  cafwicity  each.     Ore  is  dtnnjx'd  into  these  pits  from  Irains  Jin<^ 
ri'tnaved   a^i  needcni   by  a  steam  shovel.     Much  delay   was  experienci^  ill 
constructing  the  new  works  through  delay  in  delivering  material,  and  the 
furnaces  wert?  not   lilown   in  until    1901.     Everything  alM>ut   the  plant  i^ 
working  sjitisfactorily,  except  the  mc<'hanicai  mixing  beds»  which  still  pivi 
some  I  rouble,  owing  to  defects  in  the  dinnping  device,  but  thin  is  a  con 
pnratively  small  matter,  and  ii\iO  be  remedied  soon.     The  new  plant  v,^*- 
designed  upon  a  scale  deemed  sufficient  to  provide  fully  for  all  poa^l>^* 
growth  for  at  lt*ast  10  yeiir^  to  come,  but  the  growth  of  tlic  mines  wasau*'^^ 
1  hat  the  new  works  were  crowded  with  ore  from  the  fir^t  day.     It  wa5  plann^*^ 
to  operate  but  4  of  the  5  furnaces, -holding  one  in  reserve  for  repairs,  i*tt*    ♦ 
but  it  has  been  fournl  necessjiry  to  keep  all  3  in  continuous  blast.     The  ad^*'l 
tion  of  tlfcc  3  fnrnacf^  from  the  old   Hjsl>ee  plant  will  give  some  relief,  i**^ 
the  tremendous  growth  of  the  PhelpK-r>tKlge  projiertian,  notably  the  Ijne^^ 
and  their  even  greater  possibilil iei^  for  tlie  future,  render  it  pn:»bable  t^^* 
even  this  great  plant,  now  the  second  lai^est  ropper  smelter  in  the  Uni^     ^ 
States,  will  prove  inadequate,  and  will  require  further  additions  in  the  n^ 
future. 

The  El  Paso  A:  Southwestern  railroad,  ownetl  by  Phelps,  Dodge  ^  C*^' 
whicli  serves  the  Copper  Queen  mine  and  smelter,  has  some  300  mile*  ^^^ 
main  line,  with  considerable  trackage  in  spurs  atid  sidings,  and  while  designr^**"^ 
solely  as  an  outlet  for  the  Pl»elps-Dodge  mine*!,  han  developed  a  previousl  -^ 
inaccessible  district,  rich  in  natund  resources,  and  its  business  has  invr^iise^^ 
in  a  manner  astonishing  to  even  the  most  optimistic.  One  result  of  th^^ 
construction  of  this  line  is  the  building  of  the  new  town  of  I>c»ngla.s,  rmmet-'^ 
in  dese rv-ed  honor  of  Prof.  James  Douglas,  a  bustling  young  metropolis 
some  7,000  souls,  apparently  destined  to  become  a  strong  competitor 
El  Pa.«io  as  a  smelling  point  for  the  ores  of  Arizona,  New  Mexieo, 
and  Chihuahua. 

Among  the  miscellaneous  enterprises  of  the  Copper  Queen  are  a  sawmiT] 
in  the  Chiricahua  mountains  and  an  enormous  department  store,  carn»'iug  a 
stfwk  and  doin^  a  business  that  would  do  credit  to  any  city  of  ten  times^ 
the  jwipulation  of  Hisbee.  Tlierc  is.  however^  no  compulsion  of  employes^ 
who  nre  at  perfec!  liberty  (n  buy  their  grwids  at  any  of  the  numermis  ind^jH 
l>endeni  mercantile  establish  mentis.  The  company  maintains  a  large  an^B 
well  equipped  hospitab  ^  fi"^  four-story  hotel,  large  library  and  reading 
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ffif  rootti,  and  a  very  handsome  three-story  gymnasium,  supplied  with  baths, 
^  f  bowling  alleys  and  a  large  auditorium  in  which  scientific  and  popular  lectures 
we  given  frequently. 

The  relations  of  the  Copper  Queen  with  its  workmen  are  -notably  cordial, 
Aod  a  credit  to  both  employer  and  employe.  Wages  of  undei^ground  work- 
loeQ  are  $3.50  per  day  for  8-hour  shifts,  and  these  wages  and  hours  were 
established  many  years  before  theiirst  miner's  union  wrs  heard  of  in  the 
southwest.  Strikes  or  serious  dissensions  of  any  sort  between  capital  and 
l^r  are  almost  unknown  in  the  Bisbee  district. 

Phxiuction  in  1904  was  58,605,000  lbs.  refined  copper,  and  this  should 
be  increased  in  1905.  The  Queen  should  become  a  sharp  competitor  of  the 
other  five  great  mines  of  the  world  fof  first  rank  as  a  producer,  within  the  next 
^bree  years,  having  almost  unlimited  ore  reser\'es. 

In  its  public  spirit  and  practical  philanthropy,  the  Copper  Queen  bears 

coQsiderable  resemblance  to  the  Calumet  &  Hecla.     The  exceptionally  broad 

^  tolerant  spirit  of  its  management  is  shown,  not  only  in  the  treatment 

*<^rded  its  employes,  but  also  in  its  cordial  relations  with  the  new  mines  in 

^J«bee,  which  it  has  aided  in  many  ways,  notably  by  giving  low  fre^ht  rates, 

'^thout  which  the  new  mines  would  liave  been  throttled  in  their  early  youth. 

-'^  public  spirit  of  the  company  is  shown  by  liberal  donations  to  all  local 

^'^terpriaes,  and  the  fostering  of  everything  calculated  to  promote  the  mental, 

''^'Ul  and  material  welfare  of  the  town  of  10,000  people  that  has  been  built 

'^P  about  its  mines.    As  a  mine,  a  profit-earner,  or  a  business  enterprise  con- 

"^^cted  along  the  broadest  and  soundest  of  lines,  the  Copper  Queen  Consoli- 

^^ted  Mining  Company  scart^ely  could  be  improved  upon  in  any  direction. 

^^^PER  QUEEN  MINING  CO.  OF  ALASKA.  ALASKA. 

-,^^     Neither  office  nor  lands  located 

^^^ER  QUEEN  CLAIMS.  ARIZONA. 

Mine  office:  Stoddard,  Yavapai  Co.,  Ariz      Have  ore  carrying  copper 
^^^^  gold  values,  opened  by  tunnel 

^^1>PER  QUEEN  GROUP.  ARIZONA. 

Mine  office:  Riverside,  Pinal  Co.,  Ariz.     A  group  of  rather  promising 
-^J^ms,  near  the  Ray.     Idle. 

^^PPER  QUEEN,  LTD.  BRITISH  COLUMBIA. 

Offices;  17,  Basinghall  St.,  London,  E.  C,  Eng.    A.  G  Smith,  chairman; 
"•^^  G.  Walter,  secretary.     Capital,  nominal,  £10,000;  issued  £1,403.     Aban- 
doned its  original  property,  the  Copper  Queen  Group,  at  Nelson,  B.  C,  and 
^<^ vested  resources  in  1,200  shares  of  the  Bosum  Mines,  Ltd. 
^PPER  QUEEN  MINE.  BRITISH  COLUMBIA. 

This  property,  on  Texada  Island,  B.  C,  is  owned  and  operated  by  the 
Tacoma  Steel  Co. 

COPPER  QUEEN  MINE.  CALIFORNIA. 

B.  F.  Rogers,  superintendent  at  last  accounts.     Is  in  the  Pit  River  district 
of  Shasta  county,  California,  and  is  opened  by  a  350'  tunnel. 
COPPER  QUEEN  GROUP  MINING  CO.  COLORADO. 

Office^not  found.  Capitalization  $1,000,000,  shares  $1  par.  Lands,  7 
clairoa,  in  the  Elk  Mountain  district  of  Gunnison  county,  Colorado.  Locally 
regarded  as  promising,  but  idle  at  last  accounts. 
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<l«et;  MmH  Bu  Mwir,  Ifirii.    OiieHiaBd  IMS;,  nmAer  lawm  ctf  ObUthiv 

rirr/wri,  iAn«riJ  nuMUMper,     laodiv  •O^*  mcrta,  io  Morin  Tup^  Al^ama,  OhUukh 
2f^  iuiW  fKirtb  rjf  Ume^  BUIion«  qd  the  C.  F.  R^  shoving  a  45"  fissure 
lfiM'4«»lii«  ^  tnilm^  rjinytnic  nuynljr  m^tiiutn-frnkde  clial<x>pyrite,  iiii>re  or 
miritvrttnn,  witli  cKi'UMioriAl  [>f»ruiUf  ftfwl  nicbconite,  giring  assa^-s  of  5^ 
'^'t%  rnitimr.     ImuiU  fin?  himvily  liiiiU'n-d  and  well  watered.     No.  1  gliafi,' 
Mi'Hrly  v*'rll<7il,  U  liW  tlf^p;  No.  :*,  i«  u  «lmll(jw  2-compflTtmeiit  shaft.  2,IKK/ 
Mifrlii  tif  No,  I,  tnjil  ihi*ri«  iin^  2  turiiuOw,  ir»iigcst  195'.     Pmperty  sold  uuder 
ni'^rlgMKi^  MMH,  in  Joiw^ph  Ut*nim(iu^  Lonni»  Caesar  and  others,  of  Calumet^ 
Mil  h       Kllttrlw  fti'iitK  ^niwl'^  *<»  raiw'  finnln  to  redeem  the  propt^rty, 
CcKM'liH  QUICKN  CLAIMS,  SOUTH  DAK:OTA. 

A  |iriMi(M««-t  nrnr  i'nn\rr  Vvnk,  S.  IJ,,  with  an  iSO'  shaft  slmwing  fair  grade 
orit. 
OOl^fltR  QURKN  CONSOLIDATED  MmiNG  &  MILLING  CO* 

(Hhin:  fklM*  Vunhuih  hlil«,,  Suit  Lake  City,  Utah,  No  returns  secured 
U(  nw«|tMhni^  io  lepiair*!  n^nutvHl*«,  and  loeatkm  of  property,  if  &iiy.  not  leanitfd 
COin^KR  gUUKN  MIWIKO  CO. 

mlii^ivi  A4l^  1'1ie  UiHilcm\  S)Hkli»no  Wiixh.     No  irtums  se<^iif«!d  in  ro^| 
i  ^  »  n»pwii«H,l  rtHiut'fiU  for  infurnialUm,  imd  locution  of  property,  if  anyf^ 
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Bood,  vice-president;  Betij.  T*  Lloyd,  serret4ir>^  aiid  tn?asurer  Company 
^  no  bonded  or  other  bidebtedness.  Liuitts^  17  clajins,  area  34U  acres, 
b'i'^g  between  the  Uld  Hickory'  and  U.  IC  mines  of  the  Majestic  conipany,  and 
carrying  about  2  inile«  of  outcrop  :ik>ii|i?  the  t^lrike  of  the  \ein,  which  appar- 
ently is  about  11  JO'  wide,  and  haa  been  developed,  at  ihtervidx,  for  a  di^*l;lIlre 
ofal>out  I  mile.  Assiiys  have  ranged  from  7%  to  43*/(^,  copixT,  7  to  lU  o/. 
iilv'er  And  $2.25  to  $8  p>ld  per  toji.  It  Ls  estimated  that  the  entire  vein  ^\ill 
4%  U>  7%  lopjxT,  wilh  friir  f^nld  and  silver  valuer.  Idle,  but  for 
Hal  aasesument  work,  and  lac  kw  fuiid.s  for  deveJ<jpment.  Pro|xjrty  re- 
led  as   vjiluahle,   if  j^rojMrly  fiiLinertl  ami  uiaiiagiid 

RANCH  GOLD  MINIJfG  &  MILLmO  CO. 
Office:  1711  Trenumt  St,,  l>c»3Vcr,  Culo.     VVm.  Itoi^ern,  genend  manager, 
Oipitalizatioii  $1,<KKI,(MM>,  shurcti  $1  ixir.     Umil%  170  acre^,  patented.     Shaft, 
21H%  witli  3rH>'  of  drifting, 

COPPER  RAIfGE  CO.  MICfilGAW. 

Ofiire:  27  State  St.,  Bostim,  Mass.  Mine  olhre:  Painesdalf^  Ihtu^litrm 
Go.,  Mich,  Wm,  A.  Paine,  ]>n'^i(l(  nt  ;  IVi^tJerick  Stanwiwd,  ticcn?Lar)'  and 
^''Baaurer;  Lucius  L>  Hubbard,  i^t'nund  itiaiuigur.  All  of  the  stork  iivsuc,  eJtcept 
lounders*  shares,  is  owned  by  the  Cop^RT  Range  Consolidated  Co,,  which  sec, 
f'^«"    further  details. 

COPPER  RANGE  CONSOLIDATED  CO.  MICHIGAN. 

Office:  27  State  St.,  Bof^ton^  Mass.     Loral  olhre:  Hiui|;;hinn^  Houghton 

^-»    Mich.     Orgaidzed  November,    1901,   undiT  hiws  of   Xl'W  Jersey,    wilh 

**l>italixation  t2S,ri4K>,UfM),  increased  in  HKi:i  ti*  Sa<S,.5<K),f)l)0^  in  :i.S5,UtJ0  shares, 

P^^   value  $100.     Has  about  1,500  .sliarebnUh^rs.     Win.  A.  Paine,  president; 

''•■^^^cric  Stanwood,  secretary  and  t,reiuHurt^r;Caincrtjn  Currie,  U.  T.  McKeever, 

''^^leric  Stanwood,  W.  A.  Paine,  John  Stanton,  Sanniri  L.  Smith,  J,  Henry 

'^JHiks,  Chas.  H.  Paijje  and  Kenneth  MtLjiren,  directors;  John  M.  Wagner, 

P**^*^haging  agent.     The  Copper  Itange  CVmsolidattHi  Co.  is  a  securities  hold- 

^^^  corponition,  contrc»lling  stock  intereist-s  in  smaJry  Hubsidiary  corpomtionB. 
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Oontmb  practically  the  entire  Ktm  k  issnen  of  the  Btdtic  Mining  Co,,  Copper 


^^lige  Co,  and  Coppt^r  Hange  H.  \i.  Co.,  and  al>out  99%  of  the  stock  issue  of 

*^^  Trirnountain  Mining  Co.,  with  one-half  the  stock  of  the  Champion  C<»pp<^r 

^^.  and  a  large  share  interest  in   tlie  Michigan  Smelting  Co.     The  Ballii-, 

*frimountain  and  Champion  miners,  and  the  Michigan  Smelting  Co,  are  de* 

'^'^Hbcd  elsewhere,  under  their  resjx^ctive  titles. 

The  company^s  balance  sheet  of  Jan.  1,  190^1,  showed  hnlding«of  99,G74 
iWbb  of  the  Copper  Ilange  Co.,  99,659  ftliares  of  tlie  Baltic  Mining  Co., 
99^2  shares  of  Trimountain  Mining  Co.,  and  829  shares  of  unissued  stock 
of  the  Copper  liaoge  Con^iiilidatcd  Co.,  latter  being  held  ."iubject  to  exchange 
for  the  3-11  sharers  of  Baltic  and  -ItuS  shares  of  Trimountain  not  already  owned 
hy  the  C'CJpfier  Range  ConsrtJidated  Co.  The  balance  sheet  also  showed  an 
I  iieni  of  $70«,5<iLOG  duo  from  TrinKiuntain  njajority  shan?holdcrs,  this  l>eing 
|o  cover  the  floating  debt  of  the  Tiimountain,  a^ssumed  hy  the  Copper  Range 
rhen  the  Trimountain  was  absorlied  in  1903.  The  Copper  liaiige  Cons^il- 
uled  Gj,  also  owns  $1^281,800  of  the  capital  stcxk  of  the  Copper  Range 
ftd  Co, 
Tlie  holdings  of  the  C^^pper  Range  Co,,  include  9,360  acres  of  land  on 
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J  htMi,  flDOtb  «l  tke  By  tie,  Ireoi  wldcii  tnct  one^ialf  of  tbe  Ud^ 
die  Oaofioii  mmm  ««re  set  off,  the  other  half  being  mjp{)li^ 
h]r  m.  MBTj^ft  Jfinecy  LamI  Col,  the  lioek  of  the  Champion  Copper  Co,  \mP$ 
diiifai  tqmSif  between  the  pwenl  cotpontions.  Hie  Clipper  Range  Und^ 
'  mm^mm  m  compact  tr»ct  to  Tc»wii  M  Norths  lUoge  34  West  and  Town  $^ 
Umth,  Raii0»  35  Weil,  eomething  mote  than  5,000  acres  being  lor^atcd  on  li»^ 
miocyml  bdl.  Ihe  rampaitjr  also  hoicfa  aa  opiUm  on  2,000  aem»  of  tnineim' 
land  inmed  by  fH*  Mmry's  Canal  Miactal  Laiid  Co.,  in  the  imuiediatc  twtgb^'^H 
Iwriiood  d  iU  own  bokfing?.  IfbceUaneous  iaixis  include  441  arj^  wiU*^^ 
neatij  4  mUee  frofitage  on  Lake  Huperior,  near  tfie  mouth  of  the  Gmveraet^ 
river,  3  milea  aouthwest  ol  tbe  Cliampion  mill  at  Fntda,  sufficient  to  give 
dim  to  three  or  f<mr  new  stamp  niilk. 

Tbe  Copper  Han|^  Ilailroad  Co.,  oni^nized  1899,  under  lai«-$  of  5ltchifiui, 
haa  an  uutborized  capital  of  $5,000 /J(X),  slmres  $100  piir;  issued,  $3,886,900^ 
of  whir  h  tlie  Copper  liange  Co,,  holdis  $2,605,100,  and  the  Copper  Range 
(Uiumdidaieii  Ok  holds  $1,281,800.     The  Clipper  Range  l^ilmad  Co.    hai 
«ri  nulhorizcd  hond  it^ue  of  $2n,0fX)  per  mile  of  completed   main  line  and 
$15,000  pcT  mile  of  completed  branch  lines  and  side  tracks,  and  had  $2,025J 
of  (lr?*t-n»firfpi|?c  5%  bondw  outstamiiag  on  Jan,   1,   1904.     Officers  of 
Cop|M*r  Itiingt?  liiiilroad  Co.  are  Wm»  A.  Paine,  president;  Jas,  H.  Seager, 
vico-pn-flideni  J  Frederic  Stan  wood,  eecret.ary  and  treasurer;  R.  Townsendj 
McKccvrr,  iwiMiHlaiit   secretary,   trea^snrer  and    general   manager;   precedisf 
olHccru^  John  H.  Uice,  Fmnk  MrM.  Stanton,  Rufus  R.  Goodell,  Samuel  L. 
Smitli  nncl  (*umrnin  Ciirric,  dirtn-tors. 

Tor  (Ire  li  months*  ending  l>c*".  Jil,  11KI3,  the  net  earnings  of  the  railroad 
compfiny  wvTt^  t27l>,SlU,()5,  of  which  1208,705.86  was  fnini  freight,  $55^640.52 
fi-oni  |»nMMcnncr  tnilTic  and  Sl5.403.ti7  from  mi&i'ellancous  ssourres.  Total 
njK'rtitinfC  cx[M"n!srH  were  $159,945.57  and  taxes  and  interest  $42^958.41, 
hmvinKu  net  mirphiH  of  $7t.i,905.tJ7  for  the  <i  monthis,  or  at  the  rate  of  a  tri^ 
better  Ihaii  4%  yearly  on  tlie  out^staiiding  capital  stork. 

Tim  Copjirr  Hanp?  ntilnMid  runs  50  miles  from  Calumet  to  Mass  CiV 
Onloufifjon  county,  Michigan.     Prt^ducing  mines  on  the  line  between  Ho' 
ton  Hiid   Miiwt  City  arc  tlie  Atlantic.   Baltic*  Trimountain,  Champion 
Advt^nt\in%  in  ntlditit>n  to  which  the  Winona  mine  is  developing  and  tl 
art«  a   nun)Wr  of  c<itnpnnie^  operating  proepect^     Connections  are   made 
with  the  \X  S,  S,  <l:  A,  and  I  he  Mineral  Range  railniads  at  H€Hightpn,  and 
vrith  the  IHiuagin  Mihvauktv  A  St.  FViul  laihi-ay  at  Ub9&  City.     The  l^ulk 
k4  Uw  milroadV  tni.Hint>ssjE  15  nwk  tntnspoitatioii  bet^Ten  the  mines  and  tutlls 
WkfHtnt  by  the  hm\  but  the  timlMrr  aiid  fuel  tiaihe  b  heAi-^^  and  steadily  in- 
ei^Mmli^t,  lArh&k'  i^aiQ^^iigv'r  tnifHr  and  geneni]  fiv^gihl  business  ha%ie  ahown 
al«mii\'  amt  Kuq^sat^y  b«ti\7*  i^rviinh.    The  c&trirt  ttrnvetsod  by  Ihia  fmI- 
n^iHt«  wMilei^HHpit  ^if  mhirli  n^o  ttMdls  |maiblr  by  the  eoaatinHmi  of  the  line^ 
^ an  |w»etkal^v  a  mlkhfuaw hi  WW^ lait  m/m has m pyiialaMi qf  mjOOOtoA 
ainl  |%f\«hiM  ii|twmnht  vi  ^ft^VOtkJMHi  i«.  of  eofifKe  in  IffM.    The  nihi»d 
ih^vh%ia  a  Whit  iMf««««  m  a  miArMd  hndlpp  mi»«ag  hvuiie  tjihe  mmI  iMia  xwAu- 
nhb  Mwl  f«a(4f««ll\1^  ««»tt  fwmAt^  nm  IVet^MSe  Uhe;  »  th^  iiiiijn  put  of 
lh%M9%HMv  fmtnly  i«^|«^^v«iit  miih  hu^  and  %iH><ai  mmd^mmUm  aad  coal 
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™w  bulldini;,  Tlie  coal  wliarf  is  Muppliod  wilh  llie  uinsit  irimkrn  hoists 
aini  devire^  for  the  eeouomk'al  auti  expedilmus  handhiig  of  IjitiiininoUK  cuaK 
71»  roadbed  of  this  line,  which  was  vcr>'  rouj^h  originally;  \ivk»  heeo  iniproved 
year  ty  year,  until  it  now  cinnparcH  favtimbly  with  niaiiy  of  the  leading 
'w*!^  liDet).  Locomotives  and  rolliog  stock  have  l*ccn  aiJdcHt,  and  I  he  raiU 
'^**<i  baa  enjoyed  a  st<*ady  and  syniinetrind  growth,  Tlie  dislrii'l  tributary, 
t^*  iliig  line  Is  rich,  not  only  in  cup|>er,  but  also  in  aniblc  ami  and  standing' 
tiniF^^i-^  niftitdy  henilm-k  and  hanivvootls»  while  a  number  of  ini{X}rtant  towiis 
^^    jero^'tJig  up  about  the  leading  mijies. 

Through  its  subsidiary'  mining  corp4> rations  the  Coppi^r  Range  Couftol- 
idat^  Co,  15  now  the  second  largest  producer  o\  cnppor  in  llie  Lake  Supericir 
*^^*^rict,  and  in  1^04  uiadc  frtmi  the  ItaUir  and  Trirnounrain  niijies  and  ita 
h^tf  ownership  of  the  Chatupion  none,  nearly  ri<l,OtM),<HK)  lbs,  of  copper, 
pr^Hlm^  at  a  cost  of  less  than  S)c  per  poinid.  Net  earnings  for  the  year, 
^"^'^f  deducting  hea^y  construction  exjM^iiM^s,  were  npwanls  of  f  I,(WK),(J<MJ, 
^Hile  the  capitalization  of  the  C^jppK^r  Uange  Consolidareil  0>.  is  large, 
tU^  holdings  are  very^  extensive  and  the  \'ahie  of  its  mining  inlenjsts  is  second 
***^^y  to  the  Calumet  *fe  Hccla  in  the  Lake  Superior  field.  Tbe  cumpany  Ims 
utUDcnsely  valuable  properties,  which  xvill  require  s*3nie  years  to  reach  tlieir 
***W  growth,  and  justice  to  these  pro{K»rtie«  and  the  future  int*?resta  of  tlie 
^^rehoJders  liave  required  and  will  retjuire  lieavy  outlays  hjr  jjennanent 

^*tlp^ovcrnent^.  While  the  management  has  Ijeen  criticised  in  certain  quarters 
for  not  det'laring  dividends,  the  wisdom  of  ftillowing  exactly  the  plan  adhen^l 
%h  not  open  to  question*  Tlie  dividends  will  e<jme  a  little  later  and  will 
>«ittU  the  larger  and  steadier  iMnause  not  declared  out  of  nioiu?A  (hat  belter 
could  lie  iL*Je*J  *in  the  proj>erty^ 

COPPER  RAiVGE  &  ARIZONA  UNING  CO.  ARIZONA. 

Office:  Old  South  Bldg.,  BoHton,  Miiss,     Mine  office,  Tucson,  l*ima  Co., 

IArw.  Employs  15  to  20  men.  Organized  under  laws  of  Ari/xma,  witli  cap- 
italiiation  $1,(M)0,0|K)^  shares  $2  f>ar.  Francis  M.  Hartinan,  manager.  I^inds, 
15  elaiitk»^  area  litMl  aerei,  aLsti  20  acres  carrying  water-rights.  Veins  are 
rontacts  between  lime  and  quart/.ite.  one  aveniging  10'  width  being  traceable 
one  xniJe,  earr>'ing  sulphide  ore  giving  average  assays  of  S}%  ciipfR-r  and 
S2.50  gold  per  ton.  Has  about  SjOtK/  of  underground  openings,  estimated 
to  »bow  5<),tM)tJ  tons  of  ore. 
_  COPPER  RIVER  BilNIIfG  CO.  ALASKA. 

Offiee:     1S47-25    Broad    SL,    New    York.     Capitalization    S50,(KKI.(MHI. 
',JL  Bradahaw,  pre,sident:  F.  C.  Helm,  seeretar>'  and  treasurer;  F.  M»  Umd- 
F.  C.  Helm,  Hon.  W.  F,  Bay  Stewart,  Hon.  HoL>t.  Gwyruie,  Jr.  and 
Q.  Deruiy,  directors.     Land^,   LH8  claine*,  area  2^1160  a<*re8,  and  also 
ys  claim,  apparently  without  the  slightest  ground,  lo  12  other  cliiima,  area 
240  aei^s,  carrying  the  *' Bonanza  "  mine,  which  shows  bornite  and  ehalcocile, 
with  native  copper  occurring  in  sizes  from  flecks  up  to  masses  of  several  tons 
etght.     Lands,  if  any,  are  located  alxmt  l8o  miles  Inland,  by  trail,  frrjm 
aJdeXp  Alaaka,  and  are  claimed  to  have  *' plenty  of  wood  and  water,  witli 
CQcJ  in  the  vicinitVr"  the  timl>er  being  a  sparse  grf»wth  of  spruce  ajwl  cottoi^- 

IlmcMl,   and  the  c<ial  lignite*     Propt»rties  claimed  Ijy  this  company  include 
Uk  Bonimxa.  NirholaJ,  Kinueeot  and  Jumbo  group».     The  Bonanza  group, 


na 


THE  COPPER  HANUbOOK 


claimed  by  and  in  actuftl  posswspion  of  th©  Alxmkft  Copper  <fe  Coal  Co., 
claimed  by  the  Chittiia  Kxplorution  Q>.,b  the  principal  prospect, this  givii 
exceptioixal  sluiwin^  of  copper  ore.  The  Kiimecot  f^roup  has  31  claii 
niiliis  fmrn  the  lieud  water  of  the  Kinrjecot  river  in  the  Kiiinerot  mount^ii 
The  Niehoiiii  group,?  clainia,?  miles  from  the  Kiiineeot.is  said  to  kIiow  afissi) 
vein.  Compjiiiy  and  its  alleged  prfiperly  are  fully  described  in  Vol  X\ 
Company  is  regardtni  as  a  fltock-jobbini^  scheme  of  the  most  brazen  aort-^  fto 
its  proniotem  rousidenxl  as  a  iimrc  than  doubtful  lot, 
COPPER  ROCK  GOLD  MINIHG  A  COLORADO  ^  WYOl 

MILLING  CO. 

Offite:  S(J2  Wainwright  Bliip.,  St.  I>ouis,  Mo.  Mine  offxccs:  Sua 
ii<!yldrr  tV».,  CoK>.,  antl  Kncarnprnent,  Carbon  Co.,  Wyo,  CapitAliiati 
$1,5(K»,(M>I>,  f^liart*-*^  SI  par.  H.  Lee  S<»rvos8,  president;  Dan.  G.  KirshUum 
secretary  and  manager;  Emorj^'  Young,  superintendent.  The  CtJorado 
pniperiy,  6*3  acres,  in  the  Sugar  Loaf  district,  near  Sunset^  has  a  3CMy  shaft 
showing  ores  carrying  good  assay  \'alues  in  copper,  gold  and  silver. 
Wyoming  projierty,  ll?0  acres,  known  as  the  Cr>pper  Link  group,  has  a  3 
shaft,  showing  a  little  leached  ore,  with  an  8x10*  hoist,  and  a  sawmili 
oming  claims  considered  promising. 
COPPER  ROCK  &  GOLD  QUARTZ  MIMNG  CO. 

Mine   ulllce:   Bisbce,   Cochiiw*  Co.,   Anz.     S.   J.   Miller,   Buperintetideflt. 
Lamb,  .«iUMdry  claims  on  the  ptirphyry  side  of  Tombstone  Canyon,  in  Biabft, 
on  wlticHi  only  annual  asaeasincnt  work  has  l>een  done  lieretofore,   QAmptJUf 
said  to  plan  regular  ilcvploprnnnt  work  for  1905, 
COPPER  SELECTION  SYNDICATE,  LTD.  AUSTRAUi 

Ollices:     257,   \Viiiclie.ster   Housm?,  London,  E,  C,  Eng.     H.  J.  Diwn. 
Wicrctary*    Capitnl,  nomimd,   CLj.flfWl     Hf>lds  sundry    options  on 
of     the  Great  C^ibar  Copper  Mining  Syndicate,  Ltd. 
COPPER  STAR  MINING  CO,  COLOlUDft| 

Office:    m  State  St.,   Boston,  Mass.     Mine  office:  Salida,  CJi&ffceOitJ 
Colo.     Capitalization  $5t)il,(K>n,  shart^s  $1  par.     Eugene  B.  Estes, 
Edwiji  Wallace,  secretary  and  genend  manager.     Lands,  about  180  i 
Company  kjegan  paying  dt\'ideiMl.^  of  2  centa  per  share  while  selling « 
SI  per  share,  a!:id  came  to  grief,  like  all  otlier  mining  companies  that  aiv  I 
before   they  are    ripe. 
COPPER  STATE  MINING  CO. 

Letter  rrlunied  unclaimed  from  fr»rmer  office,  Encampment,  Wy^J 
COPPER  STATE  h  RED  METAL  CLAIMS.  MO 

Sundiy  claims  at  Stone,  CIranitc  Co.,  Montana,  said  to  show  ore  I 
17%    copper. 
COPPERTOWN  MINING  &  SMELTING  CO. 

OtHce:  2U  Examiner  Bldg.,  San  Fmncbco,  Cal,     Mine  office: 
Mariposa  C-o,,  Cid.    Capitalization  $250,000,  shares  SI  par.    C. 
president ;  T.  J.  Kerrigan,  superintendent.  -  Is  developing  La  Yictoml 
which  has  3  shafts,  each  of  about  2tMy,  also  a  400'  tunnel.     Empbfsl 
20  men.     Vein  matter,  300'  to  600'  wide,  is  of  schistoae  diabaie,  M 
gmno-diorit^j  walb,  showing  malachite,  azurite,  cuprite,  homite  i 
rite.     Vein  baa  a  heavy  goesan  capping.     All  ores,  meluding  the  | 
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more  or  leas  auriferous.  Was  once  n  corisidemble  prfwiiirer,  rniployinj;  300 
i^n.  cinra  1865.  Also  ow7i5  the  Hopt^  mine,  near  Sonora,  Tuoluimje  Co.,  Cal., 
a  Kf>l<i  niine  with  new  10-«tHiiip  mill, 

COPPER  VEIL  ummo  CO.  wAsanrGTOir. 

Letter  returned  unclaimecl  from  former  mine  office,  Index,  8nohomifch 
*^*p  Wnfih.     Lands,  said  to  be  52  claims,  with  6  lunnda,  longeat  25(K^  in 
vieiiuiy  of  Index. 
COPPER  VENTURE  SYIIDICATE,  LTD. 

4Jffkfi:  10,  St,  Helen's  riiui^  lAnidun,  E.  C,  Eng.  Cannot  be  learned 
that    company   owns   any   tttpixT   property. 

COPPER  WORLD  MINING  CO.  CALIFORNIA. 

Office:  Wilcox  BlcM-k^  Los  Angeles,  CaL  Geo*  H.  Sisson,  president, 
^*fto*  D.  Copeland,  secretur)^;  E.  M.  Clark,  superintendent.  Lands^,  sundry 
^-l^itni  in  the  Clark  mining  district^  37  iiiilea  northwest  of  Maiivel,  San  Ber» 
****tiino  Co,,  Cal-,  witli  ahout  3,0fM)'  of  shafts  and  tunnels,  showing  consider- 
•**fc  leiifies  of  oxide  ores  t»etween  porphyr)^  and  hmestone,  thtJiic  being  claimed 
*^  n^verage  12%  to  15%,  copper.  Htm  a  50-ton  water-jacket  hlasl  furnace 
*^  liAiley  WclU,  5  miles  from  mine.  Company  in  bad  sJmpe  financially,  with 
'^'''^►Hpefta  of  bankruptcy,  fit  laat  aecount«» 
^^I*PER  WORLD  MINING  CO.  NORTH  CAROLINA. 

Merged,   11M33,  in  Carolina  King  Mining  Co. 

^^t*PER  WORLD  MIITING  &  SMELTING  CO.  WASHINGTON. 

—        Office:  care  of  Jerome  L.  DrumheJJer,  Spokane,  Wash.     Letter  returned 

?*^^laimed  from  former  mine  olBce,   Loomi.s,  Okanogan  Co.,   Wash.     John 

Y^^int worth,  superintendent.     Organized  1DU3,  with  capitidizaliun  S3,(X)0,000, 

^^^s»«  SI  par.     Said  to  have  a  large  brxly  of  aulphide  ore  giving  good  assay 

^^PPER  WORLD  EXTENSION  MINING  CO.  WASHINGTON, 

Otlicer  t><J5  New  Hivyilen  Bldj?.,  Colunjbuj^,  (Jliio.     Mine  office:  Ivoomis, 

^Wanogan  Co.,   Waah.     Organized   1904,   under  laws  fif   Waslungton,   with 

^^jHtadiiation  11,500,000,  shares  $1  par.     Walter  A.  Ikiyle,  president ;  Edward 

*^*  Caylor,  vice-president  and  fiscal  agent;  Alfred  L.  Cornian,  secretary-treaa- 

^^iVr,   Henry  Bahrs,  mine  manager.     Lands,  8  claima,  area   160  acres,  on 

^mer  Mountain,  giving  aasaya  from  selected  ore  of  21.7%  to  3IJ%  copper 

^tid  $2.70  gold  per  ton.     The  Iron  Mask  claim,  alight ly  developed,  makes  a 

Uif^nilile  shoeing. 

COPPER  ZONE  MINING  CO,  NEW  MEXICO. 

Company  waa  dispussessed  of  its  landB,  and  probably  is  deiid. 
SOCIEDAD  MINERA  COQUIMBANA,  CHILE. 

Mine  office:  I^  Sc;ren;i,  ('ot|uimho,  Chile.  Property  include-s  the  Ho- 
&:irio,  Soeavon  and  other  nHiien,  ^uppost^d  t<j  be  idle. 

CORA-ROCK  ISLAND  MINING  CO.  MONTANA. 

Mine  lAfive:  Butte,  Silver  Bow  C^.*  Mont.  la  u  .Kubsidiar}'  rorponihon 
of  the  Unit^  Copper  Co.,  which  holds  95%.  of  the  capital  stock,  Profjerty 
tikcltidefi  the  Con*  und  lUick  Inlatid  mines,  prf*diicing  »bout  10,000  tons  of  ore 
monthly.  Main  nhaft,  1,200',  with  best  valuejs  belnw  l,Ot*f/,  carrying  SlUcltr 
wg,  ore  rich  in  silver.    Employs  alx>ut  250  nien. 
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CORBIN  COPPER  MIiaWG  CO.  MOKTAli' -^ 

Mint'  olliee:     Corbiii,  JefTersfHi  Co.,  Mont. 
CORBIH-MOffTAKA  COPPER  MIKE  CO.  MOHTAT^^ 

Mine  office:    Corbiti,  Jeffersot*  Co.,  Mont.     Organized  li>*>4,  under  la^*-^* 
of  Uluh,  with  capitalization  $000,000,  $liares  12  par.     Arthur  H.   0.  Bii  '^> 
president ;  G.   H,   Post.  8eoretar>'-lreasurer.     Lands,   sundry  claims  in  tfci3« 
vicinity  of  Corinn, 
CORSm-WICKES  COPPER  MIWIKG  CO.  MOITAK^^ 

FritjM>sf<l  now  title  of  Colorado  Mining  &  Dev^elopment  Co. 
CORDEIIERA  MINE.  MEHCCn^ 

Mine  office:  Snanni   Cininde,  ^*onora,  Mex,     W*  S.   Morrow,  tnaniMr'^  ^' 
(_>rr-^  carry  silvi-r  -iiul  rojiper.     Has  steam  power  and  ,Vstamp  mill. 
CORDILLERO  MINIHG  CO.  BRITISH  COLUMBl-^ 

UHirt:  care  of  A.   W.   More,   332   Lumber  Exchange,   Seattle,   W'fl^*^* 
Laiuis,  3  ilairn>t,  adjoinine:  the  Cornell  mine,  on  Texada  Ifiland,  B.  C  _^ 

CORDOBA  EXPLORATION  CO,,  LTD.  SPM^^^ 

Pnn>pHy  is  n»>w  opcmtetl  hy  C>*rro  Muriano  Mines,  Ltd.  ^ 

GEWERKSCHAFT  CORIOLAN.  GERMAt^^^ 

Mine    ullice:     Wissen    am    SieR,    Rheinprfninz,    CJermany,     Has     £^ 
shafi ,  dc\'cU»piiiff  ores  carr\ini:  U'tui,  cop|>rr,  aritimonv  and  coUdt.  ^^- 

CORK  MINERAL  DEVELOPMENT  SYNDICATE,  LTD.  IRELArf^^^^ 

Offices:     D,   11  raced lurt^i   St.,    London,    E.  C,   Etig.     A.  J.   M.    Bro«»" 
secretary.     Rojtnwtered  June  22^   1903,    i^-ith    capitalization  £15,000,  sha* 
£1  i*ftr,  to  lease  for  31  years  a  tnirt  of  1,040  acres  of  copper-beariiii^  groui 
on   Mount   Gahriel,  County  Cork,  Ireland. 
CORNELIA  COPPER  CO.  ARIZONj 

(Hhre:  NU2   Fullerton   Bldg.,  St.   Louis,   Mo.     Mine  office:  Gila    Bene-- 
Piiim  Co.,    Ariz.     W.    R.    Rkitisey,  president;   John  R.    Bixidie,    s€?cretarv^ 
Organized     May     14,    lf>00,     ander    law^   of    Arizona,    with    capitalizatio^.^^ 
$lt)CJ,(>rN),  shares  $10  par.     No  cash  on   hand,  and  no  liabilities.     L&ndj^^. 
ft  patA-iitrxi  elaiiTW*,  area  100  acres,  developed  by  shafts  of  123'  and  225' 
tunnels  of  30'  and  60'.     Has  steam  power.     Idle. 
CORffELL  MINE.  BRITISH  COLUMBLL^-' 

0|3*'nitcii  by  Van  Anda  Copper  A  Gold  Mines  Co. 
CORNELL  GOLD,  SILVER  ^b  COPPER  BfiNING  CO,  NEW  MEXICO^ 

Mihf'  office;     Silver  City,  Grant  Co.,   X.  .\[.      Frank  F.  Koe&t  secretary'. 
Landn,  inchidinp  the  Owl  mine,  are  in  the  Gold  Gtdch  district. 
ttlNA  EL  CORNETA.  MEXICO- 

Mine  office:  San  Mif^el  Mezquital,  Zacatecaa,  Mex.     Henry  Winning- 
hoff,  owner.     Is  a  prospect,  under  development, 
CORNETT  MIKE,  CALIFORNU. 

Office:  care  of  H.  W.  C^oniett,  owner,  Merred,  Mariposa  Co.,  CaL     Vfria 
matter  in  schist* ise  diabase,  with  3'  pay-streak  carrying  ore,  nminly  chalcopy- 
rite,  itrt  .'lyiou:  17" ;   to  23%  copper,  and  $2.25  to  $*4.50  gold  per  ton. 
CORNISH   COPPER  CO. 

t)rK;ini/.eii  nwemher,  IftfKi  tinder  Invvs  of  Connerticut,  ^%'ilh  capita}- 
iwitif in  S300,lkKI,  hy  .Xndruw  B.  Hardryx,  et  alj  of  New  Haven,  Conn.  LciQ»- 
lion  of  property,  if^ny,  not  learned. 
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lA  COPPER  CO.  OREGON. 

ffice:    Quartzbuig,  Baker  Co.,  Ore.    Idle  at  last  accounts. 
OA  GOLD  ft  COPPER  lOHING  CO.  ARIZONA. 

ffice:  Cherry,  Yavapai  Co.,  Ariz.  E.  R.  HotzenpiUer,  president 
I  manager.    Idle  at  last  accounts. 

L  COPPER  MINES.  MISSOURL 

d  in  Ste.  Genevieve  county,  Missouri,  and  were  worked  on  a  fair 
1860.  Ores  are  greater  in  variety  than  in  quantity,  those  found 
uprite,  malachite,  azurite,  chalcocite,  bomite,  covellite,  chalco- 
aconito,  chalcauthite  and  chrysocoUa. 

L  CORO  CORO  DE  BOLIVIA.  BOLIVIA, 

•ffice:  Coro  Coro,  La  Paz,  Bolivia.  This  company  works  native 
urring  in  beds  of  conglomerate,  and  is  the  largest  producer  of 
king  yeariy  about  1,500  tons  of  mineral  averaging  85%  fine  copper. 
>rite  and  chalcocite  occur  also,  and  silver,  found  with  the  copper 
>rm,  as  at  the  Lake  Superior  mines,  is  an  important  by-product, 
power  and  small  smelter,  employing  several  hundred  men. 
X)NSOUDATED  GOLD  ft  COPPER  CO.  ARIZONA. 

Union  Blk.,  Prescott,  Ariz.  Oiganized  under  laws  of  Arizona, 
dization  $2,000,000,  shares  $1  par.  A.  J.  Head,  president;  W.  S. 
ly,  secretary.  Lands,  15  clainib,  unpatented,  area  300  acres,  in 
r  Creek  district  of  Yavapai  county,  Arizona,  showing  12  veins, 
7  shafts,  of  iO'  to  OO'  depth  each,  with  a  large  open-cut  and  tunnels 
'  and  450^,  showing  a  vein  of  4^  to  6'  width,  giving  ores  assaying 
>  copper,^  oz.  to  6  oz.  silver  and  $11  to  $36  gold  per  ton. 
X)PPER  MINING  CO.  WISCONSIN. 

804  Winthrop  Bldg.,  Boston,  Mass.  Property  is  the  mine  in 
•unty,  Wisconsin,  formerly  held  by  the  Chippewa  Copper  Mining 
ch  the  present  company  is  a  reorganization.    Is  nearly  out  of  debt 

out  of  cash. 
K)LD  ft  COPPER  CO.  NEW  MEXICO. 

,  sundry  claims  near  Santa  Rita,  Grant  Co.,  N.  M.  Company  reor- 
K)3,  with  O.  H.  Baum  as  president. 

3  GOLD  ft  COPPER  MINING  CO.  ARIZONA, 

care  of  Chas.  P.  Myers,  president  and  general  manager,  Prescott, 
ds,  14. claims,  area  285  acres,  including  the  Black  Warrior  group, 
c  Hills  district  of  Yavapai  county,  Arizona,  said  to  have  considerable 
t. 
D  MINING  CO.  ARIZONA. 

10  P.  O.  Square,  Boston,  Mass.     Mine  office:  Metcalf,  Graham 

Employs  about  50  men.     Organized  1902,  under  laws  of  Maine, 
iization  $3,000,000,  shares  $10  par,  with  200,000  shares  unissued. 

through  ownership  of  majority  stock,  by  Standard  Consolidated 
Wm.  B.  Thompson,  president;  J.  W  Belches,  vice-president; 
Imer,  secretary;  Henry  L.  Westlake,  general  manager;  Geo.  Mor- 
rintendent.  Lands,  23  claims,  area  about  400  acres.  Ore.  is 
iriferous  and  argentiferous  clialcopyrite,  developed  by  several 
tunnels.     Property  adjoins  the  Detroit  and  Arizona  mines,  and 


ci  100  men 


«i^ 


aoiiieRMis  and  argen- 
Eoiployvd  about 


J08B  FRABCISO  OdREA.  CHILE, 

ljffir«:  JUKI  Diiiie;  fkjk  FevnADdc}^  Golelafa%  Chife.     Has  steam  po 

and  B  flfnail  iniellcfr,  eoiplayiiig  abomt  100  men  and  aedmng  a  liiiut«d  pruducl, 

jihi^iprd  a*  mailft, 

CORTLAXD  GOLD  4  SILVER  MmHIG  CO. 
Mine  olRte:    QhiOp  GtumiaDii  Co.,  Colo. 

Orii  eajry  gold,  iStnT,  lead,  copper  and  xisc 

COItUiiA  COPPER  CO.,  LTD, 

i  HUvtm:  ihmUwitod  House,  London,  E.  C. 
Omifm,  Hpain,     H.  h\  A,  Main  bar,  secretary, 
wUh   tniihtilhnium  £],r>rKTjKjrj,  sliares  £1   par 


out^ 


COLORADO. 
Victor  Reno,  superintendeDt 
Has  gssoltue  power. 

SPAIEl 
Eng.     Mine  office:  Pino 
Registered  April  10,  I90I 
iBsued,  £906,757.     Land%1 


H.UUi  nvrvn,  iiirlijijiit^  tht*  Santiago  mines,  thought  for  £9i)0,rj00  in  shareft,] 
JVtfifrly  wrm  pritnof^tl  l»y  the*  nntorioiia  Eniest  Terah  Hooiey.     Ores  occii 
111  Irnini'nMf  (hkIii'm,  vnrrymfii,  tihuul  lf%  copper,  and  are  said  to  be  refractorjj 
iVnpntv  i^riH  Hnrlir^oiiig  n  litlle  development  work  only,  at  last  arrounls. 
COHY  riROS.  MINING  CO,  MOlfTAllA 

nOlr<«;    Hrlrna,    OiHT   Lodge    Co,,    Mont.     Lands,    sundry  copper  and 
Kolil  I  (iHtiiN  on  H<*HVi'r  TnTlc*  north  of  Helena. 
CONtKLLO  eoi»PKR  CO.  ARIZOIfA. 

Mthi'i^,  run*  nf  Murtbi  (VstHIo,  Tomhstone,  Coeluse  C^j.,  Anz.     Organ- 
Itrd  Au4cn<iL   I^HKl 
rtiritlNWtlOl)  COPPKR  MINES.  NEVADA. 

LuM^h  -^upnoiiinl  »o  hv  \miHvd  in  \idmty  of  Aiurite,  ChuirJiill  Co.,  Nev, 
COW  CRIRltK  COPPKR  MINING  CO. 


A^KtHMM    raw*  iif  HiTomii  V    Htdder  iJiMiver.  Colo.     Location  of 

MtNK. 
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ROVA  SCOilA. 


^.  il^U  iX  Arti. 
M,NIM  CQk 


ARIZONA 

L^aHlvochI,  tifWBer. 

WTOi 
Ra»luK»  CWrboa  4 
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ICRESCEirr  COPPER  CO.  WYOMIIfG. 

Office  aiid  mine:     Enrampment,  CarI>on  C<i,,  Wyo.     G.  E.  Htber,  super- 
JQtetideiit.     Lands,  about  IIM)  acrc^,  adjoiiijng  the  KurtK-CUmtterton  mine, 
^  fntl^  from  Encampment.     Hius  an  81)0'  turmcL     Id  It", 
CRKSCEirr  COPPER  MINIIfG  CO.  ARIZONA. 

Office :  care  of  Carl  Clausen,  president  and  j^eiwral  manager,  Disl»tM?^  Ariz. 
^-  A,  Eckerly,  aecreUiry;  A.  C.  McEtenald,  sufXTintc  nilt^nt.  OrganiiSi-d  1903, 
'inder  laws  of  Ariaona,  with  capitahzatiwi  $2,5<K).INK),  wharcij  %2M}  par. 
LutMjs^  12  claims,  in  Tombstone  Canyon,  about  2  miles  ntjrthwt^st  of  llii^bee, 
*no^ng  oxide  and  carbonate  ores,  and  small  (|iian(itius  of  clialcocite  and 
*'^*ii  ore,  with  quartz  gan^ue,  giving  average  assays  of  ID.1%  copper  and 
■*^  Oi.  silver  per  ton,  frf)m  a  vein  .siiid  to  range  8'  to  30'  in  width* 
^•^ItA  EL  CRESTOM  DE  COBRE.  MEXICO. 

h  J.  McCuUom  and  J,  L.  Sluipimrd,  owners.     Said  Uj  show  rich  cKxide  and 
5^*^:wiuite  ores,  and  to  be  located  in  I^  Duni  dLHtrict  of  Srinura,  Mijx.,  but 
^*^r  addreased  to  La  Ehini  returned  by  postmaster  with  notation  that  no 
^'^^i  property  exists  in  that  district. 
^*^OESaS  GOLD  a  COPPER  BCmOfG  CO.  roAHO. 

j^       Of&ce:     Beatrice,  Neb«     Mine  office:     Hailcy,  Elaine  Co*,  IdahfK     W.  G. 
"        ^^<IHe,  superintendent.     Ores  cany  gold,  silver  and  copper.     Has  steam  power 
_^  *^  a  lO-etamp  mill,  employing  about  20  men  at  last  accntjnt43. 
^^OFTON  SMELTER*  BRITISH  COLUMBIA. 

-^  Owned  and  operated  by  Northwest  Smelting  Co. 

^^OWA  COPPER  CO.  COLORADO. 

-»„^^  Office:  Clay  Centre,  Kan,  Mine  office:  Lyons,  Boulder  C<».,  C'olo, 
v'^aft.  A*  iS.»uthwick,  president;  C.  W.  Strong,  .st>crctar\'  and  treiiaur(_*r.  Or- 
^^^^««d,  1901,  under  laws  of  New  Mexico,  with  capitaliaation  |t,Ot>l*,tXJO, 
^^ATOB  $1  par.  Limds,  H  claims,  2  miles  from  LyouB.  Was  developing 
^^^  la»i  accounts, 
^HOinrEBANE  MINES.  IRELAND. 

8*-ild  to  the  Ovoca  Copper  .Syndicate,  Ltd. 

^ROWL  CREEK  COPPER  MlIfllfG  CO.  AUSTRALIA. 

Mine  office:     Shuttleton,  Nymagec  district,    New    South    Wnlci^,   Aus- 

%talia.     J.   Booth,   manager.      Hhs  steam  power  concentrator  and  smeller 

">mt\\  rcvcrbcnitory  furnaces.     Ores  averaged  about  9.5%  cop(,>cr  in   11MI4, 

nnd    monthly  pnxiiiction  was  35,000  to  40,tMKJ  lbs.  rclined  copper  during 

Va^tter  niontlis  of  the  year. 

CROWir  LYELL,  LTD.  TASMANIA. 

0!fice»:  45.  ReiifieJd  Hi,,  Glasgow,  Scotland,  and  70,  Queen  St.,  Mcb 
l»oume,  AtiHtralia.  Mine  office:  Mount  Lyell,  Mr>ntague  Co.,  Tasmania. 
Gmploya  12  men.  Capital,  notninal,  i:300,0Ci<J;  Issued,  .£ir>5,007.  J.  li 
>kitherUnd,  secretary;  Jolm  Wedd,  mine  manager.  Has  steam  power. 
Ha*  a  719'  tunnel  and  511'  8!mft,  latter  showing  some  fair  ore,  which  is 
to  l>e  deve!op«?d.     Eniploy<*d  IS  men  in  lOiH, 

CRCWH  POIHT  MINING  CO.  WASHINGTON. 

Promoted  by  the  Pioneer  Investment  ^  Trust  Co.,  709  Grziiit  BIdg,, 
Los  Angeles,  CiU.  *Said  to  have  claims  in  Chelan  county,  Washington,  show- 
ing oron  uf  silver,  copper  and  molybdenum. 


n 


368 


THE  COPPER  HANDBOOK. 


COMPANIA  BlIIfERA  DE  LA  CRUZ-  MEXICO. 

Mine  olfite:     La  Cnix,  TaiiirtiiUptts.  Mexico.     J.  H.  Gorijudcs,  tiJAnag'^ 
Produces  copper  and  lead  ore  upon  a  consiiJvral^le  ai'ale,  and  employe  nbo'i^ 
21  Ml  nieii.  • 

CRYSTAL  MIMNG  CO.  WASHIHGTOK- 

(HTicc:     45    Jamison     Blk.,     Spokane,     WiLsh.     Mine    office:     Bolster'"* 
( >kanogjin  Cf>.,  Wii^h.     John  Gniy,  superintendent.     Ores  carry  gold,  silvef* 
lead  and  coppc^r.     Hiu«  .sCcatn  pf»\\pr  aJid  small  smelter, 
CRYSTAL  LAKE  GOLD  &  COPPER  COLORADO- 

MINING  &  SMELTING  CO. 

Office:     915  Itarristi  ns'  Hall,  Pcmlxrrtnn  Sf|,,  Boston,  Mass,     Pliilip  Cr- 
Dawson,   president;  Kendric  I'.  Cn»wfnrd,   irejisyrer  and  general  maimgir  ^ 
A-  D;  Wise,  serrct;*r\'.     Ciipita]ixati(»n  $i,/i*X),fKKl,  t^harPH  II  par.     Lands,  \C^ 
claims,  4  on  Hoti'hkis?<  Mountain,  s^outh  of  Luke  City,  Hinsdale  county,  Co\-^ 
orado,  oilier^  in  virlnity^  ^^linwinp  ores  of  ^idd,  silvttr,  copper  and  Je^. 
CRYSTAL  MOUNTAIN  BHMNG  &  DRAINAGE  CO.  COLORADO. 

Mine  office:     Cry?4tal,  Gunnison  Co.,  Colo.     Geo,  W.  Melton,  superin- 
tendent.    i)ros  carrj'  copper,  gold  and  silver.     Mine  is  opened  by  tunnel,  and 
has  steam  power, 
CUAHTEMOC  MINING  CO.  MEXICO. 

(Jffice:  care  uf  J,  Alljert  McKay,  aocretary;  508  Germania  Bank  Bldg., 
Pittsburg,  Pa.  Mine  office:  Dcotlfln,  Onxaca,  Mex.  Organized,  1904, 
under  laws  of  West  Mrginia,  \nth  rapiUdixation  f4r)0,cirK).  James  McKay, 
ppesident;  Frank  A.  Vickcry,  trcai^urer;  GiiillerMK^  W,  Thompson,  nmnagcr. 
Lands,  2t  j)er1cnenciai^,  showing  promising  ore  bodies  carrj'ing  gold,  silver, 
lead  and  copper. 
CUBA  MINING  CO.  PTAH.  » 

Mine  office:     Bingham  Canyon,  Salt  Lake  Co»,  U!ah,     John  8wafisnn^| 
superintendciu,     Ha.s  copper-gold  ores,  opened  by  tvmnel.     Haa  steam  power. 
CUBAN  EXPLORATION  CO.  CUBA. 

Office:     11   Xii.s8iiu  8t.,  New  York,     Mi  Tie  office:     El  Caney,  Santiago,, 
Cuba.     W.  A.   I^eujiis,   vice-president  and  general   manager.     Is  reopinii 
old  and  developing  new  copper  properties  in   the  vicinity  of  Santiago 
Cuba, 
CUBAN  MINING  Sl  DEVELOPMENT  CO.  CUBA. 

Offices:  Da^nhwrHKl  Houne,  London,  E.  C,  Eng.  Mine  office:  Buhia 
Honda^  Pinar  del  Rio,  Cuba,  J.  J,  Jon/w,  chairnmn;  G.  W.  Hogdton,  nmn- 
aging  director  in  London;  F.  Kohly,  managing  director  in  Havana;  Fred«^H 
erick  J.  Rich,  mine  juanager;  A.  MitchelJ,  ffe<'retary<  Registered  March  ^SpS 
1902,  to  take  over  the  l^uniness  of  the  Cul>,Hn  Exploration  Sj^^idicale,  iJd., 
wi  1 1 1  capit  all  za  t  ion  £  25f  ),»KKJ ,  si  m  res  £  1  pa  r :  i  ss  u  ci]  £  L^*0,  L57  -  He  I  te  n  t  u  res, 
£150,01X1  at  5%.  Lands,  2,7*>0  acrej*  of  mineml  land,  near  Bahia  Honda, 
two  gold  claims  in  the  province  of  Santa  CL-tra  and  the  Hacienda  Naitareno^ 
with  frontiige  on  the  bay, 
workings  in  very  bad  conditii 

erfdile    new  develr^pment    work  securest  with  a  force  of  about  150  men. 
CUBANA  CONSOLIDATED  COPPER  CO.  MEXICO. 

Mine   office;     Arizpe,   Sonora,    Me^v.     Organised   Jan.    6,    1903,    undef 


BA. 


vince  of  >ania  t  ntra  ana  ttie  Hacienaa  jiiaJEareno^ 
The  copper  lands  had  5  old  shafts,  with  extensi^'SH 
tion.     Two  new  ^haft*  have  been  sunk  and  cntiRid-^' 
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la^  of  Arisona,  with  capitalization  $500,000,  shares  $1  par.    Don  Ray, 
president; A.  H.  Rose,  vice-president;  M.  A.  Nurse,  secretary ;  Geo.  H.  McLean, 
^perintendent.     Lands,  244  pertenencias,  area  602  acres,  bought  for  $20,000, 
'D  the  Arizpe  district,  showing  6  ore  bodies  with  widths  of  4'  to  20^,  of  which 
3  are  being  developed,  these  carrying  estimated  average  values  of  12%  cop- 
per, 10  oz.  silver  and  $2  gold  per  ton,  opened  by  6  shafts,  deepest- 102^  and 
a  number  of  tunnels,  longest  250'  and  575',  with  1,415'  of  underground  open- 
'^.    Uses  horse  power.     Mine  is  about  40  miles  from  La  Cananea,  the  near- 
^  milroad  point,  which  is  connected  with  the  mine  by  a  good  wagon-road. 
^ple  carioads  of  ore  smelted  gave  returns  of  23%  copper,  with  fair    gold 
^  silver  values.     Property  considered  of  considerable  promise. 
C^CHARAS  mNING  CO.  MEXICO. 

Mine  office:    Acaponeta,  Tepic,  Mexico.    J.  W.  Winston,  manaprer.     Op- 

^'^tes  the  San  Juan  copper  mine,  opened  by  shaft  and  tunnel.     Has  steam 

power  and  40-ton  smelter.     £mplo3r8  about  50  men.     Production,  1903,  was 

200,618  lbs.  fine  copper. 

IQHAS  la  CUEVA  y  PEDRO  ESTABAN.  MEXICO. 

Mine  office:    Biazapil,  Zacatecas,  Mexico.     Owned  by  estate  of  J.  S. 

Morrison.     Blanuel  R.  Orozco,  manager.     Produce  copper  as  a  by-product 

ft>tn  silver-gold  ores.     Have  steam  power  and   25-ton  smelter.     Employ 

about  100  men. 

LA  CUIVRE  GROUP.  BRITISH  COLUMBIA. 

Owned  by  E.  A.  Cleveland,  Vancouver,  B.  C.     Located  on  Princess 

^^oyal  Island,  Skeena  River  Division,  Cassiar  District,  B,  C.     Development 

^^ted  to  ttmneling.    Probably  idle. 

^^triXIGAlf  MINE.  WISCONSIN. 

A  property  in  Douglas  county,  Wisconsin,  which  produced  a  little  high- 

S>^e  copper  rock,  (said  to  have  come  from  a  Michigan  mine)  in  1899. 

(^tllXOWHEE  COPPER  CO.  NORTH  CAROLINA. 

Office    and    mine:     CuUowhee,    Jackson    Co.,    N.    C.     Capitalization 

^100,000.  D.  D.  Davis,  president;  R.  E.  Bowen,  treasurer;  Thos.  A.  Cox, 
dietary;  Albert  Lord,  superintendent.  Has  steam  power  and  Sullivan 
*if  compressor,  with  rock  drills  and  necessary  mine  })uildings.  Said  to  have 
^  Very  fair  showing  of  ore. 

CUMARAL  MINES  &  DEVELOPMENT  CO.  ARIZONA. 

.     Office:    Oakland,  Cal.    Mine  office:    Old  Glory,  Pima  Co.,  Ariz.     E.  F. 
^t*|de8,   superintendent.    Has   auriferous   and   argentiferous   copper   ores, 
^th  gasoline  power  and  employed  about  15  men,  at  last  accounts. 
CUPRITE  COPPER  CO.  ARIZONA. 

Office:  Clifton,  Graham  Co.,  Ariz.  Organized  1904,  with  capitaliza- 
^•ott  $1,000,000.  Chas.  E.  Stevenson,  superintendent.  Lands  are  a  group  of 
*ptt  located  claims  near  Metcalf,  Graham  Co.,  Arizona,  from  which  sundry 
*nielter  shipments,  of  ore  carrying  20%  to  30%  copper  and  up  to  $5  gold 
^ve  been  made.  Slight  development  has  been  secured  by  almft  and  tunnel. 
CUPRITE  COPPER  CO.  ARIZONA. 

J^nds,  near  Vail,  Pima  county,  Arizona,  sold   to   the  defunct  Golden 

Aule  Copper  Mining  ^  Smelting  Co, 


Utt  elite  i^br, 

wiUi  m  M^  OHlSiwK  immm     U  Okm  itmm  U  tlas  finn  h 
Uf  ttm  Cmnpt^lm  Miwri  de  Oofeie  <fe  Dmmm^.    IVodaccioii  of 
b  imMI,  m  ot^pptr  m  tun!  laaely  im  A^^anier  in  wrting  an  iKn-coppo-  matie 
AYmiiJiag  1£%  copfKr,  900  to  400  o«;.  iih«r  ani  12  ok.  lo  15  ox.  ^M  prT  Ion. 

cmm  wn.  arizoha. 

Mint  ottrt:  Bigtalg*  Yavapai  Cb.,  Am.    DarDed  by  Joeepb  Uayer,  el  aL 
Frank  TbciroloDy  aUfMfmtencleiii.     la  aaid  to  liave  a  good  ahowiQg  of  cofiper 

UAIRA  MINE*  JAPAH. 

Mkii'  offin*:  Kujikoto-mura,  Yamamoto-gorip  XJgo,  Japan.  Mine  um 
Oimiocl,  JH02,  f»»»  iiurtu;frHi«  vein**  without  fixed  strike  or  dip,  and  frequently 
eitNNiliiK,  ill  andt'wiUt  rrjtMjtry  mck.  On?*  arc  fraiena,  chiUropjTit^*  bphalerile 
and  ir«ih  pyr»t*'N.  IVrxliKt  is  chujfly  silver  and  leitd,  with  a  trivial  amount 
of  ri>|«jwir  Hrt  ri  liy-|inHliit't. 
DAKOTA  CALUMET  CUMPAKY.  SOUTH  DAKOTA. 

0(hi'i>;  IJiiiii,  Oliki.  Mine  office:  Sheridan,  Pennington  Co.,  8,  D. 
Haiiiuol  A.  lUktT,  virt*-]»rmdent ;  Win.  J.  lioolh,  scx-retary;  H.  C.  Ellison, 
triMmnnvr*  thKiuii«od  UH)2,  under  lu\v«  of  South  Dakota,  ^ith  capitaliMf- 
Uiiii  |iHHKI^(MN>,  nhuniii  II  par.  la  enntrollcd,  through  atot'k  owntTship,  by 
lliM  tViiirlnrnliil  CoppiT  Vlk  Uuid*i»  lU  jxilentcd  claims,  including  the  Lilinn 
HMiM|»,  nn^ii  \7\i  twtvn,  nlwo  n  27  iu  n*  mill  and  tfrnelter  isite,  with  totid  I^iiicjed 
lintdliidN  iif  An>  lU'iTH,  Uh»  HlmiU  of  iO\  84/  and  IW  and  a  tunnel  of  380', 
|tivtii|t  luinl  UMili^igixHHHl  o|Hmiiig»  of  LilH)',  on  the  strength  of  which  a  loO-ton 
•mrlH^i'  hiu  Imhmi  huilt.  Ihi*  a  10* h.  p»  hoist,  good  for  depth  of  l/XK)',  a 
lo  iliO)  SiilUv  tih  Hir  outnpnvim>r  and  5-powcr  drills.  Buildings  include  a 
l^tif|WHl(ti  »K\«(\  multliy,  lAbomti>n*  and  three  dwelliiigs.  Tlie  stnelter  is  a 
t|Mai1i*r  \4  a  luib  fnmi  i\\c  ttuiw  and  wvt^nd  hundn>d  feet  loiter,  of  wood 
im  iltM^i^  f^mtuUli^m^  tH\iuuvt«^i  \^itb  lite  miiM?  by  a  Bletchert  aerial  tram, 
''      '        ^«ia  a  l\4i^^do  Irwi  VVark*  lo«Mon  bUist  fiiniac^  with  l:l^h.  p. 

<ul  Misd  U  |4«kuh«^  til  turn  out  fumple  copper  of  BQ%  ieoor. 
)ui  VHU  9UiaV  OQ-KOEEKItORUEEiL  HORWAT, 

M  V  i^fHtv;  ltt\UiK«'^H^  S^iL  Ni>rHay.  Is  ivmgiilaitj  «ixlsed»  beias 
«4  ^  %M^  %4  i4\^(>r  IMMfll  tiMilMt^  WkrMI  vfMttlcCL 

IMIK  >1l.  AUSntAUA. 

|\sH    \%MaM^  ^«4i4K    \iiatniJla.    i.   liiltWMs  — ■prr      Haa 
^wk  ^444\v«^  aK'^H  ^  iiN«i  ai  last 
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BM.TOH  &  LARK  MUTING  &  MILLING  CO.  UTAH. 

Aks4jrhf*4  by  liiiighiuii  CV>nsnlidated  Mitiing  Jk  Smelting  Co. 

l>ALy  COPPER  MINING  CO.  AUSTRALU. 

Miue  uiike:     Leiglis  Oiek^  Simtfi  AastmJia.     F.  Hutlierland,  manager. 

«fl*  slejiin  power,  and  einplnyed  nbf  jut  2(1  iiit^n  at  last  accounts. 

i>ALY  MINING  CO.  MONTANA. 

OfTiee:  rare  of  John  D.  Ryan^  Butte,  Mont.     Mine  office:  Coppempolis, 

Afeagher  Co.,  Mont.     Organized  1[H>3,  under  lawg  of  Arizona,  with  capital- 

'-ttfctioa  $1/_MJ(J,0(K],  to  take  over  sundry   mining  propertic'^s  of  tlie  Marrua 

^^aJy  estate  in  Meagher,  Silver  Bow  and  Lc^wih  *!t  Clarke  eounties,  Montana. 

'^■K>perties  in  Meagher  county  are   the  Copperopolis,   Didy,   Nortli  Pacific, 

^^^^«4ing  Fraction  and  otliers.     The  Coppernpf^hs  mines  ha\e  3  shafts,  deepest 

^'-••^*,  with  good  surface  equipment,  and  have  heen  8mall  producers  of  high* 

^*-^^<ie  ore  for  many  years,  untd  circa  191)3.     Idle  at  la^jt  accounts. 

^-^^LY  JtfDGE  MOTING  CO.  UTAH. 

Office:     ^^alt  Lake  City,  Utah.     Mine  office:     Park  City,  Summit  Co,, 

.      "•'Jfch.    Organized   1901,  under  hiws  of  l^tah.     Ha.s  authorized  a  $3flO,0tlO 

^^"■^'*id  \asuc  nmning  3  years  from  Jan.  1,  1904  at  7%.     Eniplo^-s  about  250 

^^n.    John  Daly,  prcjtident ;  1).  J.  Siilisliury,  general  manager ;  John  McSoricy, 

^)erinteadent.     Lands,  116  tlaims,  area  715  acre*,  including  the  Anchor 

I  ^^^^^  tie,  'With  three  ore  bodies,  knovn  as  the  South,  Contact  and  Nortli  veins, 

"       middle  or  Contact  vein  being  the  principal  and  shoeing  a  well  defined 

id  per?iistent  outcrop,  traced  3,(!00'.     Property  uho  inchidinj  the  Bonanza 

i^^         ^)up,  regarded  as  vahiahle  but  larking  developniwit.     Ore  values  are  mainly 

^^^^  silver  and  lead,  with  a  Uttle  copiM^r  ns  a  by-pnxluct.     Tlie  0,000'  Anchor 

^^^^^^"-^^nel,  for  operating  and  drainage  poriM>se«,  i.s  connected  l^ith  the  1,200'  level 

^.^.^^  ^^  the  l,r>50'  thn*e-compartment  Anchor  t^hoft,  i>hich  has  a  jHJVverful  hoist 

"w        '^mting   douI4e-dcck   vngt's.     The    mine   was   rclinilicred    throughout,    at 

,^^^  cavy  cost,  in  1^3.     The  Anchor  \vorking>4  are  said  in  sfiow  about  2(K),0<X> 

^^-  ^)ns  of  ore  blocked  out  for  stoping.     The  mine  has  about  8  miles  of  under- 

^^^round  openings,  and  makes  300  to  450  gallons  of  water  per  minute,  this 

^^iug  fitifficient  for  the  use  of  the  cnnnentrator,  and  water  is  supplied,  under 

^*:^ntmct,  to  the  Daly  We,^t  mine.   There  is  also  a  lake,  two  milew  from  the 

^une»  afTordtng  an  alternative  Mater  supply.     The  concentrator  has  a  capacity 

^>f  al»out  30(»  tons  daily,  and  the  Shemian  filimes  process  tias  proven  highly 

«atisfac^tor\%  nnlucing  ttie  crutic  ore  ar>out   6   into  1,  concentrates  having  a 

net  value  of  approximately  $35  per  ton.     iJevelopment  for  the  past  year  is 

said  by  management  to  have  l>cen  satisfactory:     Properly  considered  go-i»d 

and  management  fsfancjs  ivcll,  Ijut  is  too  secnitive  about  the  work  and  results. 

DALY  WEST  MINING  CO.  UTAH. 

Office:     Ifil  Main  St.,  Bait  l^ke  Oty,  Utah.     Mine  ofhce:     Park  City, 

Kummit  CVr,  Utah.    Employs  about  5(10  men.    Organized  Feb.  14,  19412,  under 

lan's  of  Colorado,  Mlth  capitrJization  S3,(i00,000,  slmres  S'20  par.     J.  Ernest 

liftmberger,  president  and  general  manager;  W   H,  Dicki«on,  vice-president ; 

J,  liamett,  secretary";  AV.  S.  MrCoriiick,  treasurer;  J.  A    Mct^askcll,  general 

BUperint<*ndent ;  John  A.  Kirby,  mine  superintendent;  F.  W.  Sherman,  mill 

•uperinttnident :  Corp*>ration  Trust  Co.  of  New  York,   First   National  liank 

of  Boston  and  McComick  ^  Co.  of  Salt  Lake  City,  registrars;  McCoraick 
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4t  Co.  of  Salt  Lake  Cily,  AmericB.n  Loan  &  Trust  Co,  ot  Boeton  an 

Anw^ricftji  Trust  Co.  of  New  "i'ork,  transfer  agents.  Has  paid  divii 
^t.iUi.'ivfKM}  to  Dec-.  31,  19(W.  Lands,  50  patented  claims,  area  2^ 
ill  the  riiitah  dmtrict,  allowing  extensive  ore  bodies  carrying  good  1 
i^ilver,  lead,  L-opper  and  gold.  In  I9t)2  the  ort^  averaged  about  2% 
Ore,  as  prtKiyced,  is  about  equally  divided  between  smeJting  and 
t  rating  grade**,  Tlie  mine  has  three  nmin  veins,  of  4'  to  6'  miniiq 
up  to  40'  Uiiixiniwm  width.  Mine  hra  an  extreme  depth  of  1,70 
upwards  of  10  miles  of  underground  openings.  Equipment  inell 
necessan,^  shops,  a  bunk-house,  dwellings,  etc.  The  Quinry  mine^ 
1902,  haj*  not  come  up  to  e-Xj)e*-tHationsi.  An  agreement  Iuls  l>een  ni 
the  owners  of  the  Ontario  drainage  tunnel  by  which  the  tunnel  will  b 
under  the  Daly  West,  unwatering  the  lower  levels,  about  601/  bf 
present  workings. 

The  concentrator,  of  3*10  tons  daily  capacity,  is  equipped  with  i 
rolls,  two  5'  Huntingtjiin  nuU^,  Wilfley  tables,  and  an  automatic  oi 
belt.  The  practice  of  this  concentrator,  under  t!»e  management  of 
man,  is  exceptionally  advanced,  and  results  secured  on  complex 
exceeded  in  any  American  reduction  plant.  The  new  tailings  mj 
pleted  ISMH,  is  56x82'  in  size,  standing  about  400'  northeast  of  the 
trator,  and  has  a  5'  Huntington  mill  for  regrindirig,  7  slime,  settling  ai 
if>ing  tanks,  2  two-con jpjirtineiit  jigs,  6  concentrating  tables  and  i 
table.  It  h  expected  that  this  mill  will  tri'at  the  enormous  tailii; 
of  the  property  at  a  cost  of  15  cents  to  20  cents  per  ton,  at  a  net  | 
25  cents  to  50  cenis  per  ton,  at  the  rat«  of  21MJ  to  250  tons  daily.  Ai 
water  supply  for  both  milb  is  i*ecured,  under  contract^  from  the  DaJ; 
mine. 

Tlie  company  paid  montlily  dividends  until  the  end  of  1904, 
pay  quarterly  dividcudn  for  1905,  witii  a  coiifjideralile  reduction  in 
dishurst^nients.     During  1904  the  market  price  of  the  st<x'k 
and  it  became  apparent  tliat  this  was  due  to  "inside"  sellitig.     Shj 
were  given  the  facts  in  the  case  rather  tardily.     The  large  reser^ 
gnide  ore,  while  not  exhausted,   are   much  impairetl,  and   reliari 
future  must  be  placed  on  the  large  bodies  of  low-grade  milliitg 
possibility  of  Ending  new  high-grade  ore  bodies      The  mine  Uo^ 
supply  of  concentrating  ore  blocked  out,  with  further  larger 
ore  of  similar  grade  availaljle  for  future  development. 

PrfMJurtion  for  llit^4  Kli^iwini  a  nir-ked  falling  off,  Inith  itj 
quantity,   with    t4:>tal  net  earning  of    $1,804,673,  a  decrefi^ 
Dividends  for  the  year  were  8t,y-14,LMHX  or  S192,318  more 
reducing  the  surplus  to  $262.<>79.     Prixluction  ff»r  1WJ4  w 
copper,  with  large  products  of  lead^  aiinc,  gold  and  silver. 

Confidence  in  the  mine  and  it.s  nmnagement  necessari 
aiderabiy  impaired  by  the  unfavorable  developments  of  UH 
meat  cannot  be  entirely  relieved  from  responHibility  in  t, 
the  ofliciaU  were  repiuitedly  quoted  as  saying  that  all  w; 
when  all  was  not  well,  owing  to  the  rapid  exhaustion  of  I 
of  higti^grade  on?.     The  Dfily  Wesft  has  made  the  mlsta] 
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cream  in  a  few  aeaaoos,  and  must  pot  up  with  plain  mOk  for  the  futuie.  or 
uotil  mon  cmm  is  IoiiimL  This  "'■■**^^  is  bj  do  means  an  uncommon  one, 
M  worb  a  great  injustice  to  the  sharefaokkfs  who  bought  into  the  property 
^t  top  prices,  on  the  strength  of  the  hu^e  and  steady  dividends.  The  mine 
is  a  very  valuable  one,  and  should  remain  a  large  dividend  payer  for  ^-ears 
to  come,  but  cannot  maintain  the  too  rapid  pace  set  in  1903  and  19(H. 
BAKARALAHD  COPPER  GERMAH  SOUTHWEST  AFRICA. 

SYBDICATB,  LTD. 

In  voluntary  liquidation. 
BAHES  LEA  MDnHG  CO.  CALIFORHIA. 

Office:  care  of  W.  C.  Hariand,  president,  San  Diego.  Cal.  Mine  oflkt;: 
fSocmitas,  San  Diego  Co.,  CaL  W.  H.  McKinnon.  manager.  Lands.  20 
claims,  8  miles  east  of  Encinitas,  mith  shafts  of  Unf  and  280^.  tdso  a  tunnel. 
Has  a  S'  vein  of  medium-grade  chalcop>Tite,  tra\-ersu]g  porph^Tv.  Has 
gasoline  power. 
DAHVILLB  &  VmGIHIA  COPPER  lONING  CO.  VntGIHIA. 

Merged,   1903,  in  Ouolina  King  Mining  Co. 
DARHELL  MIHnrG  &  mLLING  CO.  WASHINGTOH. 

Mine  office:     Kalama,  Cowlits  Co.,  Wash.     H.  M.  Stevens,  superintend 
<fenl.    Ores  carry  gold,  sil\'er  and  copper.     Has  steam  poi^-er,  concentrator 
^  5(Mon  cjranide  pUnt,  employing  about  40  men  at  last  accounts. 
I)AULTOH  COPPER  CO.  CALIFORlflA. 

IGne  office:    Dauhon,  Madera  Co.,  Cal. 
I^AVERPORT  MDIE.  WASHINGTON. 

A  prospect,  near  the  head  of  Horseshoe  Basin,  Wa.<ihington.  A  ton  of 
^  shipped  to  smelter  gave  returns  of  $69,  in  lead,  copper,  silver  and  g<>ld. 
I>AVn>  HARUM  COPPER  CO.  TEXAS. 

Floyd  B.  Wilson  writes  that  company  is  to  be  reorganized. 
SIUBERGWERK  DAVID-VEREINIGUNG.  GERMANY. 

Office:   Koln,  Westfalen,  Germany.    Carl  Hobert,  Jr.,  president.     Has 
••d-copper  ores,  opened  by  one  pit  and  one  shaft. 
^AVG  MINING  &  SMELTING  CO.  CALIFORNIA. 

Office:  care  of  Dr.  J.  Doan  Carey,  secretarj',  I^os  Anpeles,  Cal.     Mine 
^'ffice:  Oro  Grande,  San  Bernardino  Co.,  Cal.     Lands,  3  copper  claims  and 
^  pW  claims.     Had  an  80-ton  smelter  ^^ith  water-jacket  blast  furnace, 
■Apposed  to.  have  been  sold  to  the  Southwestern  Smelting  Co. 
I^AWES  RANGE  COPPER  &  GOLD  MINING  CO.  AUSTRALIA. 

OP  QUEENSLAND.  (NO  LIABILITY). 

Offices:  78,  Queen  St.,  Melbourne,  Australia.  Hon.  Henry  Foster, 
^'  P.,  chairman;  John  Brown,  manager;  Stobbs  &  Roscoe,  76,  Bishopsgate 
^',  London,  E.  C,  England,  British  agents.  Organized  January,  1900, 
"nderlaws  of  Victoria,  with  capitalization  £300,000,  shares  £1  par;  issued, 
^,000.  Lands,  240  acres,  in  the  Gladstone  district  of  Queensland. 
^<Jle,  owing  to  lack  of  funds. 
^AY  DREAM  &  BRETONARTE  COPPER  MINING  CO.  AUSTRALI> 

Mine  office:    Leighs  Creek,  South  Australia.     F.  M.  Montague,  manag 
^  steam  power  and  was  said  to  employ  about  50  men  at  last  accounts. 
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DEABWOOD  GOLD  &  COPPER  MIIfES  CO.  SOUTH  DAKOT 

(Xlice:  l)Lmlvv.M.d.  S.  1),    Orpuiized,  IIH)4,  withcapiUluutiuii  $1,(HXI,'MJ 
DECATUR  COPPER  MINIHG  CO.  AR120K 

Uilice;  303  \ortli  Miiiii  i^t.,  Detiitur,  HI.     Mine  office:     Jerome,  Yava 
Co.,    Ajiz,     Urgaiiizt'd    18117^    uiitler    laws   of   Arizoim,    with    cupitalizati^ 
$2,000,(W0,  shares  $1  par.     W.  J.  Wuytie,  prtwidfut;  Frank  R  WvMs,  viu.^^^^^ 
pntstdetit  and  treasurer;  Geo.  R.  liacuri,  iH^teretary;  W.  S,  Owens,  superinter--^^ 
ent.     l^ands,  10  rhiiiits,  area  J,SO  acre8,  also  lO-atre  niilLiite,  10-aore  ameL^^ 
sit«  and  suiidry  other  huids,  in  tlie  Verde  dUtrit-t,  showing  10  fissure  vifetm 
ajid  Jctia^s,  of  whirh  4  are  l*eing  developed,  tht^e  having  an  average  widtkr»    ^^ 
4'  and  giving  a>eruge  assays  of  5%  to  8%  eop|K.'r,  20  oz.  silver  and  SIO  ^kmM^ 
per  ton.     Ha^  oxide  and  earbonat^'  onM  near  surface  with  sulphides  t»eJo^«r 
60'  depths  openetl  hy  6  shafts,  deepest,  2S0\  and  tunnels  of  70'  and  IJCL^- 
AIho  has  a  free-milling  gohl  vein  in  the  Mineral  Point  district.     Has  ^wso]lw^Me 
ptiwer>     (_>lTicers  arp  mm  of  giwid  Kt  and  trig  and  pnnxriy  cttnsidcrvd  promi^"^ 
ing,  hut  company  is  snlTcring  fn>m  the  tomiuon  trouble  of  bek  of  funds. 
DEDHAM  COPPER  MINING  CO.  WlSCOffSI^^^ 

D/hee:     We.st  Superior.   Wis.     Organized  November,   1902,  under  lav*^* 
of  Wiaeonsin,   with  eapitulization  $l,3iKM)00,  shares  S25  jjar;  debenttii 
S15O,O0O  authorized  at  \j%,     Abram  G.  Ihm,  pwaidcnt;  Wm,  C,  liurkc, 
retary,     Liuids,  320  acres,  also  a  12-acre  rnillsite,  Hith  waterfall  of 
2,400  h.  p.  available.     Haa  steam  power  and  air  compressor.     Property  w 
tested  by  34  pils^  si  m wing  3  cupriferous  amvgdaloid  l>ed8,  ea^'h  avenigitig 
width  and  about  one-third   mineralized.     Is  opened    by  a  shallow  ah»  ^^ 
Idle  at   last  ac counts. 
DEEMS  MINING  CO.  UTi^-^ 

Uliice;     iSall    I>ake    City,    Utah.     Organized    lf^O*l,    with    eapitnliiat  i*'/i 
175*000,   share.'j   2.5   cents   par,     C.    I).    lifM>khdge,    president;   A.    Han»i-*n 
Jr»,  swretary  and  treasurer,    Lnnds  include  the  Decnis  grrmp,  in  the  BiuglmAar 
district  of  Salt  Lake  county,   Utah. 
DEEP  RIVER  GOLD  BUNING  CO.  NORTH  CAROLIITA 

Mine  ofliee:  Higli  Point ^  Guilford  Co.,  N.  C.     W.  G.  Gailher,  matuMfw, 
Property  is  an  old  mine,  tarrying  go!d-silver-copp)er  ores. 
DEER  CREEK  DEVELOPMENT  CO.  UTAH, 

Organizetl  1003,  with  capikilization  $125,000,  shares  25c.  par.  Mn 
Clcghorn,  president;  Hcuin,^  Johns<m,  secretary.  Land,  7  claiins,  in  th« 
Deer  Crt?ek  division  of  the  American  Fork  ininitig  district,  Utah,  aho\^ijyt  * 
3'  to  6'  fissure  vein  in  gmnite,  ore  therefrom  givuig  assays  of  22%  copjjorwnd 
7  oz.  silver  j>er  ton. 
DEER  CREEK  GOLD  &  COPPER  MINING  CO.  WASHDIGTOIJ. 

Mine  office:     Silverton,  Snohomish <'o.,  Wash,     Said  to  have  dcvelcipw 
n  con^iilerable  ltc»dy  of  low-grade  ore^^  i»y  drifts  from  a  tunnel. 
SOCIEDAD  MINERA  BEFENSO  y  TODOS  SANTOS.  CHaE. 

Mine  nfhre:     Taltal,  Anlofagasta,  Cliilc.     l>ariiel  Olivia,  superinteiidcnl. 
Has  auriferous  copper  ores  and  employs  aWtut  40  men. 
BE  LAMAR- WALL  MINING  &  MILLING  CO*  UTAE. 

C-ontrulled  hy  Utah  Copper  Co. 
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[         "^^  LA  MAR»S  COPPER  REFIIflNG  CO.  NEW  JERSEY. 

I  Offit^e   and    wurL*:     Clirtioie,    Middlesex    Co,,  N,   J.     Organized    1903, 

I  under  laws  of  New  Jersey,  with  capitalization  $2,0(XJ/XI0.     J,  K.  De  I^  Mar, 

^^B     P»«i»deal;   L.    Vogelatein,    vire-prt^ident ;   W.    O.    Fletcher,   secretary    and 

^^B     ^^tinirer-     Plant  has  a  refinery  whh  a  mo nt lily  rapacity  of  3^5*XI  tons  of 

^^V     *^|Jper,  ^upplici*  coming  tnairaly   from    Utah,  Montana,  Arizona  and  Califor- 

^^1     lua,  TR-ith  odd  lots  picked  up  from  other  producing  fields.     Copper  h  rec*eived 

^^m    'QoUbBor  cakes  and  cast  in  lo  anodes,  which  are  tlien  rchiied  elcctrolytically, 

^H  ^imm  being  treated  in  a  silver  refinen^  having   flIter-pn».Hsea  and  complete 

^H   ^Ujpment  for  the  refilling  and  parting  of  gold  and  silver.     In  connection 

^^L^'I'li  Uic  refiner)^  is  a  sulphate  plant,  where  l^luestonc  is  produced  for  the 

^^■P^tiirements  of  the  refiner)\     There  also  is  a  blast-fumaee  where  rich  copper 

^^^**^   is  »melt4?d  occasionally,  this  lieing  siiitahle  for  smelting  tests  of  sample 

I        "•'^   ghipment«  under  tlu>  lw*Kf  metallurgical  conditions.     Works  are  located 

^^^^%T  Arthurs'  Kill,  which  i^i  the  lighterage  limit  of  New  York  Jiarbor,  and 

'^■■^  nerved  hy  two  comjK-ting  railroads.     Tlie  plant  is  practically  under  the 

^•*^trol  of  the  prominent  metal-brokerage  finn  of  Aron  Hirach  &  Sohn,  of 

5*^XllM*rstadt,  Germany. 

^feUWARE  miTK  '  MICHIGAIf. 

An  itile  property  in  Keweenaw  county,  Michigan,  on  which  sums  aggre- 
I      ^'^'ting  a!x»ut  $3.30n,lKK)  have  been  sunk  l»y  successive  managements.     Fully 
^^^ri^»od  in  Vol.  IT 

^^:EL  COBRE  consolidated  mining  CO.  ARIZONA, 

Mine  otHce:     Florence,  Pinal  Vo.,  Ariz.     Organized  under  laws  of  Del- 
Lands,  15  claims,  12  miles  east  of  Florence,  held  under  fjond  and 
,  opened  by  shaft  said  to  be  200'  In  depth,  showitjg  ores  carrying  gold, 
Silver  and  copper. 

^^OHA  DELFINA.  MEXICO. 

Utlice:     C^ntro    Mcrcantil    No.   3,    Mexico,    I>.    F.     Mine   office:     Chil- 

nringo,  Guerrero,  Mex.     Paul  Merienne,  nnnc  man/igcr*     Ores  carry  silver, 

Id  and  copper  values.     Has  steam  pouer  and  5  stfimp  mill  and  contem- 

tes  building  a  small  smelter.     Employs  about  2f)0  men. 

DEL  KORTE  COPPER  CO.  "  ARIZONA. 

O&ie:  care  of  EUery  U,  Basset t.  New  Bedford,  Mass.     Formerly  had 

prop€»rty  near  Kirkland,  Yavapai  C^Jo.^  Ariz.,  but  supposed  to  have  lost  its 

buids,   rendering  st^>ck  worthlejis. 

DEL  NORTE  COPPER  CO.  CALIFORNIA. 

iSuppost^J  tr>  have  claims  near  Smith  River,  California. 
DEMOCRATA  MINING  CO.  MEXICO. 

iUfiice:  «-are  of  H.  H.  HoiTman,  owner,  17  East  Fourth  St.,  Cineiimati, 
Ohio.  Mine  office:  I^a  Cananea,  Sfjnora,  Mex.  J.  Hook^  superintendent,  La 
Can&nea.  Tliia  is  the  oldest  mine  at  La  Cananea  and  is  surrounded  by  the 
property  of  the  Greene  ConsolidattMl.  Has  a  500'  tunnel,  450'  .shaft,  steam 
power  and  125- ton  smelter.  Em  ploy  h  about  200  men,  Orc*s  are  rich, 
And  property  b  supposed  to  be  profitable.  Prtiduction,  1903,  was  3 ,747,820 
lift*,  fine  cttppcr. 

DENN-ARIZONA  DEVELOPMENT  CO.  ARIZONA. 

Office:  care  of  John  G.  Williams,  secretary,  Duluth,  Minn.     Mine  office: 
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Bisbee,  Cochbe  Co.,  An%.  Organized  ]90.5«  with  cApiUlizaUom  i75(),0(^| 
shams  $10  par;  issued  $57U,(MJ0.  Martin  PattlHou,  president;  Thoiiu,^ 
Banion,  vice-president;  L.  C  Shattuck,  treaiiurer;  Byron  M,  Pattist>n»  »up^^ 
iiiU'iident.  Lands,  sutidr>*  claiirji*  immediately  north  of  the  Juueticm  De% — ^ 
opiuent  Co.,  to  be  tejjtfid  by  diaruoud  drilling  in  1905. 
DENVER  MINE.  ARIZO^^ 

Mine    uilice:    Gilljert,    Yavapai    Co.,    Ariz.     John    Withej*ally,    ow^^ 
Hn^  piltl-^^opix-r  on-s, 
DENVER  COPPER  MINING  &  LEASING  CO.  COLORAJ:* 

Suppiisixl  to  have  cliiiiTiM  in  the  Momi*on  diatnci  of  Colorado. 
DENVER  GROUP  GOLD  Sl  COPPER  CO.  ASOZOl^^ 

Office:  31t>  Douglass  Bld^  .  L<*8  Angelea,  Cal.  Mine  office:  Wickenbw  «-^ 
Maricopa  C^.,  Ariz.  Cnpitahwition  $2,mX),O0O,  aliares  II  par,  Thos,  ^ 
Wad^worth,  president.  Lands,  10  pateTit4xl  rlainus,  are^  194  acres.  12  adJ^^ 
northeast  of  Witkenburp.  Mineral  formation  tmeed  6,000',  with  StV  to3t^ 
width  of  vein  matter,  showing  scattered  pundlel  veina  and  stringers.  I^--^ 
tumieb  of  225'  and  tRK)',  idso  5  pnjs  pec  ting  sliafts.  Assays  nhow  15%  copf:^^ 
and  SIO  gold  |mr  ton.  Om  is  sulphide,  carrying  a  Utile  native  copper.  P^^^ 
jM'Hy  CO n si d end  promiiiing. 
DERBY  SYNDICATE,  LTD,  AUSTRAL'Ki 

Voluntarily   l(f|uidaled. 
DEROFFSKI  MINE. 

A  small  <'op{MT  producer,  near  Semipalattnsk,  Siberia. 

COMPANIA  MINERA  FUNDIDORA  DESCUBRIDORA. 

Mexican  title  of  Descuhridora  Mining  A:  Smelting  Co. 
DESC0BRIDORA  MINING  Sl  SMELTING  CO. 

Office:    Seranton,   Fa.     MiTie  ottices:     Mapinni,   Dumngo,  Mexico,  aw/ j 
Conejos,  Sinaloa^  Mexico.     D,  Gough,  general  manager     The  De^uhridwmj 
group,  at  Mapimi.  hun  a  5(10'  main  shaft,  shovsing  large  quantttie;;  of  htate i 
silver-copper  earboniiie  ore,  for  fluxing  which  Hilicioiiii  ores  ant?  Ijought  \t\  ihei 
market.     Has  complete  steam  and  electric  f>tiwer  equipment,  witii  a  »»ii^' 
smelter  built  in  1002,  enjploying  about  1,000  men  when  in  full  opicrii 
but  closed  down  in  BM)3.     At  Ct>nejos  tliere  are  several  mines  and  a  21X>-tt 
smelter,  closed  down  early  in  1904,  a  36-mile  railroad  liaving  t>een  built  rectat^ 
from  Conejos  to  Pelayo.     Duraiigo  property  was  operated  for  a  >*ear 
Guggenlieim  ExplomtionCo.,but  turned  back  to  owners  at  dose  of  19CM. 
erty  is  con.sidered  valuable.    Production,  1903,  was  4,954,272  lbs.  finer 
DETROIT  COPPER  MINING  CO.  OF  ARIZONA. 

(iJTice:  99  John  St,,,  New  York.     Mine  office:  Morenci,  Graham  < 
Employs  about  1  ,OtX*  men.     Orgaidzed  under  law's  of  Michigan,  vitli 
ization  $l,rjt)0,(M>0,  shares  $25  par.     James  Douglas,   president; 
H.  Dodge,  vice-pines jdent ;  Geo.  Notman,  secretary  and  treasurer;! 
Mills,  general  superintendent;  Dr.  L.  D.  Ricketts,  consulting  engir 
McLean^  mine  superintendent ;  G.  E.  Hunt,  mill  superintendent ;  Hj 
Gorder,  superintendent  supply  and  mercantile  department;  J.  B. 
mechanical  engineer.     Mine  was  opened  about  1880  and  has  bec-od 
large    producer.     Lands    arc    extensive,    including    the    Ryersoni 
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Central,  Copper  Mountain,  Yankee,  West  Yankee  and  Montezuma  mines, 
At  &nd  near  Morenei,  opened  by  S  tunnels  and  3  shafts,  deepest  workings 
being  about  400'  below  the  surface.  Mine  was  originally  worked  open-cast, 
as  the  ore  bodies  are  of  inunense  size,  though  'ow  in  grade,  averaging  3% 
to  -4^  copper  with  only  traces  of  gold  and  silver.  Ores  are  chiefly  sulphide 
and  highly  silicious,  with  gangue  carrying  up  to  40%  alumina,  requiring 
^*cry  careful  handling.  The  concentrating  ores,  much  the  larger  part  of  the 
P^'oduction,  are  about  one-half  oxides  and  carbonates  and  one-half  sulphides. 
A  240'  ore  bin  at  the  Ryerson  is  connected  with  the  mill  by  belt  conveyor. 
Extensive  use  is  made  of  gas  for  power.  A  Loomis  generator  with  ca- 
pacity for  making  gas  to  supply  1,000  h.  p.  from  New  Mexico  bituminous 
<^^>al  has  given  very  satisfactory  results,  averaging  1-h.  p.  hour  from  1.5  to 
1-7S  lbs.  of  coal,  effecting  a  saving  of  about  30%  in  fuel  costs.  Gas  power 
*8  Used  throughout  the  mine  and  plant,  excepting  only  for  locomotives 
aiici  hoists.  The  power  house  is  64x200',  of  steel. on  concrete  foundations. 
*Hi«  is  to  have  1,920  h.  p.  eventually,  using  Crossley  gas  engines.  Two 
^^^CK-h.  p.  engines  drive  the  blowers  connected  with  the  furnaces  by  a  300' 
P*P«,  a  third  engine  of  the  same  size  being  kept  in  reserve  as  an  auxiliary. 
•^'^v^c)  20O-h.  p.  engines  furnish  electric  power,  generated  at  a  voltage  of  250, 
®^^^pped  up  to  2,500  volts  at  the  power  house  and  carried  by  4  feed  wires  to 
*  Second  set  of  transformers  at  the  West  Yankee  mine,  where  it  is  stepped 
^^^'Vm  to  250  vc^ts  and  distributed.  A  new  500-h.  p.  engine  drives  the  air 
^^^^^pressor  that  furnishes  blast  at  8  lbs.  pressure  to  the  converters. 

The  concentrator,  at  Morenci,  is  being  rebuilt  in  two  sections,  each  unit 
^^   have  400  tons  daily  capacity.     One  unit  is  in  conmiission  and  the  second 
2^^^  be  completed  in  1905.     The  new  concentrator,  complete,  will  have  a 
^'^r  area  of  166x240',  with  Chilean  mills,  6  sets  of  16x42''  rolls,  28  revolving 
^^lieens,  40  jigs  and  120  tables.    The  ore  is  concentrated  about  7  into  1, 
^y  400  gallons  of  water  being  used  in  concentrating  one  ton  of  ore.     About 
»^00  gallons  of  water  are  in  constant  use,  125  gallons  per  minute  of  clear 
^"ater  being  supplemented  by  clarified  water  from  ingenious  and  highly 
^^ective  settling  ponds  and  clarifiers  designed  by  Mr.  Hunt.     The  supply  of 
^^*esh  water  is  pumped  from  wells  on  the  San  Francisco  river.     The  concen- 
trator was  treating  about  700  tons  of  ore  daily  at  the  close  of  1904.     The 
^ew  crushing  plant,  in  a  separate  building,  will  have  an  hourly  capacity  of 
^00  tons  and  will  be  run  days  only.     Experiments  have  been  conducted 
during  1904  with  oil  concentration. 

The  new  sampling  mill,  above  the  concentrator,  will  take  ore  from  the 
letter  by  a  400'  belt  conveyor.  Both  concentrator  and  sampler  will  be 
YMTi  throughout  by  electricity  furnished  by  a  plant  having  four  150-h.  p. 
^as  engines. 

The  smelter  has  four  54x144''  blast  furnaces  and  one  mammoth  new 
furnace  42x264*'  at  the  tuyeres.  Blast  is  furnished  by  a  250-h.  p.  gas  engine 
and  an  electric  motor.  About  57%  of  the  ore  is  smelted  as  concentrates, 
and  flue-dust  is  briquetted  for  resmelting.  The  smelter  has  an  electric  light 
plant  and  is  thoroughly  modem  in  equipment,  2,000-ton  ore  bins  and  a  steel 
trestle   thereto  having  been  built   in   1904. 

A  36^  gauge  railway  connects  the  mines  and  smelter  with  the  Arizona  & 
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New  Mexico  tBiiioAd  at  Guthrie.  TItis  line  has  a  maxtmum  grade  of  3i% 
and  bad  4  complete  loops  within  an  air-liiie  difft4ince  of  one  and  Gi»Ad 
miloH  near  Morenci,  Tlie  company  operates  a  mammoth  departjnent  itoit 
and  excellent  liot«l»  and  also  niuinlains  a  librar)%  gymna^iim]  and  club-rooin 
for  employes.  Pnxluction  of  refiucd  copper  was  10,456,000  Wm  b  i^ 
Tlie  pro[>erty  is  Qianaged  vdth  j^reat  skiU  and  la  an  exceptionally  fine  cumpfcf 
of  a  fiurcessful  low-gmde  niiiic. 
DETROIT  &  PARRY  SOUHB  MnOIfG  CO.,  LTD.  GBTAEIO. 

Office:  311  Wc'llu-rlx'e  Hldg,,  Dtjtmit,  Mith.  W.  A.  Phillips,  preadenl: 
H.  C.  Morris,  vice-president;  E,  A.  Cuvell,  secretary;  D,  M.  Pickett,  sttpotfr 
t-cndent,  UrKanized  June  3,  1!)03,  under  laws  of  South  Dakota,  *ith  taping 
i  wit  ion  $3,mKJ,CH)«),  shares  $1  par;  unissued,  $2,509,250.  PH>peny  h'mXk 
Purry  Sound  district  of  Ontario,  and  managemeiit  giYeo  no  detaBs  at  ^ 
acreage,  onm  or  development,  but  it  b  known  Uifti  mm»t  e^BcdSoit  a^p 
h{«vc  bei-n  srrun^l  fn.>m  ures  developed. 
DEVON  UHITED  MIHES  SYHDICATE,  LTD.  EHGLAl© 

OfHces:  6,  Pall  ^lall,  London,  S.  W..  Bog.    E.  Bw  Bmyum^  daimiK 
F.  N.  B.  HiU,  8ecretar>  ;  G.  W.  Ljidds,  mine  aaarngtr,    Oi^ninHi  Sum  1^< 
1901,  with  capitalization  £10,000,  shares  £1  par;  imied,  £11.000.    Ddic^^ 
tures,  £5.000  authorised;  £620  issued,  at  6%.    Laadsy  lOO  ams,  on  the 
Tavy,  De^'ODshire,  Engtand,  carrying  fin,  copper  aad  aiaeBic  oines.    U 
oping  on  a   limited  scale,  the  Centnd  copper 
ol  the  best  copper  prospecta  in  G^mwidL 
DEWEY  MHOL 

Mine  office:    Ibapali,  Tooele  €0^  Vtah. 
itmm  silvrr  ores. 
BfiWEY  MIHIL 

OHpitatiaed  al  $100,000,  Amtm  Ml  par. 
Sumks^k,  Cubon  Cb.  Wto.    Idle  al  hkA 

mm  CITY  MnnuG  ca. 

Was  opetatittgu  <^^^  UMC  aear 
DEWIY  OCMSQUDATfiD  OOKOL  A 

Umr  10  lanwr  oAc«  lii  Siil  Ukm  Clif 
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inoed,  £4000.    Ddicf^ 
By  too  anes,  00  the  nv^^ 
lamkoim.    Udel^H 

UTA^5 
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oC  cupcif-^ 
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DILL  GOLD  &  COPPER  MIlfING  CO.  WYOMHf G. 

Office:  Prescott,  Wis.  Mine  office:  Rambler,  Carbon  Co.,  Wyo.  Idle. 
W.  T.  Dill,  president;  Geo.  S.  HoUister,  vice-president  and  treasurer;  Ed.  H. 
Wallace,  secretary;  Soren  J.  Sorenson,  general  manager.  Organized  July, 
1903,  under  laws  of  Wyoming,  with  capitalization  $1,500,000,  shares  $1  par. 
Lands,  4  patented  claims,  area  80  acres,  lying  immediately  north  of  the 
Doane,  in  the  Battle  Lake  district,  opened  by  shafts  of  A2f  and  GO',  and  a 
IOC  tunnel.  Has  steam  power.  Plans  deepening  main  shaft  to  300^  and 
drifting  below  water-level. 

BILLOH  CONSOLIDATED  MINING  h  TUNNEL  CO.  WYOMING. 

Mine  office:  Dillon,  Carbon  Co.,  Wyo.  Organized  1904,  to  drive  a 
BiSCKK  tunnel  across  the  formation  at  Dillon.  Tunnel  is  expected  to  cut 
6  copper  veins  located  on  surface. 

BINGO  COPPER  MINING  CO.  AUSTRALIA. 

Mine  office:  Essington,  Hockley  district,  N.  S.  W.,  Australia.  Produced 
About  200  tons  of  high-grade  hand-picked  ore  in  1901. 

DntlGO-LA  SAL  GOLD  h  COPPER  MINING  CO.  UTAH. 

Office:  care  of  C.  S.  Richardson,  secretary.  Salt  Lake  City,  Utah.     Geo. 

^-  McCann,  manager.    Lands,  31  claims,  area  about  600  acres^  in  the  Deep 

(^^Bek  district  of  Utah.     Worked  a  small  force  at  last  accounts. 

DIVIDEND  MINING  h  SMELTING  CO.  NEW  MEXICO. 

Mine  office:  Estey,  Socorro  Co.,  N.  M.    Organized  September,   1902, 

^th  capitalization  $3,000,000.     D.  M.  Estey,  president;  B.  F.  Cobum,  vice- 

P^dent  and  secretary;  F.  B.  Street,  treasurer.     Lands,  about  2,000  acres, 

opened  by  sundry  prospecting  shafts  and  tunnels  showing  a  fair  body  of 

^^  rich  sulphide  ores  carrying  small  gold  and  silver  values  and  a  little  lead. 

Has  a  100-ton  concentrator  and  plans  installing  a  50-ton  smelter. 

^IXIE  MINE.  UTAH. 

Owned  by  Utah  &  Eastern  Copper  Co. 
IH)AHE  MINE.  WYOMING. 

Owned  by  Battle  Lake  Tunnel  Site  Mining  Co. 
IH)A]IE-RAMBLER  MINE.  WYOMING. 

Owned  by  Battle  Lake  Tunnel  Site  Mining  Co. 
]X)A]IE-VERDE  MINING  CO.  WYOMING. 

Office:  1301  Monadnock  Bldg.,  Chicago^  111.  Mine  office:  Encampment, 
CwbonCo.,  Wyo.  John  T.  Clarke,  president;  Frank  G.  Brown,  aasistant 
•cretary;  Robert  H.  Young,  general  manager.  Organized  June,  1902^  under 
^W8  of  Wyoming,  with  capitalization  $1,500,000,  shares  $1  par.  Lands,  7 
dainu,  on  which  a  little  development  work  has  been  done  in  the  hope  of 
■WJdng  the  extension  of  rich  veins  found  in  the  Doane-Rambler. 
D8.  CARL  PETERS'  ESTATES  &  EXPLORATION  CO.,  LTD.  AFRICA. 

Title  changed  to  South  East  Africa,  Ltd. 

D06AMARU  MINES.  JAPAN. 

Mine    office:   Ago-mura,  Ochi-gori,    Iwami,    Japan.     B.    Hori,    owner; 

J.  Stajaki,  general  manager.     Were  opened  circa  1845,  reopened  1873.     Ore 

0  elialcop3rrite  associated  with  argentiferous  galena,  sphalerite,   and   iron 

pyrites,  with  quartz  gangue.     Principal  vein,  of  10'  to  25'  widtli,  traverses 

;  psnite-porphyry,   with   frequent  faults.     Have  steam  and  electric   power 
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and  a  smaH  smelter,  employing  aljoiit  600  liands.     Production  in  1900  wc 

lti»05t^  monmie  of  mlver  mid  551,  ItH  lbs.  of  reliued  eoppcr. 

I>OOSKXN  MIKE.  ITEVAD   ^ 

Mine  tjffice:  Ueno^  WiLshoi?  Co,,  Nev.     Has  copper-gold  ores, 
DOLCOATH  MINE,  LTD.  ENGLAV^^ 

iXFuos:  20,  CVipilittll  Ave.,  London,  E,  C,  Eng.  Mine  office:  Camh>oi^^^^ 
Cornwall,  Eiig.  i*  Hiirvi-y,  rhaimian;  O.  Wethered,  vice-clmimian ;  l'\  V^ 
Tlioriiiia,  i>ccretar>v;  K.  A.  Tlitmias,  mine  nmnager,  OrKanixed  July  15.  \Htm^ 
with  capitiilizatioii  £3,50, OIX),  shares  £1  par;  £285,111  paid  in.  1^  a  Ifi/yesQ 
priniucer  of  tin  and  a  small  prodncer  of  copper,  being  the  principaJ  vum  "•'^ 
of  Coniuall  at  present.  Has  a  shaft  nearly  one-half  mile  de«^p.  Paid  div  '  ^' 
deJid-^  until  l*)(l2. 
DOLLY  B.  MIHE.  COLORADiC^* 

Mine  ofhte:  Leadville,  I^ke  Co.,  Colo.  P,  K,  Connelly,  manager*    Ur 
carry  gold,  silver,  lead  and  c<»pper.     Has  Rt«ani  and  ele<'trie  power  ande 

pltiyixl  a  considerable  force  at  last  accounts.  

DOLLY  HYDE  MmE.  MARYLAIT:^. 

ijorated   in   l^'rederick  county,   Maryland,  and  is  the  principnl  I'opjj^  *t 
mine  of  the  state,  though  never  a  targe  producer  and  long  idle.     Ores  occ=r«f 
as  rtuilachite,  Imniite  and  chalcopyrite,  in  Umestone  country  ro<'k. 
DOLLY  VARDEW  MINE.  COLORAOC 

^\r\f^  oliiee:  ♦Sunset,  Boulder  Co.,  Colo.     Garner  it  Ewing,  owners.     L.   J, 
Ewingt  manager.     Ores  c^ny  gold  and  eopper.     Has  steam  power  and  t?ro- 
plnyed  about  10  nifii  at  ln.st  accounts. 
DOLORES  COPPER  MINING  CO.  MEXICO. 

Mine  office:   MateJmala,   Siin   Luis   Potasi,   Mex.     W.   B.  A-  DingirflJI, 
general    nianager;    Luciano    Mureno,    f^uperintendent.     Opened    by   liuaa^ 
and  €iquipped  with  steam  power.     Employs  a)x»ut  300  men.     Bitpposed  to 
be  held  nt  pron'iit  by  Giiggnnhcim  Exploration  Co. 
DOMINGUEZ  COPPER  MINING  CO.  COLORADO. 

Minr  afTit  e:   lu-lta.  iK'ltii  Co.,  Colo.     Lands  are  near  Dominguci  Carton 
DOMINION  COPPER  CO,  BRITISH  COLUMBIA. 

.Vbsorbed,  1904,  by  Montreal  &  Boston  Consolidated  Mining  &  i?uvAiH  j 
Company. 
DON  CARLOS  4  EUREKA  CONSOLIDATED  MEXlCOj 

COPPER  MINING  CO. 

Offiee:  care  of  Sidney  Witherl^ee,  Detroit,  Mich.     Mine  office:  No 
de  Dicw*.  Durango.  Mi*x.     PnijM'rty  includes  the  Don  Carlos  y  Aitexa, " 
and  otlier  nnnes,   liM*at<Hl   about  65  miU^  southea^st  of  Durango.     Vd 
about   I -SO'  \vjdt%  and  mixed,  carrying  r^niall  stringers  and  (tockets  «f  I 
grade  bornilc,  with  gold  and  silver  values,  a.<4sayiiig   18%  copper, 
gold  and  3  kilo«  silver  per  ton.     Production,  about  75  tons  of  ore  in  J 
yeiicfl. 
DON  JUAN  MINE.  Ofi 

Minf>  rtHioe:  Geiser,  Ore.     N.  H.  Thibault,  owner;  D.  D,  McLeotlJ 
^rea  earr\^  gold  and  copper.     Has  steam  power  and   If 
en  at  last  accotmtH^^^^^^^^^^^^H 
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^ITA  LOUISA  COPPER  &  GOLD  MINING  CO.  MEXICO. 

Office:  69  Wall  St.,  New  York.  Mexican  general  office:  lA,  San  Fran- 
c-o  7,  Mexico,  D.  F.  Mine  office:  Acuitzio,  Michoacan,  Mex.  Organized 
^>2,  under  laws  of  Delaware,  with  capitalization  $1,500,000,  shares  $5  par, 
paid  in.  Chas.  M.  Heath,  president;  Wm.  A.  Buckman,  vice-president; 
inuel  L.  Ward,  secretary  and  treasurer;  A.  J.  Peyton,  general  manager; 
seph  G.  Ck>llinson,  superintendent;  T.  Richmond  Crum,  engineer;  Miguel 
>jon,  superintendent.  Lands,  45  pertenencias,  area  111  acres,  about  one 
le  from  the  Santa  Elmilia,  in  the  Morelia  district  of  Michoacan,  24  miles 
>m  nearest  railroad  station  on  the  Mexican  National  line,  showing 
fissure  veins,  of  which  two  are  being  developed,  these  having  3'  average 
dth  and  giving  assays  of  9%  to  63%  copper  and  up  to  120  oz.  silver  and 
•2  gold  per  ton,  from  oxidized  ores  slightly  developed  by  shafts  and  tunnels, 
anagement  is  apparently  honorable,  and  veins,  while  narrow,  are  rich,  but 
le  company  is  following  the  fatal  policy  of  paying  10%  dividends  while 
Ul  selling  stock,  which  naturally  hurts  its  standing  in  the  eyes  of  aU  con- 
rvative  investors. 
BWERKSCHAFT  DES  BLEI-  UND  KUPFER-  GERMANY. 

ERZBERGWERKS  DOROTHEA. 

Mine  office:    Jannowitz,    Schlesien,  Germany.     Herman    Schonfelder, 
gent.    Has  one  shaft.    Presumably  idle. 
K)ROTHY  MINE.  VIRGINIA. 

Mine  office:  Viigilina,  Halifax  Co.,  Va.    Shipped  a  small  quantity  of 
»^phide  ore  in  1900.    Presumably  idle. 
^  CABEZOS  CONSOLIDATED  MINES  CO.  ARIZONA. 

Mine  office:    Dos  Cabezos,  Cochise  Co.,  Ariz.     Oscar  W.  Roberts,  super- 
iiiteiMient.     Has  auriferous  and  argentiferous  copper  ores,  with  steam  power 
^  a  small  smelter.     Property  considered  promising. 
^UBLE  STANDARD  GROUP.  ARIZONA. 

Office  and  mines:    Lochiel,  Santa  Cruz  Co.,  Ariz.    Frank  Olsen,  owner 
^  manager.     Ores  carry  copper,  silver  and  lead. 
^UGLAS  COPPER  CO.  MEXICO. 

Office:  42  Broadway,  New  York,  N.  Y.  Mine  office:  Cocorit,  Alamos, 
^ra,  Mexico.  Organized  1903,  with  capitalization  $3,000,000,  shares 
^par.  Theo.  Douglas,  president  and  general  manager;  Melbert  B.  Carey, 
^president;  Victor  M.  Tyler,  treasurer;  John  C.  Rowe,  secretary;  O.  J. 
^fe,  mine  superintendent.  Emplo)rs  about  120  men.  Owns  the  mines 
*Dd  works  of  the  Anita  Copper  Mines  Co.,  S.  A.,  and  other  property,  includ- 
^  ranched  and  coal  and  timber  lands.  Mineralized  lands  are  242  acres, 
with  total  holdings  of  19,760  acres,  in  the  Baroyeca  district.  Mines  are 
developed  in  a  crush  zone  in  a  series  of  bedded  erupt ives  consisting  of  diorite, 
*ndc8ite  and  trachyte,  showing  various  ore  bodies,  'width  of  mineralized 
a>nc  averaging  about  150'.  Ores  are  cuprite,  malaconite,  malachite,  azurite, 
fhiysocoHa,  brochantite,  chalcopyrite,  oomite,  covellite  and  ohalcocite, 
averaging  8.5%  copper,  5.5  oz  silver  and  $5  gold  per  ton.  Development 
8  by  shafts  of  75',  79',  100',  ISC',  and  600',  with  considerable  underground 
penings,  estimated  to  give  400,000  tons  of  ore  in  sight.  Underground 
"ork  is  being  pushed  systematically  and  actively.     Surface  improvements 
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iiu'lude  steaiii  ImLstiiiK  platii,  lfihonitor>'  ujid  lu^suy  uffi<e  and  nere&sary 
aud    oHiie   Ijuildhi^.     Cbiiipaiiy    pkiriB  ronllnuiiig   development    work 
iiii^  tailing  a  redact  km  plai^l»  iiu-ludiiiK  foment  rn  tor  and  smeller  of  25<i 
cttpiieity,  durini:   l'J05.     iManagciiient  Lh  regiirded  iu<  good  and  pn>perty 
onti  o{  roa^idendije  promise, 
DOUGLAS  MINING  &  MILLING  CO.  WYOJ 

Mine  olliee:  Itamblcr,  Carbon  Oh,  Wyo.  O.  G.  Blaisdell,  supei 
tendent.  Property  adjoins  Uie  Hiunljler,  in  th<3  Dou^^las  Qrevk  dwt] 
I1h8  .shown  cyprite  cairjring  gofxl  Assay  values  in  gold.  Presumably  idi 
DOUGLAS  MINING  A  SMELTING  CO,  KEV. 

Office:  2-0  SanMjme  St.,  8iin  Franeiseo,  Cnl,  Mine  office:  Yerin^r^ 
Lyon  Co.,  Nev.  A.  B.  \\\  Hmtge-w,  genera!  manager.  Property  is  the  Doi 
Ins  group,  in  the  Pioc  lie  di^triLt,  larryijig  auriferous  and  angentiferoua  eopj 
ores,  BhiO  the  old  Bhie«tone  smelter.  Mine  is  j»aid  to  liavc  a  eot&sidemi 
amount  of  ore  hlocked  out  for  sloping. 
DOUGLAS  REDUCTION  WORKS.  ARIZOl 

Ulhee    IK*  John  SU,   New   York,     Works  office:     Douglas  Coeliisc 
Ariz.     A  PhL'J]M  Dodge  tt  Co,  enterpriije,  treatjjig  ores  from  the  firm't*  mi 
in  C-ochise,  OrahaJii   and  Gila  rouhtie.H,  Arizona,  and   the  Mmtezuma 
Cananea  district»  of  Sonora,  Mexico,     Plaiit   ia  fuMy  described   in  the  art: 
<»n  CopjM'f  Qu*'*''i  Consolidated. 
DOVER  MINING  CO,  COLO] 

Mine  office:     Idaho  8pri ng«.  Clear  Creek  Co,,  Colo.     David  EUis,  axtpet^ 
intcrMiciit.     On-^  earry  gotd»  silver  mid  copper.     Has  steam  poucr. 
DRAGOON  COPPER  CO. 

Office ;    92 1  Colunibua  Ave.,  Boston,  Mass.     Lociition  of  lands,  if  my, 
unknown. 
DRAGOON  COFFER  MINING  A  SMELTING  CO,  ARIZOJUL 

Ollice;  yiU  1  rubt  Bkl^.,  Los  Angeles,  Cal.  Mine  office:  TomUtDOi, 
Cochise  Co.,  Ariz.  Organized  May,  1902,  utidcr  laws  of  Arizona,  with  n\r 
italizntion  l2,fMM^(KX),  shart^  II  par,  C,  M,  Henaud,  president;  W,  ArtMr 
Pliipfis,  \ ke-prL^Mident ;  G.  H.  Mosher,  secretary  aud  treasurer;  Gett  M 
Henrj^  general  nianagei .  Lands,  20  elainis,  area  UX)  acres,  near  the  UidSt- 
march  and  opposite  the  Black  Diatnond,  showing  3  contact  veins  betwwn 
limi^tonc  and  porphyry,  giving  assays  of  16%  copper,  11%  lead  and  14  o*- 
ailver  per  ton,  from  asurite,  malachite,  bomite  and  chiUcopyrite. 
4  short  tunneb  and  a  465'  shaft  sliowing  high-gnide  ore  at  bptt^jm, 
steam  power  and  a  3-i-h.  p.  hoiat,  gotd  for  depth  of  l^CKK}',  Company 
sinking  shaft  to  depth  of  SiW  and  drixing  an  l,MfK}'  tuimel  to  d«vdop 
at  depth  of  ahout  SfitK,  and  idso  plans  inst-alling  an  air  compresssor 
DRAGOON  MINING  CO. 

Offl(e:  2tjl  Broadway^  New  York.     Mine  office:     Johnson,  C^ochise, 
Ariz.     Idle.     Geo,  M.  Jacocks,  prt^ident;  L.  M,  Clifford,  general 
DRAGOON  MOUNTAIN  MINING  CO. 

Offire:    533   Keantey  St,,  San   Francisco,  Cal.      Mine  office 
Cochi.'^  (Mk,  Ariz      t)rgHni/.cHl   under  lawi*  of  Arizona,   wiili  ea)- 
Vi(H\   president;  Chu  C    Mow,   vice-president,   1 


t;  California  Safe  Dopti^it  it  Trust  Co.,  doposilan'.     Lands  art*  sundry 

7**^  fiear  Middle  Ptisa,  iji  I  he  DrupHJii  Mountains,  upened  by  shaft  and 

^^*^*»g  a  protiUKttig  shoeing  <«f  ores  t-arrjing  cupper,  silver  and  Kold.     Coin- 

^^y  was  organized  by  wealtliy  Cliinese   re«ident4<  of  San    Fmnc-iswo  and 

*^^bst4Dnt*,  Arizona,  and  is  operating  along  sfrii'tiy  bysiness-like  and  modem 

^^.  under  the  nianagetnoni  of  an  exjierieneed  and  enpnble  mining  man. 

^^OGSET  KOBBERVAERK.  NORWAY. 

Afine  office:     Meldiden,  Nonvay*     Pn^Hiyced  2  J  IS  tons  of  cupriferous 

^tes  in    1900. 

^^RcnOCERS  DEVELOPMENT  CO,  WASHINGTON. 

Oflire:  15  Jamison  Bldg.,  Spokane,  Wash.     Mine  ofHre:     ('hc4an,  Uknn- 

*^Kaii  Co.,   Wash.     R*   D.  Johnson,   president;  Thonms   Mnloney,   sec"retar>% 

^Mp3ipit4il]Kulion  fl(X*,< KK),  f?han*s  IDo.  par.     Said  to  liavf  a  limited  anjount  of 

^^Pt^eloprnent  work  with  a  fair  sht^wing  of  ore. 

^E>UCHESS  MINING,  MILLING  A  SMELTING  CO.  WYOMING. 

M i ne  office :     Hr Jincs,  A II  may  Co. ,  W\  o .     LeR( >y  Grant,  general  manager. 

l>UCKTOWN  COPPER  MINES.  '  GEORGIA. 

Mine  oflicc:     Piert^eville,  Fannin  Co.^  Ga.     Has  sulphide  ore,  opened  iiy 

»l^iaf  t .      Ihiji.  steam  p<f we r.     Idle- 

l^nCKTOWN  SULPHUR,  COPPER  &  IRON  CO.,  LTD,  TENNESSEE, 

^H        Offices:  I,  Gresham  House,  Old  Broad  St.,  Londtm,  E.  C.^  Eng.     Mine 

^Vfiire:     IsHliella,  Polk  Co,,  Tenn.     Col.  Jjis.  I^Geyt  Danieil,  chairman;  C,  J. 

browning,  secretary ;  Joseph  Gordon  Gordon,  managing  director. ;  Jas.  Woriey, 

j^uditor;  W.  H.  FrcH?hind,  general  iiianagcr;  (\  \\\  Ucnarek,  assistant  general 

m^amXing.rT.     Organized  Felj.  10,  IKIJI,  with  rapitahxntion,  £75,IKJ<J,  sharea  £1 

fxiT,  issued,  £t}6,2(*f),  in  74,S(MJ  ordinarv'^  shares  and  2(X>  founders'  of  £1  each, 

garofite  imug  diHsible  on  a  fjasis  of  7%  pliLs  one-hsilf  of  net  remaining  pn^fits 

^^^  the  ordinary*  shares,  balance  of  profits  going  to  the  founders'  shares.     De- 

^Kientiires:  £3i.fW>0  first  mortgage  5%;  £7,735  *teeond  mortgage  7%.     Paid 

^B|i%iciendB  of  7^%  to  17%  annually,   IH97  to  l(*f)l,  inclusive.     Net  profits 

^^n   lyOl  were  £14,rfil  and  net  loss  in  Hi02  w-aa  £1,218,  but  operations  for 

1903  gave  a  profit. 

^m  Lands  include  tlie  Mary,  Callowell  and  other  mines,  acquired  at  n  cost 

^BqC   £68^057.     Main  aliaft  is  ti^Xl'  deep  and  ores  are  exclut^ively  suipliide, 

^^■iveniging  under  3%  copper,  and  are  without  either  gold  or  sikc^r  values. 

^P^Rflfl  steam  and  eJcctrie  power.     Smelter  has  a  Herreshoff  furnace  with  daily 

capacity  of  al)Out   KKJ  tons  of  crude  ore,  with  n  No.  6  Conner9\'ille  blower 

driven  by  .a  dircct-coimected  engine.     An  important  change  in  the  smelting 

proeeaB  was  made  in  1*J03,  ajid  instead  of  hciip-rfjaHtnig  the  ores  as  formerly, 

the  pryritic  &\^tem  ia  employed,  thin  making  a  20%  matte  in  tiie  first  fusion 

I  Atid  a  50%,  mait-e  in  the  second  fusion,  the  change  in  smelting  methods  cutting 

[down  the  capacity  of  the  furnace^  Irut  etTecting  a  considerable  economy  in 

!  fuel  charges.     Tlie  change  from  roasted  to  m\v  ore  is  aiiid  to  have  effectt?d 

ivini;  of  about  3  cents  per  pound  on  the  rt^fined  copfjcr  production  and 

oeafi,  and  its   intelligent   and   luglily  isurcesi^ul   application   In   both 

jtbeorj*  and  practice,  have  l>een  highly  commended  by  metallurgif^tH.     The 

[furnace  at  first  lost  48%,  in  tonnage  efficiency,  Injt  this  has  been  reduced  to 

|1^.5%  net  loss  only.    The  smelt^jr  is  not  of  entirely  modem  design  and 
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The  ppopttty  also  has  a  snuill  arid  pLaat 
id  Bmt  ropper  [vobaUy  is  about  l^Z50,(iU>  pouods. 
DCTGWAT  COPFKX  MmifG  CO.  IHAS^ 

O.  F.  ^taraon,  geneni  iii»iiagier.     lAnda  are  m  the  Deep  Creek  dbint'^ 
of  Ulah.     H^  a  IfMT  afaafi  oo  a  IS'  contai?!  vein  between  limes»t4jne  aiui  pui" 
piijrfy.    Dm  aanjr  1%  to  36%  copper,  up  to  45%  lead,  17  02.  silver  t^ 
$IM  gold  per  Urn. 
DUKE  GROtTP.  NORTH  CAROLBIA. 

Mine  office:    Roxboro,  I^rson  Co.,  N.  C,     B.  L,  Duke,  oxMier   TW- 
Marim,  fiipefiDleDdeiit.     Lands,  4 71 J  acres.     Property  hns  4  almita,  d^yt^^ 
I7(y.     Veins  are  finures.  ore  tia\  iiig  a  gajig:ue  uf  quarts,  epidute  and  Mil*? 
Has  good  steam  pouer  equipment. 
MUTA  LA  DULCIIIEA.  CSOS* 

Mine   office,   dipbp'*,    Ataeama,    Chile.     Dt^epesi  shaft,   2,500'.    Or«s 
are  oxideis  and  raHjoiiate!}  to  depth  of  tMl\  sulphides  below,  ores  nmgu)| 
5%  t*>  2^%  m  ('oj>per  tenor.     Vein  is  2i'  t^  ide  in  places, 
DULUTH  COPPER  CO.  SOUTH  DAKOTA  it  OHTAKlO- 

N<it  founii  iiy  postal  authorities  at  Dululh,  Minn.     Hun  cupper  daiB^ 
in  Trill  Twp.,  Algoma,  Ont.,  also  near  Custer  City,  Custer  Co.,  S,  D.    W*^ 
prospwtiiig  Sciutli  Dakota  lands  with  diamond  drills  late  in  1902.     Pcfiiftf^ 
Kattif  n^  Hlark  Hills  ^t  Duhitii  Coppc*r  ^fining  Co. 
DUL0TH  a  ARIZONA  COPPER  MINING  CO.  ARIZOIL^ 

t  Wiir:  '2VJ  Wv^t  Superior  8t.,  Duluth,  Minn.     Capitalisation  $l,UOO,0C^^ 
hIijiith   II    pj*r     ('has,  VV.  Erirson,    president;  Gid«ou   Schelin,    ficeretar:^^^ 
Ijindn  4  rlaiiiis,  hlvuiIi  of  Frej^olt,  Yavapai  county,  Arixona,  showing 
Krvin^  aVrrage  rt,*«say  v:d«e8  uf  1 1%  eoppt»r  and  $6  gold  per  Um. 
DULUTH  &  CHIRICAHUA  DEVELOPMENT  CO.  ARIZOHj 

tMhie:  Dviluth,  Mitin.     Mitie  olBre:  BumUse*  Cochise  Co,,  Ari».    Oi 
gitiiittHl  \\HH,  under  Uu^  of  MiimesoUi,  vitli  ciipitaltmtkm  $700,000^ 

iU»  piir.     Majiiii  P^ttison.  prvsideDt;  Edwatd  F.  Svecney*  we-piv- ^^ 

kihI  matui^iikg  ditvctor;  Geo*  H.  Cfeusbj,  aerreiaiy  and  tiYsaaiifff;  pt^ftdisL.^^^ 
oltn^fH,  Myvoix  M.  l^ittbon  abd  ThniMM  fiaidoc,  diiccionL   Ptopeity  k 
f^Uivi^u  ami  t\^t|i|x«\^ilis  gtv^pB.    FofBiMv    Idken  vade^  homd  and 
Ihitfii  J«!khn  Sulli\tuu  and  suppoMd  to  kkxw  ben  hma^  ^mxl^l  by 
y^lQrM  fliwot  t1il.lCB7elauBiali<Mt^MfaB««t«f  Ife  Qimc^hoa  Dig^ 
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^%  copper  and  S6  gold  per  ton.     Development  work  was  in  progress  at  last 

^c>counts. 

^tJirCAN  MINniG  &  DEVELOPMENT  CO.,  LTD.       BRITISH  COLUMBIA. 

Lands,  claims  in  Cowhican  Lake  district,  Victoria,  B.  C,  which  have  given 
assays  of  4%  copper  and  50%  lead,  with  gold  and  silver  values. 
>XX]r£IRK  GOLD  &  SILVER  MINING  CO.  ARIZONA. 

Office:  Prescott,  Ariz.     Mine  office:  Maxton,  Ariz.     Edw.  Kinzle,  super- 
^t«ndent.     Ores  carry  gold,  silver,  copper  and  lead.     Has  gasoline  power 
'•^ici  employs  about  10  men. 
E>ITQU£SNE  MINING  &  REDUCTION  CO.  ARIZONA. 

Mine  office:  Washington,  Santa  Cruz  Co.,  Ariz.  J.  F.  Tener,  agent. 
^^^r>e  is  chalcopyrite,  associated  with  sphalerite,  galena  and  iron  pyrites,  in 
i^  fissure  vein  between  granite-porphyry  and  limestone,  opened  by  a  635' 
B^u^t.    Has  steam  power  and  air  compressor.     Idle. 

COMPAfllA  MINERA  DE  COBRE  DE  DURANGO.  MEXICO. 

Mine  office:  La  Trinidad,  Otaez,  Durango,  Mex.     Wm.  Dwinert,  presi- 
dent.   Operates  copper  property  formerly  owned  by  Gushing  &,  Walkup. 
I>URANGO  COPPER  SYNDICATE,  LTD. 

Lands  sold,  1900,  to  A  vino  Mines  of  Mexico. 
DURANGO  MINING  CO.  MEXICO. 

Mine  office:  Yerba  Buena,  Durango,  Mex.    Capitalization  $1,000,000. 
^^nds,  5  claims. 
l^mtGEE  MINE.  VIRGINIA. 

Owned  by  Person  Consolidated  Copper  &  Gold  Mines  Go. 
1>DTCH  MILLER  MINING  &  SMELTING  CO.  WASHINGTON. 

Office:  202  Denny  Way,  Seattle,  Wash.  Mine  office:  Skykombh,  Sno- 
*^wni8h  Co.,  Wash.  H.  P.  Fogh,  general  manager.  Lands  show  vein  with 
'^'^ximum  width  of  18',  carrying  auriferous  chalcopyrite,  several  small 
^odter  shipments  averaging  net  returns  of  $37.65  per  ton.  Opened  by  shaft, 
^*ind  and  open-cut,  giving  a  fair  showing  of  ore. 

Button  mine.  Montana. 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.     Patrick  Wall,  sujxirintendent. 
^«»  a  SSO'  shaft.     Is  a  small  property  in  East  Butte,  and  one  of  the  oldest 
the  camp.     Development  work  was  conducted  actively  during  1904,  and 
tf  ckse  of  year  a  6'  vein  of  rich  ore  was  cut. 

msULSKI  WORKS.  RUSSIA. 

SoU  to  Caucasus, Copper  Co.,  Ltd. 

LE  COPPER  CO.  WYOMING. 

Office:     1608   Wazee  St.,   Denver,   Colo.     Letters   returned  unclaimed 

Battle  and  Encampment,  Carbon  Co.,  Wyo.     Property  is  the  Gertrude 

carrying  auriferous  copper  ores  and  equipped  with  steam  power. 

I  COPPER  MINING  CO.  WASHINGTON. 

ne  office:    Ghewelah,  Stevens  Go  ,  Wash.     M.  Mitchell,  superintendent. 

3  claims,  south  of  the  Wonderful  group,  on   SteveiLS  Peak.     Has 

rying  gold,  silver,  lead  and  copper,  opened  by  shaft  and  tunnel. 
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EAGLE  COPPER-GOLD  MINING  CO.,  OF  ARIZONA.  ARIZOl^ 

Office:  1022  Garfield  Bldg.,  Cleveland,  Ohio.  Min^  office:  Witk^ 
burg,  Maricopa  Co.,  Ariz.  Alex.  M.  Fulford,  president;  Benj.  J.  Pe^- 
vice-president  and  general  manager;  Herbert  E.  Hudson,  secretary  ^ 
treasurer;  Oscar  Jennings,  superintendent.  Oi^ganized  August,  1902,  uxic 
laws  of  South  Dakota,  with  capitalization  $1,000,000,  shares  $1  pa 
Lands,  5  claims,  area  95  acres,  in  the  Blue  Tank  district,  showing  8  ore  bodi^ 
of  which  the  principal  one  has  a  i^idth  of  12^  to  20^  and  gives  assays  of  ICP* 
copper,  10  oz.  to  35  oz.  silver  and  $6  to  $18  gold  per  ton,  from  oxide,  c^ 
bonate  and  sulphide  ores,  developed  by  shafts  of  50'  and  108'.  Works  5  m^' 
EAGLE  COPPER  &  GOLD  MINING  CO.  IDAS< 

Office:    Wallace,   Idaho.     Organized   1902,   under  laws  of  Idaho,   V 
J.  H.  Nordquist,  et  al,  with  capitalization  $1,000,000,  shares  $1  par.    Lancfc 
a  short  distance  southeast  of  Mulian,   Shoshone  county,   Idaho,  have  beei 
undeiigoing  development   for  several  years. 
EAGLE  METALLIC  COPPER  CO.  PENNSYLVAHU 

Letter,  returned  unclaimed  from  former  office,  Belvidere,  N.  J.  Orgw** 
ized  Man*h,  1903,  under  laws  of  New  Jersey,  with  capitalization  $500,000. 
Henry  D.  Deshler,  president;  John  S.  Romig,  treasurer;  Miss  Millie  DesUtfi 
secretar>\  Lands  are  in  Adams  county.  Pa.,  including  an  old  copper  mioCt 
.  never  successful.  Some  development  has  been  done  by  present  owners, 
during  1903-1904. 
EAGLE  MINING  CO.  CALIFOSlU- 

Mine  office:    Needles,  San   Bernardino  Co.,  Cal.     H.  Ahrens,  aupl. 
EAGLE  &  BLUE  BELL  MINING  CO.  UTA0- 

Mine   office:    Tintic,   Juab   Co.,    Utah.     Duncan   McVichie,   prewfc*"* 
and  general  manager;  H.  H.  Green,  secretary.     The  Bingham  ConaoUdat*» 
Mining  &  Smelting  Co.  owns  190,000  of  the  company's  250,000  shares  a"^ 
property  is  operated  as  part  of  the  Bingham  Consolidated. 
EAST  PACIFIC  BnNE.  MOSXAl^ ' 

Mine  office:  Windsor,  Broadwater  Co.,  Mont.  Robt.  A.  Bdl,  o««*i] 
F.  A.  Taylor,  suf)erintendent.  Ores  carry  gold  silver  and  copper,  ^i 
steam  power  and  25-ton  smelter,  employing  about  50  men. 
EAST-3IDE  GOLD  MINING  CO. 

Letter  returned  unclaimed  from  advertised  office,  LainbertviUe,  N.4 
Mine  office:     Bishee,  Cochise  Co.,   Ariz.     Organized  under  laws  ol 
Dakota,   with  capitalization  $1,0(K),0()0,  shares  $1   par.    Chaa.  C. 
president  and  general  manager;  E.  C.  Gallagher,  secretary;  W.  A. 
assistant  secretary  and  treasurer.     Lands,  9  claims,  area  168  acrei^  i 
G  miles  east  of  Bisbee,  showing  veins  opened  by  shafts  of  W  and  W,  1 
assays  of  $8  to  $265  gold  per  ton,  with  small  copper  values. 
EASTERN  NATIONAL  COPPER  CO.,  LTD.  NOVA  I 

Succeeded,  1904,  by  Cheticamp  Copper  Co.,  Ltd. 
EASTERN  STAR  MINe!!  ARC 

Letter  returned  unclaimed  from  former  mine  office,  WiUiams,  Cbt 
Co.,  Ariz, 


ECHEVA  RRIA  —EINA  .SLEIGH.  aS7 

.    IL  ECHEVARfilA.  CHILE. 

Operates  the  Quilomenco  mine,   opened   1892,   in   the  department  of 

[llapel,  Chile.     Annual  production  is  about  100  tons  refined  copper. 

BCBO  MUnilG  &  MILLI1I6  CO.  WYOMING. 

Mine   office:    Rudefeha.   Carbon   Co.,    Wyo.     Lands,   4   claims,    lying 

north  of  and  near  the  Ferris-Haggarty  mine  of  the  Penn- Wyoming  Copper  Co. 

BCLIPSE  GOLD  &  COPPER  MnflNG  CO.  MONTANA. 

Merged,    1904,   in  Eclipse-Argo  Mining  Co. 
^aiPSE-ARGO  MINING  CO.  MONTANA. 

Ofl5ce:  Helena,  Mont.  Mine  office:  Canyon  Ferry,  Broadwater  Co., 
Mont.  Idle.  Organized  March  7,  1904,  under  laws  of  Montana,  with  cap- 
italization $300,000,  shares  $1  par,  as  a  merger  of  the  Ai^go  Gold  &.  Copper 
Mining  Co.,  and  the  Eclipse  Gold  &  Copper  Mining  Co.  W.  F.  Quade,  pres- 
Klent;  M.  H.  Reardon,  vice-president;  A.  W.  Martin,  secretary;  F.  L.  Sizer, 
secretary  and  general  manager.  Lands,  4  claims,  two  patented,  area  80 
seres,  m  the  Hell  Gate  district,  showing  a  10'  fissure  vein  traced  2,800^  in 
^^Ate,  carrying  chalcopyrite  and  bomite  assaying  12%  copper,  "developed 
by  tunnels  of  300"  and  1,100'.  Has  steam  power  and  40x85'  log  mill  with 
10  gra\ity  stamps,  and  1  Wilfley  table.  Production  in  1903  was  204,570 
lbs.  fine  copper. 

SCTOH  MINE.  ENGLAND. 

An  old  and  idle  property  in  Staffordshire,  England,  owned  by  the  Duke 

^  Devonshire.    Was  opened  in  Roman  times  and  operated  as  recently  as 

1^.    Depth  is  about  1,500^.    Was  the  first  English  mine  to  use  gunpowder 

'or  blasting,  in  1677  and  the  first  to  use  wire  rope  for  hoisting. 

;      Q)DT  GOLD,  SILVER  &  COPPER  MINING  CO.  ARIZONA. 

[  Office:    P.  O.  Box  596,  Phoenix,  Ariz.     Organized  Aug.  22,  1902,  under 

^^  of  Arizona,  with  ca|>italization  $1,000,000,  shares  $1  par.     F.  L.  Eddy, 

pittident  and   general  manager;  S.   P.   Donnell,   secretary  and   treasurer. 

Unds,  10  claims,  area  200  acres,  and  5  acre  millsite,  in  the  Frog  Tank  Moun- 

tttns.  Old   Baldy  district  of   Maricopa  county,   Arizona.     Country   rocks 

tt«  porphyry  and  gneiss,  showing  a  3'  fissure  vein  in  porphyry,  opened  by 

■X  10'  pits,  shafts  of  20'  and  65'  and  tunnels  of  25',  100'  and  105',  showing 

oxide  and  carbonate  ores  assa3ring  4.5%  copper  and  25%  lead,  with  gold 

;    tod  silver  values.    Company  plans  resuming  development  work  in  1905. 

IDISON  MINING  CO.  BRITISH  COLUMBIA. 

Mine  oflBce:    Yreka,  Vancouver  Island,  B.  C.     Lands  adjoin  tlie  Yreka 

Copper  Co.,  Ltd.     Development  work  has  given  a  promising  showing  of  ore. 

:   KDMUNDIAN  (MANICALAND)  COPPER  CO.,  LTD.  MOZAMBIQUE. 

Liquidated  voluntarily,  July,  1902. 

EDNA  MAY  MINING  CO.  COLORADO. 

^         Letter  returned  unclaimed  from  former  mine  office,  Winfield,  ChafTeo 

county,  Colo. 
IKRASLEIGH  EXPLORATION  SYNDICATE,  LTD.  AUSTRALIA. 

I         Offices:  20,  Copthall  Ave.,   London,  E.  C,   Eng.     W.   H.   Woodhead, 
BumagiDg  director;  Thos.   Mullett,   secretary.     Organized   Aug.    16,    1899, 
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EL  COBRE.  ^sd 

Cox,  Jr.,  consulting  engineer;  Morrison  B.  Yung,  mine  superintendent; 
Chas.  H.  Jones,  metallurgist.  Holdings  of  this  company  include  the  proper- 
ties owned  formerly  by  the  Royal  Consolidated  Mines  of  £1  Cobre,  I^td.,  San 
Joee  Mining  Co.,  Santiago  Copper  Mining  Co.  and  £1  Cobre  Railroad  Co. 
Annual  meeting,  first  Tuesday  in  March. 

These  mines  were  opened  by  the  Spanish,  in  1532,  and  probably  pro- 
duced the  first  copper  made  in  America,  excepting  the  native  copper  taken 
from  the  Lake  Superior  mines  by  prehistoric  workmen, .  the  first  product 
^  El  Cobre  mines  beirig  used  for  casting  Spanish  cannon.     The  properties 
^ere  taken  over,  circa  1832,  by  a  Hispano-£nglish  company,  and  ore  pro- 
duced was  shipped  to  Swansea  for  reduction.     The  custom-liouse  records  of 
Santiago  are  said  to  show  exports  of  610,210  tons  of  ore,  valued  at  $50,186,225 
(probably  in  depreciated  Spanish  currency)  from  1851  to  1869  inclusive, 
ores  as  shipped  assa3ring  from  12.69%  upwards,  and  probably  averaging 
•*^out  16%  in  tenor.     During  the  revolution  of  1868  the  big  Cornbh  pump 
^■«  burned  and  the  mine  flooded,  remaining  idle  until  bought  by  the  present 
*****»pany  in  1902.     Property  is  8  miles  west  of  Santiago  bay,  on  which  the 
^**ipany  has  wharves,  and  El  Cobre  railway,  owned  by  this  corporation, 
*^niiect8  the  mines  with  the  harbor  and  the  city  of  Santiago.    The  property 
"^^*n8  3  wide  veins,  with  strong  outcroppings  for  a  distance  of  some  6,500^. 
ilie  old  workings  were  extensive,  including  some  40  shafts,  of  which  the 
'^^r  deepest  were  about  1,200^  e^h,  with  17  miles  of  underground  openings, 
^^  inine  being  timbered  mainly  with  mahogany.    During  the  rainy  season  the 
"^*»e  makes  500  to  1,200  gallons  of  water  per  minute,  this  being  strongly 
*f*^    and  requiring  pumps  of  composition  metal  with  lead  or  wood-lined 
'^'^®^.    The  new  pumps  at  the  property  have  a  combined  capacity  of  5,000 
^***^n8  per  minute,  and  the  water,  as  forked  from  the  mine,  is  leached  over 


.|>^  ^I>*iron,  producing  cement  copper  to  the  value  of  about  $5,000  monthly. 

.      ^  old  waste-dumps  contain  about  250,000  tons  of  rejected  material  averag- 

^    ^  ^bout  2%  copper.     Considerable  ore  has  been  blocked  out  in  open  cuts 

**  ^^ping,  this  averaging  about  4%  copper,  and  the  tenor  can  be  much  im- 

^'"^'^'^  by  hand-sorting.     A  Ijike  Superior  mining  man  conversant  with  the 

I^^^Ji^rty  estimates  the  company's  ores  as  averaging  about  5%  in  copper 

j^^  A  200-ton  smelter  is  being  built  at  Punta  Sal,  on  Santiago  harbor,  9 
J  ^^^  from  the  mine  and  connected  therewith  by  El  Cobre  railroad,  9  miles 
1^^  ^^ngth,  with  termini  at  Punta  Sal  and  the  mine.  This  railroad,  owned 
J  ^  t.he  conlpany,  has  2  locomotives  and  40  cars.  Fuel  used  at  the  mine 
^^^ituminous  coal  costing  $4.35  per  ton,  and  the  smelter  will  use  coke  costing 
^^-"^  per  ton. 

El  Cobre  mines  are  of  undoubted  value.     The  present  owners,  who  are 

^-J^^ials  and  shareholders  of  the  Juragua  Iron  Co.,  Ltd.,  and  the  C\iban  Steel 

^7^^    Co.,  having  extensive  iron  mines  in  the  Sigua  and    Juragua  districts, 

^jj^^    far  from  El  Cobre  mines,  are  financially  stning,  and  are  conservative  in 

^ir  operations,  which  are  along  legitimate  lines.     Upwards  of  $500,000  in 

^^^^  has  been  expended  in  reopening  and  equipping  the  projKjrty,  which 

^^btleas  will  return  good  profits  in  time. 
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EL  COBRE  MINING  CO.  MEXICO. 

Office:  care  of  Joseph  D.  Whitham,  president  and  treasurer,  Denver, 
Colo.  A.  B.  Mackenzie,  vice-president  and  general  manager;  Guy  C.  Cleiiiens. 
secretary.  Organized  under  laws  of  District  of  Columbia',  with  capitalization 
$5,000,000,  shares  $1  par.  I^nds,  about  1,000  acres,  including  La  Gran 
Duquesa  and  Transvaal  mines,  also  a  smelter  site,  in  the  Ures  district,  about 
60  miles  east  of  Hennosillo,  Sonora,  Mexico,  to  which  point  there  is  a  good 
wagon  road.     Ores  are  claimed  to  have  given  averse  smelter  returns  of  -^ 

20.1%  copper,  1.75  oz.  silver  and  $4  gold  per  ton.  Tlie  company's  fiscal  ^^^ 
agent  puts  out  statements  in  his  advertising  that  it  would  greatly  troubl^:^  "^ 
him  to  substantiate.  ^^ 

EL  DIAZ  GOLD  &  COPPER  CO.  Mmrrrrw 

Office:  332  Drexel  Bldg.,  Philadelphia,  Pa.    Mine  office:    San  Mart^^T^- 
Hidalgo,  Jalisco,  Mex.     Oi^ganized   1901,  under  laws  of  New  Jersey  '^'^^-T 
capitalization  $1,600,000,  shares  $1  par.     Daniel  Lamont,  Jr.,  president  ^^^ 
trustee;  Aubrey  F.   I..ee,  secretary;  J.   R.   Williams,  manager.     I^nds^    ^ 
pertenencias,  area  about  410  acres,  including  12  old  workings,  in  the  Ratio^ 
de  Papinto  district  of  Jalisco.   Mine  is  opened  by  tunnels  and  shafts.   Equ/p. 
ment  includes  10-stamp  mill,  25-ton  chlorination  plant  and  80-ton  smcAer. 
Employed  about  125  men  at  last  accounts. 
EL  DORADO  COPPER  MINING  CO.  ,  CAUFOSHA. 

Office:  517  Parrott  Bldg.,  San  Francisco,  Cal.     Mine  office:    Geoip- 
town.  El  Dorado  (^o.,  Cal.     Organized  1902,  under  laws  of  Colorado,  »ith 
capitalization  $2,000,000,  shares  $1  par.     A.  V.  Green,  president;  W.  £ 
Everson,  superintendent.     Lands,   17  quartz  claims  and  4  placer   diin^ 
area  circa  400  acnis,  mostly  patented,  including  properties  carrying  pM, 
copper  and  tisbestos,  including  sundry  gold  mines  and  the  Ford  mine,  carryflff 
auriferous  copper  ore  and  asl>estos.     The  Ford  mine  shows  a  lO'  to  12^  i 
with  S"  to  12''  paystreak,  opc^ncd  by  3  shafts,  deepest  100'  and  a  200^  tunaA  . 
Is  sinking  a  new  3-compartmcnt  shaft  on  the  Eureka- Woodside  gold  prop^V'. 
Company  said  to  t>e  composcKl  of  men  of  good  standing  but  the  compiBfVj 
prospi'ctus  contains  a  vast  amount  of  varied  misinformation. 
EL  PROGRESO  COPPER  MINING  CO. 

Office:  67  Wall  St.,  New  York.     Mine  office:  Ayutla,  Jalisco, 
Organized  under  luws  of  South  Dakota,  with  capitalization  $1,500,000,1 
$1   par.     David   B.   Russell,   president  and  general  manager, 
Mex.;  James  H.  Hornby,  secretary'.     I^nds,  about  80  acres,  including  **■ 
gujis''  supposed  to  have    been  worked    by  Aztecs  and  Spaniards, 
ores  claimed  to  carrj-  12%  copper,  a  trace  of  gold  and  12  oz.  silver,  perl 
("ornpany  made  unreasonable  promises  of  dividend  returns  when  ^ 
and  apparently  is  on  the  high-road  to  ruin,  through  dissensions  and  Ian 
EL  REY  GOLD  &  COPPER  MINING  CO.  WYO 

Office   and    mine:     Encampment,   Carbon   Co.,    Wyo.     W.   C. 
manager. 
EL  TRIUMFO  CONSOLIDATED  MINING  CO. 

Mine  office:     Bacoadii,  Sonora,  Mex.    B.  Gran%ille,  managing  din 
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A.   €.  Chariot,  general  manager.     Lands,  165  acres,  on  which  development 
hjks  shown  several  promising  ore  bodies. 

EI«  VERDE  GRANDE  COPPER  CO.  MEXICO. 

Office:  care  of  Percy  Sharpe,  Nogales,  Ariz.  Mine  office:  Imuris, 
^lagdalena,  Sonora,  Mex.  Capitalization  $2,000,000,  shares  $1  par.  Lands 
are  in  the  foothills  of  the  Sierra  Azul,  14  miles  from  Imuris,  which  is  on  the 
Sonora  railroad. 

SI'DORA  ENTERPRISE  GOLD  MINING  CO.    ,  COLORADO. 

Mine  office:  Eldora,  Gilpin  Co.,  Colo.  Chas.  W.  Sheehan,  superin- 
^ndent.  Ores  carry  gold,  silver  and  copper.  Has  steam  power  and  10-ton 
snielter. 

£UX>RAI>0  GOLD  MINING  &  MILLING  CO.  UTAH. 

Office:  549  25th  St.,  Ogden,  Utali.  Mine  office:  Hot  Springs,  Box 
*^clep  Co.,  Utah.  Don  Maguire,  manager.  Ores  carry  silver,  lead  and 
^^Pper.  Company  plans  installation  of  a  small  concentrating  and  smelting 
P^nt.     Employs  about  20  men. 

^I-£CTRA  MINING  &  MILLING  CO.  ARIZONA. 

Office:  care  of  Alfred  Day,  P.  O.  Box  513,  Steubenville,  Ohio.  I^nds, 
•^*>ie\»rhere  in  Arizona,  are  said  to  show  ore  giving  average  assays  of  $27 
P^*-   ton. 

^^BCTRIC  IRON  &  STEEL  CO.  CALIFORNIA. 

A  deliberate  fraud,  perpetrated  by  W.  C.  Brunson  and  J.  W.  Turner, 
^''Ho  claimed  to  own  7,000  acreciof  rich  mining  land  in  Shasta  county,  California. 
^^-BCTROLYTIC  COPPER  MINING  &  SMELTING  CO.  OREGON. 

Letter  returned  unclaimed  from  former  mine  office,  Imnaha,  Wallowa 
9^-,  Ore. 


RO  VALENCIA.  PERU. 


^  Mine  office:    Quichin,  Camana,  Peru.     Is  a  small  copper  producer. 
^^iTE  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Office:  care  of  C.  K.   Humphries,  Globe  Bldg.,  Seattle,  Wash.     Mine 
^^ce:     Index,   Snohomish  Co.,   Wash.     Capitalization,   $1,000,000.     F.   R. 
^^mpeon,  president ;  J.  F.  Douglas,  secretary'.     Said  by  party  selling  com- 
pany's stock  to  have  a  9'  ore  body  gi\Ting  assays  of  20%  copper  and  $133  gold, 
^r  ton. 

^FERERZBERGWERK  ELIZA.  GERMANY. 

Mine   office:    Mallau,    Elsass-Lothringen,   Germany.     Supposed    to   be 
owned  by  London  parties.     Apparently  idle. 

ELIZABETH  MINING  CO.  VERMONT. 

Office:  301  North  Charles  St.,  Baltimore,  Md.  Mine  office:  South 
Strafford,  Orange  Co.,  Vt.  Wm.  Glenn,  president;  Jas.  W.  Tyson,  Jr.,  secre- 
tary and  superintendent.  Was  opened  1793,  the  magnetic  pyrites  being 
used  for  making  copperas.  Eventually  it  was  found  that  the  mine  carried 
an  average  of  about  3%  copper  in  the  form  of  chalcopyrite  disseminated  in 
pyrrhotite,  and  the  Elizabeth  became  the  largest  American  copper  producer, 
previous  to  the  opening  of  the  rich  mines  of  Lake  Superior.  Ore  bodies  occur 
M  lenseB  in  foliated  micaceous  schists,  the  lenses  overlapping,  and  wedging 
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out  at  the  bottom.     Main  ore  body  at  the  Elizabeth  has  been  mined  for  7(^1^ 
in  length  and  at  one  p>oint  was  100*  wide.     Company  plans  magnetic  <'C:^_^ 
centration  upon  a  large  scale.     Property  has  good  steam  power  plant  an^;^ 
small  smelter. 
ELK  MOUNTAIN  MINING  &  MILLING  CO.  WYOMHT^SI 

Office   and    mine:     Encampment,    Carbon   Co.,    Wyo.     T.    R.    Snxit^Bi, 
president;  S.  E.  Phelps,  secretary  and  treasurer;  B.  A.  Kaylor,  superiiif^.r7- 
dent.      Oi^anized     19<X),    under    laws    of    Wyoming,   with    c&piiahzati^^^o 
$1,000,000,  shares  $1  par.     Lands,  660  acres,  patented,  in  the  Upper  Pla^'te 
district,  showing  three  5'  ore  bodies  in  limestone,  giving  assays  of  15%  copf^i^r 
and  $3  gold  per  ton,  from  clialcor!ite,  bornite  and  chalcopyrite.     Has  3  shaf^ 
deepest  183'  and  an  85'  tuimel,  with  steam  and  electric  power,    ftopea^y 
considered  promising. 
ELLA  COPPER  MINING  &  DEVELOPMENT  CO.  CALIFORIIXI 

Office :    San  Jose,  Cal.     I^nds,  near  the  New  Almaden  cinnabar  miiM^ 
are  claimed  to  show  a  40'  vein  of  10^,  copper  ore,  which  report  undoubtedly 
is  due  to  defective  vision  on  the  part  of  tlie  party  so  reporting.    Such  on 
bodies  are  not  allowed  to  remain  unworked. 
ELM  RIVER  COPPER  CO.  MICHIGAV. 

Office:  60  State  St.,  Boston,  Mass.     Mine  office:    Winona,  Houghton 
Co.,  Mich.     Organized  April  20,  1899,  under  laws  of  New  Jersey,  with  capi- 
talization $1,200,000,  shares  $12  par,  fully  paid.    Annual  meeting,  third 
Wednesday  in  April,  at  Jersey  City,  N.  J.     On  Jan.  1,  1903,  had  a  balanw 
of  assets  $282,653.91.     H.  F.  Fay,  president;  Geo.  G.  Endicott,  BecreUuy 
and  treasurer;  Jas.  Chynoweth,  superintendent;  H.  F,  Fay,  John  C.  Watfloo, 
Stephen  R.  Dow,  G.  G.  Endicott  and  Chas.  N.  King,  directors;  A.  D.  NidiofaM^ 
purchasing  agent.     Lands,  2,300  acres,  in  Section  6,  Town  52  North,  Bu0*.] 
35   West,   Sections  1,  2,  11  and    12,  Town    52  North,  Range  36  WmA  i 
Section  36,  Town  53  North,  Range  36  West,  also  a  millsite  in  Seetioii  9,] 
Town  54  North,  Range  36  West,  on  the  shore  of  Lake  Superior. 

Has  secured  nearly  a  complete  cross  section  of  its  lands  by  SflOffn 
diamond  drill  borings,  and  has  sunk,  crosscut  and  drifted  on  several  diiieRrf| 
cupriferous  amygdaloids  at  a  variety  of  points.     Shafts  1  and  2,  latter  J 
deep,  are  on  the  Winona  lode;  No.  3  shaft,  lOO'deep,  and  No.  4,  50^  i 
are  on  the  Shawmut  lode,  and  5  is  on  an  unidentified  lode  located  by  ( 
drill.     Work  on  No.  5  was  discontinued  July,  1903,  at  depth  of  250'. 
the  first  shaft  started  by  the  company,  was  abandoned  at  depth  of  1 
but  was  reopened  in  1903,  owing  to  the  improved  showing  secured  J 
Winona.     Shaft  is  9x14'  in  size  and  is  about  500^  in  depth,  sunk  in  the! 
wall  of  the  Winona  amygdaloid  at  an  angle  of  72°.     Having  cut  good  gp 
drifts  were  started  on  the  50(y  level  late  in  1903,  and  \'ariou8  drifts 
crosscuts  were  run  from  the  500'  level  in  1904,  a  35'  amygdaloid  carq 
little  copper  being  found  in  November,   1904      Shaft  has  a  duplex  ^ 
good  for  1,000'  depth,  also  2  Burt  marine  boilers  and  a  4-drill  air  compi* 
Water  is  pumped  from  a  dam  by  a  Blake  pump.     Property  has  a  i 
machine  shop  and  smithy  40x40',  carpenter  shop,  28x65',  two-etoiy 
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use,  boai  ding-house  with  accommodations  for  100  men,  a  schoolhouse 
d  a  number  of  dwellings. 

*siE  unmao  co.  Colorado. 

Mine  office:    Winfield,  Chaffee  Co.,  Colo.     L.  J.  Reed,  superintendent. 
^es  carrying  gold,  silver  and  copper  arc  developed  by  tunnel. 
.SIS  ADAIR  COPPER  MnflNG  CO.  AUSTRALIA. 

Office:  -  Port  Augusta,  South  Australia.    A.  M.  Hardy,  manager.    Has 
earn  power  and  employed  about  40  men  at  last  accounts. 
LT  MmE.  VERM  OUT. 

Now  known  as  the  Copperfield  Mines. 
LT  MINING  St  MILLING  CO.  NEVADA. 

Office:  care  of  Maj.  H.  P.  Myton,  president.  Salt  Lake  CSty,  Utah.    Mine 
office:    Ely,  White  Pine  Co.,  Nev.    J.  W.  Langley,  secretary.    Oiganized 
^W,  under  laws  of  Utah,  to  operate  mines  at  Ely. 
KKERALD  MINING  &  SMELTING  CO.  MEXICO. 

Mine  office:    Santa  Catarina  del  Norte,  Baja  California,  Mex.     W.  R. 
^UDsdeD,  superintendent.    Operates  La  Esmerelda  copper  mine,  opened 
^  shafts.    Employs  about  75  men. 
KMIU  MINE.  MONTANA. 

At  Butte,  Silver  Bow  Co.,  Mont.    Was  owned  by  Butte  Mining  &  De- 
velopment Co.,  which  "went  broke"  on  the  property  after  sinking  an  SOC 
*Wt  and  finding  a  30(/  vein  at  bottom,  carrying  about  2%  copper  only. 
80CIEDAD  MINERA  EMMA  LUISA.  CHILE. 

Mine  office:  Taltal,  Antofagasta,  Chile.  J.  S.  Marion,  superintendent, 
fias  auriferous  copper  ores,  with  steam  power,  and  employs  about  25  men. 
GEWERKSCHAFT  EMMANUEL.  GERMANY. 

Mine  office:    Wiilfrath,  Rheinprovinz,  Germany.     Has  a  single  shaft, 
^ievdoping  zinc  and  copper  ores. 
tlQIORS  MINE.  NORTH  CAROLINA. 

Owned  by  Hercules  Gold  &  Copper  Co. 
ttnRE  MINE.  ARIZONA. 

Mine  office:    Lochiel,  Santa  Cruz  Co.,  Ariz.     Stephen  O'Connor,  owner. 
Owi  carry  copper,  silver  and  lead. 
ttPIRE  COPPER  CO.  NEVADA. 

Lands,  near  Reno,  Washoe  county,  Nevada,  were  transferred  to  Pacific 
Qntolidated  Mining  Co.     Empire  company  probably  dead. 
pimE  MINES  to.  NEW  MEXICO. 

^  Mine  office:  Hanover,  Donna  Ana  Co.,  N.  M.  J.  W.  Bible,  superin- 
Ment.  Property  is  the  Ivanhoe  mine,  having  considerable  development 
Pa  promising  ore  body.  Has  steam  power  and  100-ton  concentrator. 
n  at  last  accounts 

l^mB  MINING  CO.  MICHIGAN. 

Oflice:  care  of  W.  K.  Prudden,  Lansing,  Mich.  Reincorporated,  1899, 
'  90  yeATS.  Lands,  2,100  acres,  near  Mosquito  Lake,  Keweenaw  count}*, 
ibigan.     Never  a  producer,  and  idle  many  years. 


EMPFRE  SMELTITfG  CO.  ARIZOIA. 

Oflicp:  rAtt*  of  Fniiiklin  Howring,  secretar>%  iSan  Francisco,  Cal,  VVoib 
office:  Botison,  Ccx-hiae  Co.,  Am.  Hile>  G.  B<>ggeaa,  presiidcrit ;  Peter  K'irk» 
treasurer  and  manager;  F.  B,  Clark,  siiperinleiident.  Pbiit  \\m  a  75-ioii 
Kirk  furnact^  Iniming  crude  iJetrtjleuin,  aiul  rom|>iiny  has  ordered  n  MUm 
\vatcr-/[*ckel  blast  funiate.  WorLs  are  favurably  lo^'ated  for  tlie  reccipi 
and  snielttng  of  custom  orf?.s. 
EMPIRE  STATE  MmmO  CO.  ARIZOKA. 

Oiriit*:  earc  of  H.   li,  Oion,  Utica,  N.  Y.     Mine  oiTif«:  Bisbee,  Lwhw 
CVi.,  Ariz,     *)rt^aniz«l  J  que  27,  llMM,  under  laws  of  Arixotia,  \v\ih  fapiUdiw- 
tion  $l,IN)(),tHU\   wliiires  $1    par.     W,    L.   Scott,   pptiaident;  A.   W.  Da^ftt. 
treii.su  ft!  r. 
EMPIRE  T0HKEL  &  GOLD  MINIIfG,  MlLLrilG  &  COLORADO 

TRANSPORTATION  CO,  I 

OtTirc:  (leorgetouri,  Colo.     Mine  offices:  Empire,  Clear  Creek  Co..  Col",      I 
and  Leadvillo,  Uike  Cb.,  Cl4o.     Fmnk  A.  Mavuell,  president  and  ixyMni^v^'"      I 
Clarence  Jarhcau,  wrni'tary ;  Daniel  Wall,  sufjerintendcnl  at  Empire;  \^ ^       I 
Jones,  su|x^rinlendent  at  Lcadviile,     rrt)|M>rty  includes  the  Empire  Tu^'^"*^^       I 
anil  Gold  mines  at  Euipire  and  the  Cluud  Cily  mine  at  I^advillc,  carr>'"S      1 
»^old,   silver,   lead   and   c«ippcr  ores,   lafter  as  sulphides.     Water  powt'*'  ^ 
Eru}jirt%  »tea(n  power  at  Leadville.      Plant  inehnles  a  .50-ton  eonceritr^^** ' 
and  company  plans  hnihling  a  iMKl-ton  smelter  at  Denver.     Avenige  f^ 
empli>yeil  i«  about  51 »  mm.     Seems  a  valuable  and  well-niatiaged  prt»jM*rt  ^*rf). 
EMPIRE-GOLD  BUG  MINING  CO.  COLOR/^^; 

Mine  tjthee:  Empire,  Clear  Cn*ek  Co,,  Coin.     W,  P.  Clough,  superiiil^^ 
ent.     Has  t'Upriferons  gold  and  silver  or«AH,  slightly  devekt]>i*d,  '-^^■ 

EMPIRE  &  STAR  MINING,  MILLING  &  SMELTING  CO.  WYOML^^^^^^ 

Miiie  office:   Hecl;i,    Lar:imie  V<k,    Wyn.      Henrj*   S,   Schwartz,    ^^iK-^^^^ftt^' 
intenilent.     Ores  carry  gnld^  silver  and  ctipper.     Has  steam  ptjwer,  t5^ta^ 
mill  and  leaching  plant,  ^ll(l 

ENCAMPMENT  MINES  CO.  WYOMIN^^ 

Mine  oliiee:  Encampjiient^  Carbon  Co.,  Wyo,     B.  E,  Burger,  supt.  ^^^ 

ENCINILLAS  MINES,  LTD.  MEXICO 

Omeea:  Billiter  HKlgs.,  Billiter  St.,  Lontlon,  E.  C,  Eng.     Works  offic- 
Santa  llosalia,  Chihualma,  Mex.     Registered  Nov.  11^  1902,  with  eapilali/j 
tion  £10n,(J00,  shares  £1  par»  to  take  over  mining  property  from  the  Anglc^^ 
Mexican  Syndicate,  Lid.     Joseph  CJonstantine,  ehairman;  G.  t).   Green wel^*- 
secrelary;  Paul  Ginther,  managing  dirt»ctor.     Lands,  80  acres,  including  tli^ 
Doloruij  y  Anexas  mines,  in  the  Eneiiullas  mountains,  about  t^O  miles  from 
Santa  Ro.salia,  carrying  ores  of  co]>pcr,  gold,  silver  mid  lead.     Has  steam 
and  electric  i>ower  and  a  smelter  with  5<^ton  AlUs-Chalmers  copper  malt  lag 
furnace  and  5()-lon  le^d  furnace,  and  fomidationa  have  been  laid  for  a  200- 
ton  coppc?r  furnace.     Traction  engines  transport  the  ore  from  mines  to  the 
pmelter,  at  Santa  Rosiilia.  which  was  blown  in  Jan.  1,  1904. 
ENCINITO  COPPER  CO.  CALIFORlfU. 

Mine  oliiee:  Eneenitas,  San  Diego  Co.,  CaL    Supposed  to  luive  a  iM^uceu- 
tnitor. 
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EUGELS  COPPER  MOiniG  CO.  CALIFORHIA. 

Office:  421  llarkerSt.,  San  Francbco.  Cal.     Mine  office:  Taylonille, 
Plumas  Co.,  Cal.     Has  sulphide,  carbonate  and  silicate  ores  giWng  good 
assay  values  in  copper,  gold  and  silver,  partly  developed. 
EHGUSH  &  AUSTRAUAH  COPPER  CO.,  LTD.  AUSTRALIA. 

Offices:  142,  Pklmerston  House,   London,  E.  C,   Eng.     Local  offices: 
Newcastle,  N.  S.  W.,  Australia,  and  Port  Adelaide,  South  Australia.     John 
Harvey,  chairman;  Wm.  Owen  Robinson,  deputy  chairman;  W.  R.  Caldwell 
Moore,  secretary;  F.  S.  Chany,  mine  manager.     Organized  1851.     Present 
capitalization,  reduced  from  £350,000  to  £105,000,  shares  308.   par.     De- 
bentures, £35,000  at  6%,  due  1907.     Paid  dividends  of  54%,  1871-1883. 
Last  dividend,  Is.  in  1902.     Property  includes  an  interest  of  3,904,  shares 
in  the  New  Clara  St.  Dora  Mining  Co.,  and  smelting  works  at  Newcastle 
and  Port  Adelaide.    These  plants  are  large  and  well  equipped,  employing 
several  hundred  men  each. 

ENTERPRISE  MILL  h  MnflNG  CO.  COLORADO. 

Mine  office:  Eldora,  Gilpin  Co.,  Colo.  J.  T.  Mitchell,  manager.  Has 
wipriferous  gold  and  silver  ores,  with  steam  power,  concentrator  and  50-ton 
chlorination  plant,  employing  about  25  men. 

EQUATOR  MmniG  &  SMELTING  CO.  ARIZONA. 

Office:  49  Wall  St.,  New  York.  Mine  office:  Jerome,  Yavapai  Co.,  Ariz. 
J.  A.  McDonald,  president.  Senator  W.  A.  Clark  is  the  principal  shareholder. 
Wis  are  on  Equator  Hill  in  the  Agua  Fria  district,  south  of  Jerome  about 
4  miles  by  trail,  or  6  miles  by  wagon-road.  Pmperty  is  connnonly  called 
tBelpon  Kiiig  mine,  but  should  not  be  confused  with  the  Iron  King  mine 
of  the  American  Copper  Co.  Lands  show  a  mineralized  zone,  ranging  up 
to  COO'  in  width  and  traceable  .for  upwards  of  1,000  .  in  a  north  and  south 
^liRction.  It  was  feared  that  the  ore  body  was  a  l)lankct  vein,  but  diamond 
^  borings  show  that  it  holds  to  depth  and  gives  auriferous  and  argen- 
f  tiferous  copper  ores  of  good  value.  Mine  is  developed  by  a  300'  main  shaft, 
j  ^  equipped  with  a  substantial  machinery  plant.  Has  a  250-ton  smelter, 
'"th  a  5,000'  gravity  tram-line  to  the  upper  tunnel  on  the  Iron  King  claim. 
Management  is  of  the  best,  and  property  considered  promising.  The  smelter 
oas  been,  in  blast,  with  occasional  interruptions  since  June,  1904,  and  pro- 
^Joctioii  for  year  is  estimated  at  1,200,000  lbs.  refined  copper. 
SUE  CONSOLIDATED  MINING  &  REDUCTION  CO. 

Name  changed  to  this  title  from  Wahnita  Copper  Co.     Both  fraudulent. 
BRIE  COPPER  MINING  CO.  UTAH. 

Office:  4  Atlas  Blk.,  Salt  Lake  City,  Utah.     Mine  office:  Milford,  Beaver 
Co.,  Utah.     Oiganized   1902,    under    laws    of    Utah,    with    capitalization 
11,500,000,  shares  $1  par.    C.  E.  Albrook,  president;  Frank  C.  Morehouse, 
vice-president  and   superintendent;   L.   G.    Brown,   secretar>'   and   general 
Onager.     Lands,  15  claims,  in  the  Beaver  Lake  district,  showing  fissure 
Veins  in  granite,  developed  by  a  312'  two-compartment  sliaft  showing  oxi- 
dised ores  at  and  near  surface,  with  low-grade  sulphides  carrying  occasional 
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luitm  nipper  in   the  lower  «ailcit^9&.     Has 

pM^M  uti  vxtmmtm  c4  the  O.  K.  oT  tiie  Majatk  J 

ERIE-OlfTARIO  DEV£LOPM£]IT  CO.  MICfilGAI 

omre;  cjire  uf  H.  F.  Fay,  m  Sute  St.,  BoeUm,  Uaas.  Jus,  ChyiiowfUv 
0Upenf]t4>iidcnt,  Will  be  organized,  190lS,  with  eapttaliffttion  S50,flC0, 
«hAreB  $5  par,  upon  a  plan  somewhat  similar  to  thai  followed  by  tJie  Wdit- 
fpLii- Arizona  development  companies  that  have  met  with  such  siui^ 
tfUeeemi  in  the  Warren  district  of  Arizona.  The  plan  of  oni^anijtni  i  pK- 
liminary  development  company,  while  new  in  Lake  Superior  mining  finance, 
han  many  advanta<§;es,  chief  of  which  is  the  com pam lively  ^niall  mpit*! 
rrquifod  for  preliminary  exploratory  work,  which  mean»  tliat  only  tliat  wnouirt 
will  fm  Hunk  if  developments  do  not  prove  satisfaetor>'. 

ljitid»f  640  acrtis,  including  tlieold  Erieand  Ontario  mines,  in  Sections 29, 3tl. 
31  and  32, Town  53  North,  Ilange  35  West,  7  milee  south  of  the  Chanipiun  »iwi 
iUMt  midway  l>etween  the  Clitirnpinn  ajid  Winona  mines.     Tlie  trart  ?li<>*^ 
a  rf>pprr-l>f*anrig  lode,  aj>pnnuitiy  the  Boutherly  contiimation  of  the  B*"'*' 
arjiygdaloi*!,     The   Erie  and   tJutiiflo  were  worked   in  a  smaU  way,  uniic"' 
Itrt'ut  difficnikics,  f  imi  1855-1858,  the  only  oomnmnication  with  tiie  h»l!t*^'^ 
of  the  djHtrit  r   being  by  a  lO-inile  wagon  road  to  Misery'  Bay,  thence  i^^ 
that  ini>*cnihle  harlHir  hy  water.    Work  waa  by  shallow  pits,  from  which  r* 
ntaHM  and  barrel  copper  was  taken.     The  new  company  is  plamied  to  1' 
«3\'^tf»mntic  development  work  by  trenrhing  and  test-pitting,  early  in  L 
Thr  prn|KTty  if*  regarded  m*  c»tie  having  great   prissihihties.  %^ 

ERIEGA  COPPER  &  COAL  miTING  A  SMELTEWG  CO,  MOHTA--^,^ct 

«»lfi(e:     liutle,   Silver   l^iw  Co.,   Mont.     Idlt\     tJrganiacd    I9t>I,   \n^'     fvS^ 
lawH  nf  MantaiMi,  witli  capitalizatinn  $l,(KK),t)Ot>.     John  F.  FiR'h,  preside*^^^,  ^i^^ 
fliiw.    Am'eny,    vicc-pn^>*ideiit;  Andrew   Lowin^sky,   superintendent.     I^an^  ^..^-^   • 


|t^^ 


M^ 


1)  iwiti^rxtiHi  cliiitnr?,  area  1H5  acres,  also  960  acrcK  of  coal  lands,   a    20a^  ,. 

millKite  and  a  lf(F-arri'  Hiudtrr-iiite,  in  the  Bozenmn  distrirt  of  Gallatin  roun^  ^s^^ 
Montana,  ^thouing  2  fissun*  veins  avemgiiig  30'  width  and  giving  cstimatP^  ^^'^'^t^'^ 
average  valutas  of  7%  cop[>er,  30  ox.  silver  and  SIO  gold  per  ton,  mainlj'  fro>^^^^«jJ^ 
Autphidr  ore.s,  with  <M^c*asional  c^arbonates  and  native  copper.  Has  «hafi^^  ^^i^^^* 
of  'Zh\  10'  and  fSO'  iind  tuinieb  of  tM)'  and  3t>0'  lengtii,  with  st^am  powei-'^^  ^^^v^ 
lV»jmrty  iipjMirt'nily  vs  of  promise,  l>ut  the  officers  of  the  compjtny  hav*^ 
jMM>r  ,^tnnding  atul  tuinpaiiy  \s  out  of  both  cash  and  credit,  ^^ 

COMPANIA  MIWERA  ESCUADRA,  S.  A.  MEXICO* ^^^C; 

Mine  office;     (K-olUn,   Oaxaca^   Mex.     W.  J* -CVrter,   manager;  E.  G.^      ^^ 
Hart,  ^u|»frintiHnh*fit,     Ori's  carry  gold,  silver  tmd  cop|3er.     Mine  is  openwl  ■^ 
l*v  1nnnnl?i  and  ctpiippcd  with  Mteani  power,  cmploving  about  200  men. 
KSCURIAL  COPPER  MINES,  LTD.  SPAIH. 

f>(Bce«:  I,  I'nion  I'unH,  I^rmdon,  E.  C,  Eng.,  and  Ptelayo  2,  Barcelona, 
Hpain.  Mine  oflii'o:  ralmenarijos.  Madrid,  Spain.  J&s,  Taylor,  eluurman; 
J»m(|uin  Llor*vna,  onnr  manager:  H.  Gardiner,  seeretar>'.  Organised  C)et.  17, 
ItMM.  \\\xh  rapitaluation  £t25,(KX},  shares  £t  fiar;  U»ued,  £109,277,  Land&, 
312  uinssi,  imhiding  Xnt^tra  Senora  del  Pilar.  Gloria  and  Jaime  mines. 
Work  b  eoufimHl  to  the  former  which  show^  8  ore  lK>die^.    This  mine  was 
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'  the  ancients,  either  Romans  or  those  who  preceded  them,  to  a 

.35',  by  3  shafts  with  sundry  drifts.    Sundry  small  shipments  oi 

e  give  returns  of  7.73%  to  20.36%  copper.    Company  is  develop- 

imall  scale,  but  steadily,  and  property  is  considered  promising. 

DA  MINE.  MEXICO. 

ipany  by  this  name,  organized  by  W  R.  Ramsdell,  et  al,  began 
1900  in  Baja  California,  Mexico,  doing  considerable  development 

Dg  some  ore,  but  veins  pinched  and  grew  low-grade,  copper  dropped 

ad  work  was  suspended,  circa  1902. 

lERELDA.  MEXICO. 

office:    Cos,   Sonora,   Mex.    Chas.  Scott,  superintendent.     Prop- 

*s  gold  and  copper,  and  was  being  developed  by  Oregon  parties 

ounts. 

i  ESMERELDA  y  ANEXAS.  MEXICO. 

office:  Chalchihuites,  Zacatecas,  Mexico.  Leopqldo  Viadero, 
Ores  carry  gold,   silver,   lead  and  copper.     Mine  is  opened  by 

I  tunneb,    and  em[5io3rs  about   150  men. 

^ELOPMENT  SYNDICATE,  LTD.  NORWAY. 

ized,  1896,  to  take  over  a  Norwegian  mine,  since  abandoned. 

I  MINERA  DEL  NORTE  DE  ESPANA.  SPAIN, 

affice:  Herrera  de  Rio  Pisuerga,  Palencia,  Spain.  Don  Federico 
,  president.  Organized  1902.  Lands  include  various  concessions 
oal,  iron  and  copper. 

>  ESPANOLA  DE  FUNDiaON.  CHILE. 

tes  Los  Anjeles  mine,  in  the  department  of  La  Ligua,  Chile,  and 

nake  matte  equivalent  to  about  650,000  lbs.  refined  copper  yearly. 

lA  GROUP.  SPAIN. 

8  miles  west  of  the  Rio  Tinto  mine,  in  the  province  of  Huelva, 
being  developed  by  an  English  company  and  should  become  a 

I  1905  or  1906,  to  the  extent  of  about  1,000  tons  of  fine  copper 

K  MINERA  ESPERANZA  y  CONSTANCIA.  MEXICO. 

office:  Sierra  Mojada,  Coahuila,  Mex.  Miguel  Bernardino, 
Operates  La  Fortuna  mine,  opened  by  a  350'  shaft,  equipped 
1  power  and  producing  silver, -lead  and  copper.     Employs  about 

ZA  MINING  CO.  MEXICO. 

:  Land  Title  Bldg.,  Philadelphia,  Pa.  Mine  office:  Cedros 
ja  California,  Mex.  W.  R.  Nicholson,  president;  Edger  W.  Nich- 
petary;  Geo.  P.  Brown,  general  manager.  I^ands  include  r. 
le  part  of  Cedros  Island,  and  considerable  development  has  been 
d  several  thousand  tons  of  medium  and  high-grade  ore  were  shipped 
X)  United  States  smelters  during  1904.  Management  of  company 
good  and  property  of  more  than  usual  promise. 
PERANZA  y  VISITACION.  SPAIN, 

office:    Albarracin,  Teruel,  Spain.     Don  Santiago  Maorad,  pro- 
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prietor.    Are  iron  mines  in  which  a  promising  lense  of  copper  ore  was 

covered  in  1903. 

ESPIE  BAY  MINES  DEVELOPMENT  TURKEY  IN  M 

SYNDICATE,  LTD. 

Offices:  34,  Old  Broad  St.,  London,  E.  C,  Eng.  J  E.  Davidson,  oh 
man;  W.  F.  S.  Armstrong,  secretary.  Capital,  nominal,  £30,000;  issi 
25,007  shares,  10s.  called  up.  Property,  old  coppeV  mines  on  Espie  I 
near  Tereboli,  Trebizond  villayet,  Asia  Minor.  Company  l)>egan  reopei 
old  mines  in  1901,  but  presumably  has  ceased  operations,  as  no  recent  adv 
of  work  liave  been  received. 
JOSE  R.  ESPINOZA.  CHIl 

Operates  Las  Palmas  mine;  opened  1880,  making  100  to  150  tons  cop] 
yearly,  also  the  Cantarito  mine,  opened  1898,  making  50  tons  of  copper  am 
ally,  both  in  department  of  Petorca,  Chile. 
ALEXANDER  ESQUER  y  CA.  MEXII 

Mine  office:  Baroycca,  Sonora,  Mex.  J;  J.  Esquer,  manager.  Opei 
the  Mexicana,  Esperanza  and  other  mines,  having  ores  carr3ring  copi 
gold  and  silver,  opened  by  shafts  and  tunnels.  Employ  about  25  mev 
MINA  ESTACA.  CBL 

Mine    office:    ChaAaral,    Atacama,    Chile.    Cruz    Hermanos,    own* 
li.  Cruz,  manager.     Has  steam  power  and  employs  about  40  men. 
ESTERBROOK  inNING  CO.  WYOMH 

Office  and  mine :  Douglas,  Albany  Co.,  Wyo  Geo.  W.  Metcalf,  pit 
ident;  John  Foxton,  secretary  and  treasurer.  Organised  1897,  underlay 
of  Wyoming,  with  capitalization  $10,000;  reorganized  Sept  9,  1903,  wr 
capitalization  $1,000,000;  unissued,  $510,000.  Lands,  120  acres,  also  11 
acres  miscellaneous  lands,  showing  a  4'  fissure  vein  in  country  rocks  of  dioiit 
schist  and  granite,  giving  assays  of  2%  to  4%  copper,  25%  to  30%  \» 
2  oz.  to  4  oz.  silver  and  $1  to  $2  gold  per  ton,  from  cerussite,  galena,  chakoir 
rite,  cuprite  and  native  copper.  Has  2  short  tunneb  and  5  shafts,  deepe 
150'.  Company  plans  improving  an  available  water  power  and  constnictii 
a  100-ton  concentrator.. 
ESTEY  MINING  &  MILLING  CO.  NEW  MEXIOI 

Mine  office :     Estey,  N.  M.     D.  M.  Estey,  g^eral  manager.     Has  aun 
erous  and  argentiferous  copper  ores,  with  steam  power  and  small  smdto 
employing  75  to  100  men  at  last  accounts. 
COMPAGNIE  LA  ESTRELLA.  SPAl 

Office:     Blvd.    Hausmann,    16,    Paris,  France.     Lands,  sundry  copp 
properties  in  province  of  Almeria,  Spain. 
NUEVA  SOCIEDAD  PROPRIETARLA  LA  ESTRELLA.  SPAI 

Office:     Granada,  Spain.     Has  opened  La  Jerezana  mine,  in  pratii* 
of  Granada,  Spain. 
ETHEL  CONSOLIDATED  ItflNES  CO.  WASHIHGIO 

Office  and  mine :  Index,  Snohomish  Co ,  Wash.  Succeeded  Ert 
Copper  Mining  Co.  and  John  1).  Copper  Co  ,  also  absorbed  the  Mother  Lo 
group.     Organized    1902,    with   capitalization  3,500,000  shares,   par  vil 
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^nknown.    G  A  Founder,  president  and  general  manager,  at  last  accounts, 

^Ut  new  management  from  New  Castle,  Pa.,  said  to  be  in  contrcJ      Lands.  37 

^^^ntiguous  claims,  giving  21,000^  on  the  strike  of  the  vein.     Principal  develop- 

^^€nt  is  on  the  Ethel  group.     Power  is  furnished  by  a  Pelton  mater  wheel- 

"^*^  a  sawmill,   75-ton  concentrator,   with  crusher,   rolls  and  Huntington 

**>ill,  4,000'  from  mine  and  connected  therewith  by  a  gra\ity  tram  equipped 

^>~ith  automatic  steel  ore-cars.     Mine  is  developed  by  tunnels  and  lias  nearly 

^   quarter-mile  of  underground  openings.     Ores  are  chalcopj-rite,  bornite. 

^sd  chalcocite,  mainly  bomite  at  depth,  with  quartz  gangue,  said  to  average 

'^Vo  copper,  with  small  gold  ami  silver  values.     Mine  liegun  shipments  'n 

^tunmer  of  1902  and  started  payment  of  monthly  dividends  of  1< 7>  in  l^»-'i 

^t  stopped  dividends  shortly,  and  the  mine  a  little  less  shortly.     Reason 

^ven  for  closing  mine  was  that  concentrator  was  not  adapted  to  treating 

^1^  Ethel  ores,  which  was  true,  as  the  ores  ^lime  liadl\%  but  a  further  reason, 

x^t  given    by  the   management,  was  a   scarcity  of  developed  ore.     Prop- 

eity  shows  a  considerable  body  of  low-^rade  ore,  and  if  given  a  good  man- 

^S^ment,  ample  capital  and  time,  may  make  a  mine. 

^IHEL  COPPER  mHING  CO.  WASHIFGTON. 

Succeeded  by  Eth^  Consolidated  Mines  Company. 

£IH£L  GOLD  mHING  CO.  COLORADO. 

Mine  office :    Turret,  Chaffee  Co.,  Cdio .    A .  A .  McKenzie,  superintendent . 

Ores  carry  gold,  silver  and  copper.     Has  steam  power. 

^A  MIlflHG  CO.  COLORADO. 

Mine   office:    Georgetown,   Clear   Creek   Co ,    Colo.     \V.    D.    Hoover, 

"Onager.    Opened  by  tuimeL     Ores  carry  gold,  silver,  lead  and  copper. 

SntUSCAH  COPPER  ESTATES,  LTD.  ITALY. 

Offices:  139,  Queen  Victoria  St.,  London,  E.  C,   Eng.     Mine  office - 

^piglia,  Maritima,  Tuscany,  Italy.     Vavasour  E^rle,  chairman;  E  Govctt, 

'**dent  director;   Henry   Pope,   secretary      Lands     2,000   acres   freehold 

eluding  the  old  Larud,  Temporino  and  Kombola  mines,  also  mineral  rights 

to  about  1,000  acres  of  adjoining  lands.     Capital,   £575,000,  fully   piiid 

^^Bbentures;  £200,000  first-mortgage  at  6%-     The  property  shows  many 

^  extensive  old  workings,  certainly  as  old  as  tlie  Koniao  and  probably 

^^^  back  in  their  inception  to  Etruscan  times.     Duiing  the  Nineteenth 

CBDtury  various  Italian,  French  and  English  parties  attempted  successively 

^  uosuccessfuUy  to  reopen  these  old  mines,  which  arc  honeycombed  by 

•**ient    inclines,    adits,   drifts,   winzes  and   stoj^es.     The   properties   were 

•^•mined  by  C.  Algernon  Moreing,  Edgar  P.  Rathbonc,  11.  J.  Frecheville, 

^fetander  Hill  and  J   H.  Fawcett.     The  three  first  named,  who  are  eminent 

Queers  of  the  highest  professional  standing,  reported  unfavorably.     Mr. 

*Oieing  stated  that  "the  fact  is,  that  poor  as  the  showing  is  at  the  lead 

*ki  blende  mines,  it  is  the  only  place  where  ore  can  l>e  seen  at  all."     Mr. 

^Wing  later  stated  that  the  official  statements  of  the  company  to  the 

4ftieholders  referring  to  colossal  ore  deposits  are  absolutely  incorrect,  and 

^W  there  are  no  such  deposits  in  existence.     For  these  statements   the 

t^pany  sued  Bewick,  Moreing  &,  Co.,  but  dropped  the  suit  for  reasons 
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b€»t  knowD  to  the  management,  Mr.  Rath  bone  said,  "I  do  no 
that  it  would  be  possible  to  adopt  any  systematic  method  of  mtning 
would  piiy  expenses/*  Mr.  Hill,  uIjso  an  eminent  engineer,  says  thii 
mine  migfii  ^'poasibly  "  pay  with  profwr  dcAchjpnH'nt.  Mr.  Faweett  t] 
enoygh  of  tiie  showing  to  aeeept  tiie  nianagcnu-nt  of  tlie  mine,  hut  h 
good  aem^e  to  ret«ign  hiler.  The  c  ompany  rlainii*  to  iiave  4  eupriferoua 
miiging  W  to  120'  in  vvidlh,  nearly  parallel  and  traeeahle  1  ^  miltss. 
census  of  the  be^t  protects ional  opinii^n  i.s  to  the  efTet't  that  tJie  ore  I 
while  undoubtedly  extensive,  are  pockety  and  uneertain,  and  it  is  ap] 
that  the  prinfipal  values  were  removed  by  the  anciciit-s*  j 

E>evelopnient  by  the  pre-sent  eonipany  has  l>een  earrit*d  on  at  V! 
points.  The  Walter  vertical  i^haft  of  75  metres  depth  at  the  C^va  del  P 
mine  has  opened  several  levL'ls  slated  to  jilitiw  ii  vein  rtf  20x15  met! 
a  seetion  on  the  third  level.  Thia  shaft  has  a  13-nu*tre  ijfad-gc*ar  vviti 
cylinder  hniiit  and  three  boilers.  The  Grand  Cava  stiaft  shows  exli 
old  workings^  na,  for  that  matter,  do  pnu-tieally  all  of  the  new  opd 
Operations  have  Imm-ii  bus  [tended  on  the  We*!t  vein.  The  Go  vet  t  ahil 
100  metres  depth  shows  extensive  old  workings  and  little  cL?e,  The 
shaft ,  formerly  the  D>quand,  90  metres  in  depth,  also  shows  many  old  wof 
Le  Man'hant  shaft,  of  34>  metres  depth,  with  an  18*metre  drift,  shows 
iron  pyrites  and  a  little  chaUopyrite  with  amphilwie  gangue.  WliU 
property  is  ealled  a  copper  mine,  it  seems  t<i  be  the  pnw'ticaHy  unan 
opinion  of  experienced  engineers,  not  connected  with  tlie  eompany; 
the  principal  values,  doubtful  as  tliose  tnay  be,  are  in  lead  and  zinc,  ] 
than  in  copper.  The  r^Hiuction  plant,  with  eoneentrating  maehuiefj 
Bmelter  rated  in  about  *24(}  tons  daily  capacity,  has  a  100-ton  copper  fUJ 
expected  to  trejit  aliout  10(J  tons  weekly  of  4%  to  5%  eopp*?r  ore^ 
concentrator  was  started  working  on  zine-lead  ores  about  August,  1 
T!ie  mines  at  Temporino  and  Lau?j  are  connected  by  rail  with  the  satA 
Rombola. 

An  immense  amount  of  money  haa  been  sunk  by  thie  company, 
the  management  and  dictation  of  the  chairman,  a  pig-hcaderf  B 
who  made  a  success  of  the  manufacture  of  cement,  which  s^ucress  8<i  m 
inflated  bis  self-esteem  that  he  disregarded  the  advice  of  eminent 
engineers  and  fatuously  la\4shed  enormoua  sums  upon  this  appHl 
hopeless  enterprise.  The  only  thing  that  can  be  said  for  Karic  is  th 
spent  his  own  money  as  \\ell  aa  the  cash  of  others,  hence  he  b  entil 
\>e  called  honest,  even  though  lacking  in  the  rud«ment.H  of  good  minia^ 
raent.  There  seem^  no  hope  t!\at  the  Etruscan  Ci>pper  Estates  caii 
a  success,  and  its  iinal  appearance  in  the  bankruptcy  courts  may  I 
tieipat4^. 
EtTREKA  GROUP.  CALIFOl 

Office:  care  of  U.  V.  Pimock,  rorrville,  Ctd.     I^iods.  2  clainis,  in 
J 7  and  18.  T.  37  N.,  R.  7  W.,  Trinity  Co.,  Cal.   Ore  is  silieious  Acid  tew 
Haa  a  SO'  tuu^d. 
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BUREKAMINE.  HOHDURAS. 

A  property  in  the  Orica  Basin,  departmeDt  of  Te^^uciealpa,  Hondims, 

^ch  produces  gold,  silver  and  copper,  the  latter  in  small  quantitieSy  as  a 

^y-product. 

SmtEKA  MINE.  VERM  OUT. 

Mine  office:  Corinth,  Orange  Co.,  Vt.  E.  L.  Smith,  general  manager. 
^perty  includes  the  Eureka  and  Union,  sometimes  known  as  the  Pike  Hill 
nuoes.    Was  developing  with  15  men  at  last  accounts. 

EUREKA  COHSOLIDATED  MmiHG  CO.  MEXICO. 

Mine  office:  Nombre  de  Dios,  Durango,  Mex.  Ore  from  surface  assayed 
^  copper  and  about  1  kilo  silver  per  ton. 

EUREKA  COPPER  CO.  ARIZONA. 

Letters  returned  unclaimed  from  former  office,  48  Wall  St.,  New  York. 
Unds,  sundry  claims,  8  miles  west  of  Globe,  Gila  Co.,  .\fiz.,  shoming  a  con> 
■ideraUe  body  of  low-grade  ore. 

EUREKA  COPPER  MmiHG  CO.  WYOMING. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.  H.  A.  Frambach. 
pnndent;  W.  C.  Henry,' vice-president;  O.  B.  Thompson,  secretary;  Bernard 
McCaffrey,  treasurer.  Lands,  5  claims,  area  103  acres,  3  miles  southwest 
of  Encampment,  opened  by  140^  shaft.  Made  some  smaU  shipments  in 
1903. 

EDREKA  DEVELOPMENT  CO.  ARIZONA. 

Office:  Calumet,  Mich.  Mine  office:  Tucson,  Pima  Co.,  Ariz.  H.  T. 
Allen,  superintendent.     Presumably  idle. 

EUREKA  EXPLORATION  CO.  COLORADO. 

Office:  Sioux  City,  Iowa.  Mine  office:  Eureka,  San  Juan  Co.,  Colo. 
'•  R.  Moreland,  superintendent.  Ores  carry  gold,  silver,  lead  and  copper. 
R»  Bteam  and  water  power,  with  50-ton  concentrator.  Employs  about 
30  men. 

EDREKA  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Ifine  office:    Jerome,   Yavapai  Co.,   Ariz.     C.   W.   Woods,   president; 

R*  M:  Qibbs,  sectetary  and  treasurer ;  Harry  Gilmore,  superintendent.     Lands, 

^daims,  7  miles  south  of  Jerome,  near  the  Iron  King,  opened  by  tunnel 

•J^  showing  a  30'  vein  with  an  8'  pay-streak  carrying  auriferous  bomite 

^  chalcopyrite,  with  occasional  visible  gold.     Has  steam  power  and  em- 

Pfcys  about  20  men.     Property  considered  promising. 

ElIREKA  HILL  MINING  CO.  UTAH. 

Mine  office:    Eureka,  Juab  Co.,  Utah.     Geo.  W.  Riter,  secretary  and 

'^ttaager.     Ores  carry  silver,   lead,   gold   and   copper.     Has   steam   power 

'ind  100-fitamp  mill,  employing  upwards  of  100  men  at  last  account. 

^UREKA-MABEL  MINE.  ARIZONA. 

Ifine  office:     Patagonia,  Santa  Cruz  Co.,  Ariz.     W.  A.  Balcom,  super- 

'otendent.     Shipped  one  carioad  of  hand-sorted  ore  carrying  argentiferous 

^silena  and  gray  copper,   in   1903. 

EUREKA  MINING  &  MILLING  CO.  ARIZONA. 

.    Office:    P.  O.  Box  652,  Tombstone,  Ariz.     Lands,  7  claims,  in  the 
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Huacliuca  Mountains,  Cochise  county,  near  the  Mexican  line.  O.  B.  Stec 
president;  E.  P.  Draper,  vice-president;  F.  W.  Goodbody,  secretary;  F. 
Wolcott,  treasurer;  E.  A.  Hockley,  superintendent.  The  Copper  Glan 
group,  opened  by  tunnels,  is  claimed  to  have  shipped  more  than  $100,0 
worth  of  ore  and  concentrates,  these  giving  smelter  returns  of  about  $1. 
per  ton,  averaging  27%  copper,  184  oz.  silver  and  $6  gold  per  ton.  T\ 
Eureka  group  has  produced  about  $15,000  worth  of  ore.  Property  is  co 
sidered  valuable,  but  the  company  is  a  dead-beat. 
EUREKA  MINING,  SMELTING  &  POWER  CO.  OREGO 

Office:    Lewiston,   Idaho.     Mine  office:    Imnaha,   Wallowa  Co.,   Oi 
G.  A.  Nehrhood,  superintendent.     Has  a  10'  ore  body  carrying  aurifero 
and  argentiferous  chalcopyrite  giving  good  assay  values,  with  steam  pow 
and  a  $65,000  smelter,  completed  in  1903.     Employs  about  50  men. 
EUREKA-OPHIR  MINES.  UTA] 

Office:  care  of  J.  W.  Cairns,  Stockton,  Utah.    Said  to  have  more 
less  high-grade  ore. 
EUSTIS  MINES.  VIRGINI 

Owned  and  operated  by  HoUoway  Mining  Co.  • 
EUSTIS  MINING  CO.  QUEBE 

Mine  office:    Sherbrooke,   Sherbrooke  Co.,   Quebec.    Supposed  to 
producing  iron-copper  sulphides  on  a  limited  scale. 
EVANGELINA  COPPER  MINING  CO.  MEXIC 

Office:  204-202)^  So.  Broadway,  Los  Angeles,  Cal.  Mine  office:  Sam 
Catarina,  Enscnada  de  Todos  Santos,  Baja  California,  Mex.  D.  R.  Wild^ 
president;  J.  H.  Coleman,  vice-president;  Josephine  H.  Wilder,  secretai} 
and  treasurer;  C.  L.  Hipperdan,  superintendent.  Lands,  about  150  acra^ 
showing  outcrops  of  15%  ore.  A  fissure  vein  opened  ranges  from  a  few 
inches  to  6'  wide  with  fair  ore  values. 
EVANS-TANZER  CONSOLIDATED  COPPER  CO.  CAUFORfllA. 

Mine   office:     I^avic,    San    Bernardino   Co.,  Cal.    Chas.    Tanzer,  vice- 
president;  F.  H.  Lcrchcn,  metallurgist  and  mining  engineer.     Said  to  have 
erected  a  n)asting  furnace  planned  to  operate  on  a  new  system. 
EVELYN  MINING  &  LEASING  CO.  COLORADa 

Office:    I^jidville,    Lake    Co.,    Colo.     Morris    Sterne,    manager.    Owl 
carry  gold,  silver,  lead,  copper  and  zinc.     Has  steam  power  and  emploj^ 
about  40  men. 
EVENING  STAR  MINING  CO.  WYOMDIG. 

Mine  office:     Riverside,  Carbon  Co.,  Wyo.     J.  H.  Bills,  superinteixM 
at  last  accounts.     Lands,  in  the  Beaver  Creek  district  of  Carbon  county. 
Mine  is  opened  by  an  800'  crosscut  tunnel,  showing  a  wide  vein  with  a  ^ 
pay-streak  carr>'ing  very  high-grade  chalcocite,  malachite  and  melaconitei 
EVERETT  MINE.  NORTH  CAROUSE 

I*re8umal)ly  in  the  Virgilina  district  of  Person  county.  North  ObtoBb^ 
Some  machinery  wan  installed  in  1902,  and  owners  claimed  to  have  Mff^ 
tons  of  6%  ore  blo(*ked  out,  which  probably  was  (tn  QV^rQ^tioKit^  bo^  M  ^ 
quantity  and  quality. 
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^VEItGREEll  BLUFF  lOHE.  MICHIGAN. 

Lies  south  of  Adventure  and  Mass  mines,  in  Ontonagon  county,  Mich. 

Worked  1854-1S63,  producing  675  tons,  1,174  lbs.  refined  copper,  at  a  cost 

of  $223,582.24. 

HVER6REEN  GOLD  &  COPPER  UHES  CO.  COLORADO. 

Office  and  mine:    Apex,  Gilpin  Co.,  Colo.     Organized  1904,  under  laws 

of  Colorado,  with  capitalization  $5,000,000,  shares  $1  par.     Jowph  L.  Wrd- 

tcrs,  president  and  general  manager;  W.  C.  Hollister,  secretary'  and  trra*<unT. 

Laods,  6  claims,  3  patented,  also  millsite,  in  the  Pine  district,  Kliowini;  a 

large  fissure  vein  carrying  good  assay  values  in  aurifen>us  and  an:i'ntif«T»njM 

kwrnite  and  chalcopyrite,  opened  by  3  shafts  of  40'  to  80^  depth,  and  tuniMl.H 

of  \ur  and  400'. 

CXCELSIOR  COPPER  CO.  ARIZONA. 

Office:  421  Olive  St.,  St.  Louis,  Mo.     Lands,  near  Fima,   Pima  Co., 

Aril.    Promoted  by  the  notorious  Wm.  F.  Wemse  &  Co.,  liond  ^  Sunk 

Co.,  of    St.    Louis,    Mo.     These    sharpers     issued     ininu*iLS4:     quant  it  i«*>i 

of  alleged  mining  stock,  all   utterly  worthless.     Firm  put  out  i>f   liusinirvf 

by  United  States  postal  authorities  for  fraudulent  use  of  the  mails. 

TOELSIOR  copper  CO.  QUEBEC. 

Mine  office:    West  Broughton,  Megantic  Co.,  Quebec.     Mine  i^  d(.-v(;lo|j«;«l 

^  shaft,  also  worked  open-cast.     Has  steam  power. 

^CEISIOR  copper  &  GOLD  MIHniG  CO.  WYOMIHG. 

Mine  office:    Aetna,  Carbon  Co.,  Wyoming. 

KECHAHGE  GOLD  &  COPPER  MIlflHG  CO.  ARIZONA. 

Letters  returned  unclaimed  from  former  office,  NevarJa  BIk . ,  Sa  n  I-  nii^i  -*o, 

^-  Lands  were  20  claims,  in  vicinity  of  Flagstaff,  C(x:onino  rounrv.  Ari/^iim. 

^CELSIOR  MIKING  &  SXELTIHG  CO.  NEVADA. 

Ofl^:    Butte,   Mont.     Letter  returned   unclainKfJ   frriin   inirKr   nilm- 
V  •  » 

xerington,  Lyon  Co.,  Nev.    John  F.  Fori>e8,  prf:r**ident ;  I  ntiik   K.  .Sliav. , 

'^'^tary.    Capitalization   $200,000.      Pniperty    wrt.-*    tli#.-    I'>Iij<-toii#-    ifiif,*-, 

^^P^ned  by  tunnels,  equipped  with  steam  and  ga-s<»liii«'  {KiV.cr.  ai.d  ti.iuiii^ 

f^e  and  carbonate  ores  said  to  average  l'//i  r-opfUfr,  witli  n  I.Vmou  v.at<r 

^bt  furnace,  installed  1901.     Is  thought  title  to  proj^j-rty  iiit-.  |/;i-^r<i  to 

^  hands. 

^ELSIOR  MINING  CO.  NEW  MEXICO. 

Letter  returned   unclaimed  from   former   mine   offi<<f,    Orj^an,    liot.i.a 

^Co.,  N.  M.     Gilbert  E.  Dunbar,  owner;  Cha^.  M.  J»'W<-!I    -'iji^-niji^-iid' m 

*|*nd«  show  argentiferous  copper  ore.     Has  ga-^^^liii*-  i^>v^«rr 

'AEO  6RUBE.  NOkWAy. 

A  group  of  small  Norwegian  mines,  pnxluni.g  a  iiniit'-^i  '^uai.tity   'j 

^  averaging  4%  in  copper  tenor. 

^AOtVIEW  MINING  CO.  MONTANA, 

Mine  office:     Basin,  JefTeraon  Co.,  Mont.     Tttifftity  Ih/wtury,  mu§ 

'indent.     Ores  carry  gold,  silver  and  clipper.     Mii«#r  in  '/pen^J  hy  nI 

^nnel,  and  lias  steam  power. 

^ALHERZ-  UND  KUPFERKIESBERGBAU.  A 

Mine  office:    Altzech  Zapfenschuh,  Tyn^l,  Au^^tria.     A  nnmU  \ 

^  sulphide  copper  ore. 
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FAMATOf A  COPPER  4  GOLD  SYHDICATE,  LTD.  AaOEH^*^ 

FAMATUIA  DEVELOPMEHT  CORPORATIOB,  LTD.  ARGEITI^*' 

itmi-em:  5<J,  Ciiimoii  St.,  Ujodon,  E.  C.  Eng,     Mine  offices:    aifcf*'**^' 
ujii.  Af^i-iitiiia,     ihury  J,  Mejrer^can,  chjunoao ;  A.  Daaj^erficld,  geg"<^"^* 
_^  li)fence  U'Drtucoll,   o«insulti[is  engiiieer;  E.    Dan^ei'fidd,   nuiir  wmm^^' 
"S^^UrmJ  Jao.  il,  1W13.  nitli  c^piu&liJEaition  £400,000,  sliares  £1  par:defa^^"^ 
Ittm,  £JOfniJO0  AUiUfmzed  at  0^,  pftrtuOly  issued,  to  take  over  mijii^^ 
iHtnln  ffr^ni  the  rtunmirui  Cxipper  &  Gold  Syndicate.  Ltd-     PiT»perty  h     ** 
llie  Fiuiiatinu  tiiuutiiiiiiuf  of  tl»e  Jklcxicaita  district  of  Ilioja,  Arp^nlijia,  sno"**' 
itig  14  auriferous  atui  argentiferous  capper  veins  avemgirii?  aboni  4'  wid« 
livid  ilaitfMd  l4>  |je  2  trjile«  iti  lenp^h.     8uielter-site  l**  at  Chiiecitn,  25  ^^J^ 
frutn  aiiiw?,  infid  a  25-mile  aerial  iram  \s  plamicd  to  couueet  tlie  miw  *^**^ 
workif.     It  iff  e**limat*xl  that  this  tram  should  cut  the  cost  of  tnuispofUitit>" 
from  th«  pfe«eiii  h^jure  of  35s,  down  to  25«s,  per  ton.     The  C^rdolia  Ceiitr^ 
ntilroad  is  to  be  extended  to  the  district,  touching  the  smeltef-site.    ^*'^^^. 
in  fthundant  and  wagi^H  are  alxjut  3(kr,  per  day,  for  natives,  wboee  lahof 
rc^rn'^iHtfrilniKly  cfhc  i»Mit,  ^^^ 

LES  MINES  DE  C0IVRE  DE  LA  FARE,  LTD.  FRAll*^*^ 

Omvmt    UmUwiKtd  Huuw,  New  Broad  St.,  Ivondon,  E.  C,  Eng,    ^-^ 
ItarilxiHJ  Oct,  2ij,  \HM,  an  Ives  Mines  Francaises,  (iianie  changed  to  P^*^^^^™ 
title  Noveiiiher,  mvj),  with  capilahzation  £47,<KXJ,  shares  £1  par,  in  £30,t^  ^ 
H%  cnniulafive   jireft^reuce  and   £17,0()(i  conimoii  sliarcji;   i.s=?ued,   £19,9C^ 
Jl,   It(iiriL*it,  MiHTelury.     rrt>p<*rty,  .sojnevvherr  in  France,  said  to  be  und^  • 
^i»jnj«  tlcvi4n]init  itt  and  to  .nhou  Cj  mineralized  veinit. 
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COMPAJflA  MI N ERA  DE  FARELLOK.  CHILI 

Mini'  otfu'i-:     Pncjuiow,  (-opiajKi,   Alacama,  Chile. 
FARGO  GOLD  k  COPPER  MINING  CO.  OREGOIT^ 

(Jffiii-:  I'ltrKi^,  N.  1>.  Mine  ciHire:  Inniaha,  Widlowa  Cu,,  Ore  ^ 
M.  M  rrtcrH<in,  jrn^Hidrnt ;  J.  A.  Hn>icliye,  secrptar>'  and  tn*A.snrer;  Cliarii3^ 
WitlJui't^,  su|H"finti'iultMkl.  LaniiH  iitfliide  the  l^ast  (Itanee  mine,  pn»ducinff 
aurift*hmH  and  arKiHidfi^nins  c^ipp^r  ores.  Has  water  }x>wer  and  enipKn's 
aduut  2A  intMK  Hre  is  to  l)e  reclwed  by  the  smelter  at  the  Eureka  mine, 
aiJjoiniiijif, 
FARREL  COPPER  CO,  MONTANA. 

Siacri'drd   by   ritUsbuiK  &  Montana  Copper  Co^ 
FAUQUIER  COPPER  CO.  VTRGmiA. 

Suji(>osimI  to  be  drvrlopiRg  a  copper  pmperty  in  Fauquier  Co.,  Vn. 
FAVORITE  GOLD  k  COPPER  MINING  CO.  WASHINGTON, 

Olii*'*':  NeUoiivilh',  t*l»iu,  M\nv  ofliee;  Ntghthawk,  Okanogan  Co,, 
VVa»«h.  Kniploys*  ti  tn  It)  men,  l)rj;Hnize*I  Sept,  25,  1902,  with  capitaliza- 
tion f2,*XMKtHK^  .Hhan/H  ft  jijvr,  J.  M,  Parker,  president;  J.  R  lUldridge 
ii^cn-'tjiry  ;  11  l>,  Jtunc**  i^encral  mantu^*r;  Myrofi  J.  Chun*h.  mine  superin- 
teniteni  Lands,  hi  clainH,  aiva  3(XI  acres,  adjoining  the  Nighlhawk  mine, 
on  Ml  Ellemeham,  in  the  Wanicutt  Ij^ke  tllstrict,  34  mil*^  fivmi  tin*  Canadian 
^^IVicdic  railway,  ithowiug  5  veins  of  which  oue,  mugiug  l'  lo  5'  ia  «ldth»  b    ■ 
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rf         open^  jjy  ^j^  g^  tunnel  showing. values  in  copper,  gold,  silver  and  lead, 
J         prin^lpjjly  ^j^^  foimer. 

4         >nit  A  LA  FE.  MEXICO. 

If  Itfine  office:    Jimulco,   Coahuila,   Mex.     Pearson   &   Randall,   owners; 

f        Geo.    Pearson,  manager.    Ores  carry  copper,  gold  and  silver. 
I         MWjis  FE  y  ESPERAH ZA.  SPAIN. 

i  *  lline  office:    Ribas,  Gerona,  Spain.     Were  working  on  a  small  scale, 

S;         *^  l4i«t  accounts. 

^^X>1SRAL  COPPER  CO.  MICHIGAN. 

Office:  207  Fu^t  Nat'l  Bank  Bldg.,  Duluth,  Minn.     Organized   1902, 

^«Kic*r  laws  of  Minnesota,  Vith  capitalization  $600,000,  shares  $10  par.     P.  L. 

*^    Voist,  president;  F.  D.   Adams,  secretary  and  treasurer.     I^nds,  36() 

*^«^ea,  adjoining  the  Miskwabik,  in  Houghton  township,  Keweenaw  county, 

Mi«*Higan.     Property  is  supposed-  to  carry  the  northern  extension  of  the 

'^^ctrsarge  amygdaloid.    Conditional  merger  of  lands  has  been  made  with 

ttie  Bfiskwabik  Development  Co.,  which  probably  will  be  concluded  in  1905. 

^^X>ERAL  COPPER  CO.  WYOMING. 

Letter  addressed  to  Laramie,   Wyo.,   returned   unclaimed.     Company 

?J*J*t>ofled  to  have  lands  in  Carbon  or  .-Ubany  counties,  Wyoming. 

*^1>ERAL  COPPER  CO.,  LTD.     .  WISCONSIN. 

^^^Sec  Federal  Gold  &  Copper  Co. 

^^X>ERAL  COPPER  MINING  ARIZONA  &  NEW  MEXICO. 

&  SMELTING  CO. 

Works  office:  El  Paso,  Texas.  F.  H.  Wilson,  president;  J.  Geo.  Hil- 
***^C«r  was  appointed  receiver,  September,  1903.  Property  is  a  smelter  at 
'^^  X^Saso,  with  a  blast-furnace  and  converter  of  about  100  tons  daily  capacity, 
^^^^l^loying  about  80  men  when  running,  also  mineral  lands  in  the  Organ 
Ts^^^ntainSf  Donna  Ana  county,  New  Mexico,  and  a  controlling  interest  in 
^5^^     Dragoon  Mining  Co.,  at  Johnson,  Cochise  county,  Arizona. 

^l^ERAL  GOLD  &  COPPER  CO.  NEVADA  &  WISCONSIN. 

^  Office:  214  Lumber  Exchange,  Minneapolis,  Minn.     Mine  office:     Day- 

^^^^»  Lyon  Co.,  Nev.    C.  S.  Dudley,  president.     Organized  1902,  under  laws 
-^^-Arizona,  with  capitalization  $2,500,000,  shares  $1  par.     Lands  include 
^^■^  acres  in  the  St.  Croix  Valley,  Burnett  Co.,  Wis.,  and  520  acres  6  miles 
^^^theast  of  Superior,  Douglas  Co.,  Wis.,  these  tracts  lying  on  the  St.  Croix 
/^^^  Minong  native  copper  ranges.     Landed  holdings  in  Nevada  are  7  claims 
^   the  Como  district,  including  the  Como-Eureka  mine,  showing  4  parallel 
^^itis,  carrying  ore  with  estimated  average  value  of  about  $15  per  ton.     Ha.s 
^  lOO-ton   concentrator  obtaining  power  from   the   Dayton  river,  8.2  miles 
^'stant  where  a  250-h.  p.  electric  generator  has  been  installed.     Mine  has 
^^n«derable  development  and  officers  are  men  of  good  standing. 
^BDERAL  GOLD  &  COPPER  MINING  CO.  UTAH. 

Office:  612  McCormick  Bldg.,  Salt  Lake  City,  Utah.  Mine  office:  Blue 
Acre,  Beaver  Co.,  Utah.  Organized  Jan.  20,  1903,  under  laws  of  Utah, 
Hith  capitalization  $1,000,000,  shares  $1  par.  Hon.  Heber  Wells,  presi- 
dent; A.  Stuart,  secretary;  E.  W.  Young,  general  manager;  J.  E,  Meyer, 
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superintendent;  W.  A.  Wihjon,  engineer.     Lands,  9  patent^  claims, 

180  acres,  in  the  Beaver  Lake  district,  l)etween  the  O.  K.  mine  of  tlie  Majes'ft  ic 

and  the  properties  of  the  Newhouse  company,  showing  a  numt)cr  of  fi&«..mf« 

and  contact  veins  carr>'ing  gold,  silver,  copper  and  lead,  in  country'  roc:r  \b 

of  granite-porphyry,  qiiartzite  and  limestone,  opened  by  a  40^  tunnel  afc«(J 

9  pits  and  shafts,  doeix>st  80'.     Wjis  disi'overed  and  worked  many  y^^tn 

ago,  producing  about  $1()0,(X)0  worth  of  ore,  but  was  long  idle  until  talceo 

over  by  present  com|)any.    Development  work  is  planned  for  1905.   Property 

regarded  as  promising. 

FEDERAL  MINES  CORPORATION.  COLORikBO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  H.  A.  Mooic, 
superintendent.  Ores  carry  gold,  silver,  lead  and  copper.  Has  steam  po»cr. 
FEDERAL  MINING  CO.  ARIZOU 

Office :  29  Hniadway,  New  York.  Mine  office :  SaiTord,  Graliam  Co., 
Ariz.  Francis  H.  Wilson,  president;  H.  K.  Huti*hinson,  treasurer;  John  K 
Wel>er,  general  manager;  Clias.  AUin,  engineer.  Organized  1902,  under 
laws  of  Delaware,  with  capitalization  $1,000,000,  sliarcs  $10  par.  Lands, 
24  claims,  area  470  acres,  also  a  5-acre  millsite,  in  the  Lone  Star  distrirt, 
showing  three  ore  botlies  of  about  9'  average  width  carrying  oxide,  carbonate 
and  sulphide  ores,  hitter  below  the  3(XK  level.  Mine  is  opened  by  shafts  of 
130',  325'  and  425'  and  by  tunnels  of  90',  100'  and  300'.  Tliree  shipmeoti 
of  ore  aggregating  75  tons  gave  smelter  returns  of  24%,  28%  and  30%  copper, 
with  about  2  oz.  silver  and  80c.  gold  per  ton.  Has  gasoline  and  steam  po«v 
and  plans  building  a  5(Mon  concentrator  on  the  San  Juan  claim.  Ignatni 
L.  Qualey,  former  gencnil  manager,  and  Frank  S.  Wellcr,  former  sccreUiTf 
are  in  the  penitentiary  for  fraud.  ComiMiny  removed  from  former  ofi» 
at  1112  Park  How  Hldg.,  New  York,  and  left  no  address  behind,  so  that «r 
mail  addressed  there,  containing  bills,  etc.,  was  returned  unclaimed. 
SOCIETA  DELLA  FENICE  liASSETANA.  ITilT.> 

Mine  office:    Ma.ssa   Maritima,  Orosseto,  Italy.     Veins  or  lenses  i 
from  6"  to  20  metres  in  width,  carrjing  chalcopyrite  associated  with  iw 
pyrites  in  a  (juartz  ganguc,  and  showing  occasional  native  copper. 
grade  ore,  averaging  about  11%  copper,  is  heap-roasted  at  the  mine  I 
smelted  at  Leghorn,  and  the  se<'ond-gmde  ore,  averaging  about  i 
only,  is  hcaivroiusted  and  leached  at  the  mine. 
FENOCHDV  MINING  CO. 

Mine  office:    Magdalona,  Sonora,  Mex.     Juan  Fenochia,  manager, 
velopment  is  l>y  shaft  and  tunnel.     Employs  about  20  men.     * 
FENTRESS  MINING  CO.  NORTH 

Office:  52  Hroadway,  New  York.    Mine  office:  Center,  Guilford  Co., H-| 
Henry  J.  Dexter,  president ;  Cha.s.  W.  Scott,  secretiiry.     Main 
Property  is  the  Fentress,  or  North  Carolina  mine,  opened  and  woriced] 
to  cina  ISGO.     Has  a  3'  to  4'  vein,  dipping  at  38®  to  60**,  opened  to  dqith| 
31i)'.     Has  steam   power  an<l    lO-stamp  mill,   producing  gold  buUioB  t 
copper  concentrates.     Is  said  to  contemplate  doubling  milling  captcity. 
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^EKKAHDO  MraniG  CO.  MEXICO. 

Office:  12  Aslibuiton  Place,  Boetoii,  Mass.  Uine  office:  Sin  KefT^ifJo. 
l^ngo,  Mex.  CoL  T.  L.  Livennoie,  treasurer;  Court ney  de  Kjdb.  mAi.:xz^ r. 
Ores  cany  gold,  silver  and  copper.  Has  mater  and  eWtric  power,  with  c\.ij- 
c^trator,  and  emploj-s  about  250  men.  Prudurtioc,  1908,  was  SSI.Oi«l>  !)>>. 
finecoi^)er. 
HRRIS-HAGGARTT  COPPER  mHING  CO.  WTOIOHG. 

Controlled  by  Penn  Wyoming  Co. 

COIPAKIA  DE  imiAS  FERROCOBRIZAS.  SPAIlf. 

Office:  San  Isidro,  16,  Sexilla,  Spain.  Mine  office:  El  Carpio.  C«  rtc- 
puia,  Huel>'a,  Spain.  Don  ^?alvador  Sdncbez  Cas^ianer.  a^ent.  l*n«inr.y 
includes  the  Santa  Maria  de  Giacias  and  other  old  miites^.  worked  in  \ery 
Mcientdays. 

SOOEDAD  imiAS  FERROCOBRIZAS.  SPAIlf. 

Mine  office:  Cortegana,  Hueh'a,  Spain.  Property  is  a  group  of  11 
ouoes,  area  73  hectareas,  leased  to  the  Sociedad  KraiuaUe  de  Ktudios  (»f 
^rifl.  A  railroad  is  being  built  from  the  miiie^  to  V:ildelauiusa.  for  shipping 
^  product,  which  will  be  cupriferous  iron  pyrites. 

nDELITY  MmiHG  CO^  LTD.  MICHIGAlf. 

Office:  care  of  I.  P.  (iriswold,  chairman,  .Allegan,  Mirh.  Organized  Feb- 
raary,  1903,  ^ith  capitalization  $300,000.  l^nds.  in  Seetion  15.  T.  50  N.. 
^40  W.,  2)^  miles  northwest  of  Victoria  mine,  in  Ontonagon  county,  Mich- 
ipQ.    No  mining  work  attempted. 

XQU  FHOMEHA.  CHILE. 

Mine    office:    ChaAaral,    Atacama,    Chile,     l^ildoniero    Luna,    itwner; 
^.  Rojas,  superintendent.     Has  steam  power  and  employs  alx)ut  50  men. 
'      nNLETTER  &  HARVEY.  ARIZONA. 

;  Office  and  mine:     Globe,  Gila  Co.,  Ariz,     l^inds  are  in  the  neiglilK>rljoo<l 

:     <rfthe  Lake  Superior  &  Arizona,  and  small  shipments  are  made  quite  n'gii- 
r    kriy,  1903  shipments  to  El  Paso  giving  average  returiLs  of  22*;;  to  27*;*;  <opiK*r. 
;     ftwent  shipments  are  to  the  Old  Dominion  smelter,  by  wagon,  and  in  addi- 
tion to  high-grade  ores  the  firm  is  supplying  sufficient  h>\v-grade  silieious 
<^of  3%  to  5%  copper  tenor  to  furnish  silica  for  converter  linings  at  that 
Smelter. 

^ulet  gold  &  copper  mining  &  milling  co.  utah. 

Letter  returned  unclaimed  from  former  mine  office,  La  Sal,  Grand  Co., 

tJtah.    C.  A.  Finley,  general  manager.    Lands,  3  claims,  at  the  foot  of  Horse 

■tfountain,  carrying  ores  giving  smelter  returns  of  $32.40  per  ton  from  small 

Wpments. 

tiTZROY  COPPER  MINES,  LTD.  AUSTRALIA. 

Offices:  70,  Bishopsgate  St.  Within,  London,  E.  C,  Eng.,  and  79,  Pitt 
8t.,  Sydney,  N.  S.  W.,  Australia.  Mine  office:  Mt.  Chalmers,  Queensland, 
Jkostralia.  P.  Charley,  chairman;  O.  J.  Parker,  secretary;  \V.  H.  Edwards, 
manager.  Organized  Aug.  15,  1902,  with  capitalization  £1S,(M)0,  shares  11 
par;  issued,  5,000  shares,  7s,  Cd.  paid  in.    Proixrty  is  the  Mt.  Chalmers  mine, 


arua    140  acrea,  ncur  Hoekliampton,  Qiieeiislaiid,    reopened  October,  19rf^'      ^ 
after  many  years  idleness.     tJres  i-urry  rcippf  r,  g<jld  and  silver.     Has  steal*       % 
power,  60-ton  smelter  and  20-«tamp  miU  with  vauneiB.     Employed  »b»t*^       I 
W  men  at    List   urconnts.  ^ 

FIVE  METALS  MINING  CO.  1 

Correut  title   Ls  Xorlh  Arkansas    Zine,  Copper,   Lead^  Silver  <t  G^jX  -^l       I 
Mining  Co.  I 

W.  S.  FLETCHER  MINING  &  SMELTING  CO.        ARIZONA  ft  CALIFORKL^      I 

( JUire:  Bnily  BklK.»  Lns  Angeles,  Cal.     Works  office:  Needles,  San  B<-  ~^'      ■ 
nartiiiio  Co.^  Cal.     Lands  include  the  lianner  groxip  on  Stockton  Hill,  •-  '      1 
miles  nortli  of  Kin|;innn,  Mohave  county,  Arizona,  showing  ores  ciirr)'ir^^^      J 
al>out  $30  per  ton  in  gold,  silver  and  lead»  also  16  clainis  near  Florenu   *"<      1 
Pinal  county,  Arizona,  witli  valuable  w^ater  rights,  on  which  it  is  said  t^  ^      I 
company  plans  building  another  smelter.     Works  are  at  Needlea,  t>oug^^^      ' 
March,   1904,  for  $30,i>0O.     Pres*nit  company  hm  expended  about  I20,0^^^ 
in  iitiprovement>^,  and  pre^scnt  capacity   of  plant  is  about  125  tons  d***^^^^ 
trtmtin^  custom  ores  carryinjir  lead,  copper,  silver  and  gold,  fratn  Vfcsi^ 
Ari/,nnn  and  s^iuthem  California.  .-^h. 

FLINT  STEEL  MINE.  MICHIG^V;^ 

A  tracL  of  4CM)  acres,  near  the  Michigan  mine,  in  Ontonagon  coun 
Mich.     Produced  415  tons,  45S  ll>9,  refined  copper,  at  a  considerable 
Idle  since  circa  1875.  ^^fi 

FLORENCE  MINING,  MILLING,  SMELTING  COLORAD^*"^^ 

ft  REFINING  CO. 

Office:  Florence.  Colo.     Lands,  18  claims,  id  Custer  county,  Colorado 
showing  a  small  vein  giving  gCMxl  assays  in  copper.  .^^ 

F.  M.  ft  D.  COPPER  MINING  CO.  COLORADCS^^^^^^^^S-^ 

Office:   care   of    Pernard    McC'afTrey,    Denver,   Colorado.     Mine    ofii^ 
Morrison,  Jeffermm  Co.,  Colo.     Lands,  5G0  acres,  patented,  near  liear  Creek 
about  8  miles  west  of  Morrison,  oijencd  by  1(>5'  main  stiaft.  np(M*r  150'  tltrougt 
gossan  capping  of  15'  to  .'^O'  width  carr>'ing  small  gold  values,  and  showin] 
about  5'  of  ore  in  bottom,  mainly  sulphide,  with  some  malachite,  said  tc 
carry  aliout  11%  copper  and  $3.50  gold  and  silver  per  ton.     Also  has 
of  tunnels.     Employs  17  men. 
FOND  DU  LAC  MINE.  WISCONSIN. 

A  prospect,  in  Douglas  county,  Wisconsin,  on  which  two  shafts,  deepest 
65',  were  sunk  in  1899,  giving  a  fine  showing  of  native  copper  rock,  said 
to  have  been  brought  from  Michigan  for  the  purpose. 
FORAN  MINE.  ARIZONA. 

Office  and  mine:  Stoddard,  Yavapai  Co.,  Aria.  Samuel  Foran,  owner. 
A  proftpect  on  w^hich  a  limitetl  amount  of  development  work  lias  been  done, 
FORD  COPPER  CO.  COLORABO. 

Letter  retumeii  tmclaimcd  from  former  mine  office,  Georgetown,  Colo. 
Property  is  in  Eldorado  county,  Colo,  Ore  values  are  in  gold  and  copper, 
former  predominating. 
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FORBST  MIlfE.  WASHINGTON. 

Mine  office:  Darrington,  dnohomish  Co.,  Wash.     Thos.  Parks,  super- 
intendent.    A  prospect,  slightly  developed  by  tunnel. 

FOREST  HILL  CONSOLIDATED  MINING  &  MILLING  CO.  COLORADO. 
Office:  420  Exchange  Bldg.,  Denver,  Colo.  Mine  office:  Tin  Cup,  Gunni- 
son Co.,  Colo.  L.  Cavnah,  president;  J.  C.  Jensen,  secretary  and  superin- 
tendent. Has  steam  power  and  two-stamp  mill.  Company  has  been  en- 
deavoring for  many  years  to  develop  gold,  silver,  lead  or  copper  mines,  at 
Tin  Cup  and  elsewhere. 

ED^WIN  FORREST.  NEW  MEXICO. 

Office  and  mine:  High  Rolls,  Otero  Co.,  N.  M.     Said  to  have  claims 
^^'Wnng  a  12'  vein  of  copper  ore,  opened  by  a  40'  shaft. 
^OltTUNA  GROUP.  CALIFORNIA. 

Office:  care  of  E.  G.  Harrison,  owner,  Callahan,  Cal.  Landk  are  in 
®**lciyou  county,  Cal.  Ore  is  chalcopyrite  associated  with  pyrrhotite,  trav- 
^'^itig  diorite,  opened   by  shafts  with    a   limited  amount  of  development 

*^^TUNA  COPPER  CO.  CALIFORNIA. 

Office  and  mine:  Fortuna,  Trinity  Co.,  Cal.  C.  Sweet,  president.  Lands, 
^   Vanpatented  claims,  in  Trinity  county,  Cal.,  near  the  Humboldt  county  line. 

^^^^^•PANIA  MINERA  LA  FORTUNA.  MEXICO. 

Mine  office:  TepezaU,  Aguascalientes,  Mex.     Geo.  B.  Wardman,  super- 

'^'^ndent.     Operates  La  Fortuna  and  adjoining  mines,  opened  by  shaft, 

*"^^^^ucing  copper  and  silver.     Uses  animal  power  and  employs  about  150 


EtTUNA  MINING  CO.  UTAH. 

^->^^  Office:  care  of  Geo.  F.  Richards,  Jr.,  secretary  and  treasurer,  Salt  Lake 

^^j^^^,  Utah.     Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.     J.  D. 
^      ^^fcod,   president;   M.    P.   Johnson,    vice-president.     Organized   March    10, 
^^^^^,  with  capitalization  $300,000.     Lands,  circa  200  acres,  adjoining  the 
^^Idings  of  the  Ohio  Copper  Co.,  and  showing  considerable  development, 
^^^i«  bought  of  the  Bamberger  Exploration  Co.,  and  sundry  other  holders. 
^OrTUNA  GRANDE  COPPER  CO.  NEVADA. 

Mine  office:  Ely,  White  Pine  Co.,  Nev.     Property  includes  the  Pilot 
*^iiob  group,  carrying  auriferous  copper  ores.     Has  steam  power. 
^RTUNE  COPPER  &  FINANCE  CO. 

Offices;  10,  Basinghall  St.,  Ix)ndon,  E.  C,  Eng.     Registered  July  22, 
1901.     Capital,  nominal,  £25,000.     Location  of  lands,  if  any,  unknown. 
FORTUNE  MINING  &  MILLING  CO.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  Elmer  Hill  prelfii- 
dent.  Ores  average  4%  to  8%  copper,  with  gold,  silver  and  lead  vahios. 
Mine  is  opened  by  shaft  and  tunnels.  Has  steam  and  electric  power,  and 
50-ton  concentrator.     Mine  is  under  lease  to  the  Bingham  Consolidated. 


FORTY-FIVE  COKSOLIDATED  HHflHG  CO.  WASHHrCTOI. 

Jiioe  office;  SUverton.  SDohomish  Co.,  Wash.     I'froperty  is  in  U»c  Mont* 
CHflto  diitrict,  fttid  is  very  much  tAOgled  up  m  Utigation, 
FORTY-SBVEH  MIHE,  WASHIHGTOR. 

lx!tter  returned  unrUimed  from  former  mine  office.  Index,  SjuAiouiiah 
Co.,  \Va»)i.     H.  Ml- Kin  noil,  owner.     Has  arge^tiferotis  copper  orra, 
FOULD  ET  COMPAGIHE.  SPAIR. 

tiffire:  Viiris^  Fnincc.     Mine  ufRce:  care  of  Don  GuUlcmio  Siimllwini, 
li;^ent,  Hurlva^  Spain,     Pn>perfy  inrltides  La  (*art.a;;enf!ni  and  other  niP«*. 
ut  C2izana  di'  lu  Sierm,  Sevilla,  Spi^iii,  now  uiider]B;oin|!;  explomtiuit. 
FOUR  B^  MUflHG  CO.  COLORADO. 

Mine  office:  Turret,  Chaffee  C«,,  Colo.     David  Alien,  siipt-rihletiJcni 
Operates  tlie  Jiisper  mine,  carry Ini;  gold^  silver  and  copper  onps.     H«?  p^ 
line  power. 
FOUR  BfROTHERS  COPPER  MmE.  WASHIHGTOU 

Mine  oftke:  Silverton,  Snohomish  Co.,  Waah,     Lands,  i  cbims,  IfiV^nff 
abrtiii  500'  of  dc'velopnient  work,  mainly  tunnels,  showing  ore&  carrvii^^ 
copfx^r,  Kold  and  silver. 
FOUR  METALS  MINING  CO.  '  ARIZOK^ 

Olficc:  2!  South  CVnter  St.,  Phoenbc,  Ariz,     Lloyd  B.  Christy,  pres*^^*^ 
F.  L,   Blunier,  secretary  and  trctysurer;  M.  Gross,  superintendent.     Li^*^^^ 
arc  in  the  Patajionia  district,  8anta  Cruz  Co.,  Ariz.,  carrying  ores  pivLni; 
assay  vahips  in  gold,  silver,  copper  and  lead. 


it^ 


(MTirc 


COLORA^ 

Equitnlile    Bklf;.,  St,   Louis,   Mo.     Mine  office:  SiUcrton,   ^"^ 


FOUR  METALS  MINING  CO. 


O- 


Juan  C(j.,  Colo.     OrKanisted  Jan.    17,   1S99.  under  laws  of  Colorado,  n*^       ^-^ 
capitalization    $2,000,000,    shares    $1    par;    l«^ue<L    $1,5()0.1>OII     W.    Frj-^^_  V- 
Cartcr,  president;  R.  M.  Scnifi^^s,  Bt»cretar>'  and  treasurer;  Joseph  H.  8ho- 
ley,   RHpf^rinteiHlcnt.     Lands,  47  claims,  area  5Ht  avrvs,  at   Silverton,  l^^ 
Juan  e<iunty  and  in  luftrahani  basin,  near  Telluride,   San  Mipiel  coiin^ 
Cfjiorado.     Has  a  mil!  at  the  Pahiiyra  mine,  and  a  steam  plant  at  the  Andr 
mine  at  Tel  hi  rule. 
FOUR  METALS  MINING  CO.  XnA 

( )f!ire:  rare  of  (1,   L.   Moats,  gener.'^l  manat^er.  Salt  I>ttke  City,   Ctat^ 
IL  Hugo  Hrandcis,  pre.sideiit;  FL  P.  Mill,  Krrretar\\      Lands  are  in  the  Du^ 
way  or  Deep  Creek  diKstrirt  of  i^tJih,  and  carry  auriferous,  arjjentifcroui*  an^ 
cupriferous  zinc  and  lead  ores.     Mine  is  opened  to  depth  of  400'  and  has  i- 
.'jO-ton   conrcntralon 
FOURTH  OF  JULY  MINING  &  MILLING  CO.  COLORADO^ 

Mine  otliee:  Ekloni,  Ikmider  Co.,  Colo.     J.  B.  Johnson,  supennlendent 
Opened  by  sliafts  and  haw  a  220'  tunnel  planned  to  cut  the  Olympic  and 
Fourth  of  July  veins,  fnMu  wljieh  aiways  of  2!f%  to  t^%  copper,  some  lead^ 
50  to  125  t»z.  Kilver  and  -530  to  ISO  i^old  per  ton  have  l>eeii  secured. 
DUNCAN  FOX  y  CA,  CHILE. 

Mine  c»flire:  Coliija,  Toeapclla,  Antofapasta,  Chile,  Firm  owns  a  lar^tr 
number  of  eopfjcr  rlainiK  near  Cobija,  and  elsewhere,  in  the  To(»apella  dis- 
trict of  the  province  of  Antofagasta. 


tKEST.  H:V  WilAZrv 

ltd  BHBe:  Hap  ^iSk  •~«s«n  C^..  ^    K.     SaiL  -i>   la-^    ^uiil^ 

f  Tern  of  cju|nig  «Rl  lyiiraf  37  i.  41*  iimci 

»0UF.  CAISCOKJL 

aov  ol  E.  G.  HjRiBRt.  -i^jcl  ^jJokUia.  \m^  l^iii^  i^^  il 
nty,  CaL  Ore  »  dtaaecy  1  jw  M»'.«mc«-i.  -wta  T^-r-it.r.r^.  irii  - 
e,  opened   bj  tiafu  viea.    a   imnyc  jcmiiuii:    :c    a«^>«a:caie«i~. 

X>PPER  OOl 

id  mine:  Fortvitt.  TnB=rr  Ox.  CjiL 

id  djims,  in  TrinitT  taaatj.  CaL.  : 

MIHERA  LA  HIIUUIA.  MEXKO. 

&ce:  Tepesdi,  AjcmBca&ente^.  )l«x.  G«c-.  E.  Wat:—.!-  .  5:^p(r. 
Opermtcs  La  Formu  and  adjc^r.irjg  tt.  t^jc?.  c-pec^e^i  tv  s'-jc:, 
^pper  and  sflver.     L'ses  animal  pcvH-  arid  €£=.;*.y^  at*>.:':    :c^^ 

mHIHG  CO.  ITTAH. 

aune  oC  Geo.  F.  Richards^  Jr.,  serrrtary  and  ireasurrr.  SaIi  1-ake 
Mine  office:  Bingham  Canyon,  Salt  Lake  Co..  Utah.  J.  1>. 
ident;  M.  P.  Johnson,  vice-president,  thraiiized  March  10. 
capitalization  S300.000.  Lands,  cirra  200  acre^.  aii joining;  ib.e 
the  Ohio  Copper  Co..  and  showing  considerable  deveU^pnicnt , 

of  the  Bamberger  Exploration  Co.,  and  sundr>-  other  holders. 
SRAHDE  COPPER  CO.  HEVADA. 

SBce:  Ely,  White  Pine  Co.,  Nev.     Property  incliules  the  I^ilot 
•,  carrying  auriferous  copper  ores.     Has  steam  ^wwer. 
COPPER  &  FIHANCE  CO. 

10,  Basinghall  St.,  I^ondon,  E.  C,  Eng.     Registeml  July  22, 
tal,  nominal,  £25,000.     Location  of  laiuls,  if  any,  unknown. 
MnHKG  &  MILLIHG  CO.  UTAH, 

fice:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.     Ehner  Hill  |>n»^i- 

average  4%  to  8%  copper,  with  gold,  silver  and  lead  values, 
ned  by  shaft  and  tunnels.  Has  steam  and  electric  |)ower,  and 
jntrator.     Mine  is  under  lease  to  the  Bingham  Consolidated. 
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The  Junior  mine,  opened  1860  as  the  Albany  &  Boston,  was  renamed  the  K^^ 
insula  in  1882,  and  was  bought  by  the  Franklin  in  1895.    The  old  FraEk\^ 
is  opened  on  the  Pewabic  lode,  and  is  surrounded  on  three  sides  by  the  Qvftlcr^ 
mine,  which  has  cut  off  the  Franklin  from  following  the  amygdaloid  beyc^j 
the  boundary  line.     The  old  Franklin  is  producing  about  300  tons  of  m=>i 
daily  from  shaft  No.  3,  which  is  3,200^  deep,  and  No.  5,  which  is  2,850^  ds-^f. 
both  bottomed  at  the  Quincy  line.     Mining  is  almost  exclusively  scramim.mi^ 
old  ground  and  robbing  pillars,  lower  levels  being  gutted.     The  pillars    re- 
moved are  usually  of  good  grade,  but  the  reworked  ground  varies  grea.tly, 
ranging  from  the  best  grade  of  stamp  rock  and  heavy  copper  down  to  warth- 
lessncss.     A  little  native  silver  is  produced  by  the  Pewabic  lode,  this  being 
picked  out  by  boys  in  the  stamp-mills.     The  old  mill  is  nearing  exhaustion, 
and  may  be  closed  down  during  1905,  or  may  hang  on  with  a  small  production 
for  a  year  or  two  longer.     The  mine  employs  about  50  power  drills,  approx- 
imately 20  at  the  old  mine  and  30  at  the  Junior. 

The  Franklin  Junior  has  two  separate  mines,  these  being  the  old  Albany 
&  Boston,  on  the  AUouez  conglomerate,  which  is  the  mine  now  worked, 
and  the  mine  opened  on  the  Pewabic  amygdaloid  several  years  ago,  the  latUr 
lying  475'  west  of  and  parallel  with  the  first-named  mine.  The  amygd*- 
loid  shafts  are  numbered  from  north  to  south,  the  north  shaft  being  about 
900^  south  of  the  Rhode  Island  line  and  approximately  1,000^  deep;  No.  1 
is  1,100'  next  south  and  about  l.OOO'  deep;  No.  2  is  1,500'  further  souA 
and  about  1,200'  deep;  No.  3  is  1,100'  next  south,  and  is  about  400'  indeptfai 
The  four  shafts  are  sunk  at  an  angle  of  48^  30',  on  a  lode  varying  in  width 
from  3'  to  15'  and  averaging  probably  9'.  Average  returns  secured  lion 
this  lode  were  only  about  0.45% ,  or  9  lbs.  refined  copper  per  ton  of  rodt  crushedt 
hence  the  amygdaloid  shafts  were  abandoned  February,  1902,  but  at  2,008'  ^ 
to  2,500'  depth  a  crosscut  may  be  sent  to  the  amygdaloid  from  the  cott* 
glomerate  workings. 

The  results  given  by  the  Pewabic  amygdaloid  were  so  unsatisfACtoiy 
that  the  old  Albany  &  Boston  mine,  on  the  AUouez  conglomerate,  wai  i** 
opened  in  1900.  No.  1  shaft  was  cut  down  to  three-compartment  aH 
7x20'  over  all,  with  inside  measurement  of  6'  6'xl8'  6*.  This  shaft,  irWA 
is  1,835'  deep,  has  a  direct  hoist,  raising  6-ton  skips,  good  for  one  mile  dqitkr 
Water  is  forked  from  the  conglomerate  openings  by  a  Cornish  pump  wiA'' 
10^  lift,  the  largest  of  this  style  in  the  Lake  district,  which  probably  is  handii(\ 
water  as  clieaply  per  foot-gallon  as  any  pump  in  Michigan.  The  comkunatiBij 
shaft-rockhouse  is  40x50'  on  the  ground  and  96'  high. 

No.  2  shaft,  1,200'  south  of  No.  1  is  7'xl8'  4"  over  aU.  and  1,100^81: 
depth.  It  is  sunk  3'  under  the  footwall,  to  secure  firm  walk.  The  e(p^^ 
ment  includes  a  teniporarj'sliaft-rockliouse  and  straight-drum  duplex-eyfin^ 
hoist,  brouf^ht  from  No.  1  Amygdaloid  shaft,  good  for  2,000'  depth.  In* 
dition  to  the  two  shafts  already  opened  the  Franklin  Junior  tract  has  roo 
for  2  additional  shafts,  one  each  to  the  north  and  south  of  the  present  openiv 

The  conglomerate  lode  averages  18'  to  22'  width,  with  an  extreme  VI 
of  30',  and  3'  to  5'  of  lode-rock  is  left  unmined  on  the  hanging- wall,  and 
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txiteots  thiB  lo  tS»  mrrrmwrt  who*  r  »  -.»-  T^inrr:'-  s  :_^  jit  iii*-  .#-- 
^.  Tho«  B  m  flbsn  inn  jfC'^fiMi^  ^-hkh—  r  z.rra^-t  -^iiu*^  - 
*pUmnd  m  iiuaiad  ignogigy  imciirc  iutv!r  Tir:^.  arir  n.'s^^a-^i  '.u.:.!-!'  i  :  •> 
^^vinL  Tlae  lagibegx  dan  irmL  ^'  Z  an*  n  i-*^  r^  -^.i.  ur  :-rs- 
Sound  in  the  mine- 1»  iic"  ■*  v-« -ivairt:  i«auri'»init  i^'-w*-?:  ^i^-l»  icr.  i. 
UMlintheHKitli  diifa  fnm.  3^1..  Il  Ni.  Z  *  '7*'?iii::r  -fii-»^iiruzr-i  r^'Uiit  i 
^  d|[htcciitfa  or  bnVBL  jnaeL  uic  iw  :•-«"  T"-:*  tt^.-cu-*-l  •.«-  ::f  ::.::- 
*nr  comes  from  ibe  icini  Ir^  rf  Si.  1  aar*. 

In  additioii  to  il*  JUkma  nmci[pn«nn*  inic  ?-*-vi4^h-  nn- rrtiui  »t:.    -^ 
Pnokfin  Junior  tjsrt  canifSTiie  H  iiiiiir  ^^NU'Tr*    '  ujimf''  -^'t^ci  i!f«r"..'i* 
^^Keohand  J\i  ii  mm  ij  i  rm'iiiiiii    mT  ii:«xh<.  ir^inn**-^  ~.<  :••    I'^.r'z.  -  • 
^9J5^tTomcvt  aojt  wax  frcin.  vut  J^rwmr.w  ivat.  iii*  -sif'T-jac  ^''  fyru  ar.  -  r:::- 
loids  and  one  conskiiiKTiK  cacT7:*iiic  viQi^^  II  imxfnixiijazur  iiiaurr.p^      ^i" 
^onnation  is  found  coBeidenl^  ^bmr^WfC  ir  *ii»r  u^r.i.  uul  l  :*— 7*^  •:-  — 
nit  may  be  drh^en  etmUiiJhr-    Titss^  »  Kouf   uiKVifi   nr  -.5    ▼tk--.i»«-  -:•» 
Konai]^  bed  w»»  opemd  hr  v>m  uimi'.  it.,  mic  n   -nnF   -c  -it*  im*  t^lt.- 
•Kured  on  this  same  lode  Inn  m  inr  imi»  ji^m-vic^   m   L-V3i::r  n^  -   ••»- 
Bxle  to  open  and  tot  the  K«anBcr  jwk-  m  nn  Jn^iiiJii  «~u:.i  r  u.t*'j* 
Soriace  equipaient  at  the  miiK  bursaOKit  ur  fr.fn.rzr»yiii!*  r^   r  '_       :i  i^,:    :^ 
<inn  eapaeity,  sobetaiitial  mud  ve&^niDJgnveiC  iiiw.:::i*    ••tJTi»r:-*r  ltii  *.':a-i- 
Bnith  shops,  an  office,  rhangrng  hcnne  and  a  f.>iisi>jni*<j^  t  •unr.**"  ir  -r:- 
forthble  dweOinjeB  for  cmpkmE. 

Hie  stamp-oiin,  at  GraoK  PtiiiVt.  »  «n»fd  '*7  v.»»  X^:»*— l  r-Li:r"  r^i- 
^•d.  The  buildine  is  of  stceL  00  trjiint  5«:»iz*Qktj'.»ii*.  I  1 1  'r*^  .:  «-:^  i.-«: 
^  a  self-supfmrtuie.  brirk-lined  tMntk^ssLh^.-k  'A  7  ::;i^f*'-*'r  *--t.-fi::-r  :••' 
^  on  a  52^  brick  foundatioQ.  The  mil!  La*  ^-.nz"  .'Jii*— '.':Lii"H-r^  ir*-i»i»  *-i*'  1 
^'^•ting  an  avera|E?e  of  about  375  Tiotj*  diii}T.  *r'r^  ::  'ra-^:  _ix  :••  :  .ri*  ■: 
softer amygdalokl  rock.  The  heads  are  e^jii;^«w;  -w-.^i  ::.  iri^— >•  r^iLrt-  r^. 
•hich  take  out  considerable  hea^y  coppw-  E-wi  '--ei;  Li^  J'  r-'-r:.  i-c*^.  I  :• 
^oirfier  jigp,  6  round  tables  azxi  one  <'.n-erptrrcii  !!.*>.  T:-*  ; ji?  hj*  :■:  ■;•  *■ 
ftidge  eccentric  type  with  center-*}iieid  c^jif^-  Civr-irr*?*  ir:..-r.  :>•:- jsr-: 
^t^imimng.  Each  head  has  a  l/WO-ton  pock-bisi.  T:  *  n-iH  :.i.*  i  Itx  JJ"  All.>- 
Qiilmas  engine  with  steam  supplied  by  two  .yx«-:..  r.  >'  t.:z^  -ari-.^r--  :"'•*- 
^oilcn.  Water  is  furnished  by  an  ADis-Oiahiiers  :.'.■>> '/>>Vrii:  -  vvr:  .^1 
^pound  pump,  with  21x42*  hiidi-presFure  o*::r.i*rr^  ar.-i  -12x42''  ;■  w- 
*^KUie  cylinders,  with  42*  stroke  and  plimiK^r*  37'  o'  ::.  diir..€ter.  Wa:t  r  > 
f^wn  thnnigh  a  36*  pipe-line  runninc  200'  ir.to  tl.fr  lake  iv  a  crib  prr.tt-i'UnI 
f  Ji*  scieena.  •  The  mill  has  a  5x12*  duplex  fire  pump  wi^h  a  full  ^uTh:  of 
iie  and  a  complete  electric  light  plant.  There  is  a  267'  wharf  at  t}.e  milL-itc. 
th  18*  of  clear  water  alongside,  this  haxnnc  coal-hoists  and  coaWheils. 
lere  are  about  20  dwellings  at  the  millsite. 

Xo.  2  shaft  begun  production  June.  1904.  since  when  the  mill  has  Ihh  n 
Ing  full  duty,  crushing  about  1,500  tons  daily,  (»f  wluch  (»nly  '2(^*7  <^^n\cs 
m  the  old  mine.  The  Franklin  Junior  rtn-k  i>  the  most  refract or\-  now 
shed  in  the  district,  the  average  life  of  a  stamp-slioe  iK-insi  hut  2  days  ami 
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TUB  COPFKS  EAimEnftK. 


\ic  able  to  sectarv  Aibet&ntial  profits  upon  die  pnaeeitt  t^<eiit  copper  mArk«t- 

rmductbn*  IIHM,  waA  iJ71,ii54)  lbs.  fine  ouppcr. 

FiU^K  MOUIITAIir  COPPER  CO.  NEW  KEXICO. 

Offirc:  A*bufy   T/ifk,   X.  J.     Mine  office:  Tmiiiini?,  Taos  Co.,  N.  M, 
OfKAiiii^  1901,  uiirJer  law»  of  New  Mcxk'o.  with  capitalizatton  $1,000,000, 
hsiTf»  %i  pur;  also  hiuj  Unui  i^uc  of  SloO^tXX),     In  hftiida  of  Frank  Stoplin, 
■fi'rriMT,  owini;  M>  ra«calily  of  former  officers.     Lands,   400  arirs*   pttrtly 
fiiiti'Mt4iNl,  tiliHi  u  7-fM*rc  millsite  and  800  acret;  mmceUaneous  lands,  m  tiie  Eio 
Jb'iidn  (iUtrjrtf  airr>Hn^  3  lissiire  veins  partly  developed,  main  vein  being 
UY  U)  W  widr  and  traceable  1 ,0(M)'.  »howfn^  oxide,  carimnjite  and  Sfiilphide 
tiTvn,     lievt'lnfimt'iit  irt  by  several  shallow  shafts  and  6  tunneK     E>^uipnient 
itK  hulr?*  waUT-wheel,  air  compvressora,  cicctrir  lights,  shops,  hotel  and  j;en-  I 
end   wit»rt?,     Ibu*  a   lOCRiui  ctim-eMtnttor    and     ri^-ton  smelter.     Ores   aiti 
I'lniiiH il  to  avrnii^t?  V]f  ( upper,  with  ^ocmI  ^old  and  mlver  vahtcs.     Property 
tlHitiKhl  to  he  ui  vuhio  if  prupH-rly  developed  and  honestly  managed. 
FREE  CUBA  MIKE.  CALIFORltlA. 

KHXwvi  imd  mine:  Aetoii,  Loe  Angeles  Co»,  Cal.     Ira  L*  Honser,  owner. 
Mint^  ii|H'nrcl,  I'irra  IKIMI.     Haa  a  fti^icirlz  vein  23'  wide,  with  a  *V  pay^streakl 
ciirrymg  tiutivi*  mjiiier  aiut  high-gnu:ie  ore.     Hiva  steam  power  and  employed  I 
\i\  Ui  \U  iiii'n  {it  {,iA  iic'f'ountH. 
FREEHOLD  MINE.  AUSTRALIA. 

Mint*  nthrc*:  Ninvelltcni,  (^tieenshind    Atf^lralia,     Has  ores  carrying  lO^^^I 
to  ;i(l*\   ropiw^r  ^nul  12  ni!,  U\  ;10  t>j^,  sdvcr  |ier  ton.  W 

FREELAKD  CONSOLIDATED  MINES  CO,  COLORADO. 

Su*'c«HHh^l,  ItHH,  hy  Frt'thmd  lUndfipiiunU  il*  Transp(»rtatioti  Co. 
FREKLAHD  DEVELOPMENT  A  TRANSPORTATION  CO.  COLORADO. 

OIliiH^'  and  n»ine:  Idnlii*  Sprini:s,  i'lear  Creek  Co.,  Colo.     Employs  20 
men.     J.  IL  MtvKinuio,  prt^ident;  Gihj.  E.  Annijitrong,  ^cretar>*  and  treas- 
\itv>t\  (kH>.  MiH^lellaml,  general  nnumger.     Organized  May,  1904,  under  lawsfl 
ii!  (Vilomdo,   \^\%\\  eapit^^liiation  $5.t)00,000,  shares  STiO  par.     Landa,    130^ 
rlaliiM*  mainly  vtateided,  arvA  upwards  of  500  acrc^,  also  30  acres  of  mill  and 
»mliU^r  Jiil*^,     l*ro|^»erty  was  o|>eneti  in  !S<>1,  and  is  eMei»sively  developed 
\\i\  (Wui\*  \^\\Ms  in  gmnitiK  bavitig  proibiced  upwanb  of  $5,000,000  in  gold^ I 
«ihcr«  »H^p|irr  and  k^i\.     (>it  i»  dividr\i  into  two  i'la.ss?e«,  of  wlikh  the  smelt- j 
\_y^  {sm  a\  em^T'^t  5^V%  net  iviuntH  ami  the  milling  ore  %V1  in  \*lue:5      Cop- 1 

piv«»ft»  iWH  tt\     Tin*  Mt<%Uaml  luuiieL  now  3.600*  in  Jenirth,  ; 

*iH,  \\^^K  I;  devt\K^p  all  the  phiwipAl  pfopcriicsi  of  the  ctim|Miny  * 

li«  ili>pllia  K<  i;itM>*  lo  XOtltl^t  maid  will  cwtwct   them  villi  Ike  Cototmlo 
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Soitbem  railway,  which  runs  through  the  company  s  lands.     Property  lius 
fkotnc  power,  and  company  plans  completing  the  equipment,  which  already 
has  cost  upwards  of  $40,000,  during  1905.    The  company  is  well  managed, 
and  the  property  is  one  of  undoubted  value. 
FREEUND  EXTEKSIOll  MmniG  &  MILLmG  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.    Jas.  A.  Wilson, 
superintendent.     Ores  carry  gold,  silver,  lead  and  copper.     Has  gasoline 
power. 
FREELAHD  MERCAHTILB  &  MmiHG  CO.  COLORADO. 

Mine  office:  Freeland,  Clear  Creek  Co.,  Colo.     W.  N.  Smith,  superintend- 
est.   Mine  b  opened  by  shafts  and  tunnels  and  has  steam  power.     Orc^ 
cttry  gold,  silver,  copper  and  lead. 
niEMOlIT  COPPER  MmiHG  CO.  WYOMING. 

Office:  Fremont,  Neb.     Mine  office:  Riverside,  Carbon  Co.,  Wyo.     Thoi«. 
Ouroll,   secretary  and   superintendent.     Lands,   in   Purgator>'   Gulch,   are 
opened  by  a  225'  incline  shaft,  from  which  ore  giving  good  assays  has  been 
Knired.     Has  steam  power. 
nXMCa  CREEK  MnfES.  PENHSYLVAIIIA. 

An  old  copper  property  in  Chester  Co.,  Pa.     Long  idle. 

TOaro  COPPER  CO.,  ltd.  California. 

Office:  188,  St.  Vincent  St.,  Glasgow,  Scotland.  Mine  office:  Clovis. 
Fresno  Co.,  Cal.  John  H.  M.  Graham,  J.  P.,  cliainnan;  H.  Grafton  Vercoe, 
oiuaging  director  at  mines.  Registered  April  2,  1902,  by  California n 
("opper  Syndicate,  Ltd.,  with  capital,  nominal,  £175,000.  Lands,  480  acres 
with  option  on  1,880  acres  adjoining,  near  Pollasky,  showing  a  vein  said  to 
»•  5(K  wide,  on  which  four  shallow  shafts  have  been  sunk,  sliowing  ort»8 
■•aying  up  to  7%  copper  and  $2  gold  per  ton.  Has  steam  power. 
^WDAY  &  LOWDEH.  CALIFORNIA. 

Office  and  mine:  Redding,  Shasta  Co.,  Cal.  Lands,  a  group  of  prospects 
^tly  developed  by  tunnels. 

^QJOSBi^  UND  BLEIERZBERGWERK  FRIEDRICHSSEGEN       GERMANY. 
AKT.^ESELLSCHAFT. 

Mine  office:  Friedrichssegen  an  den  L.,  Hesscn-Nassau,  Gennany. 
^  Rosenthal,  president;  C.  Leuschner,  superintendent.  Production  in 
1W3  was  380  metric  tons  of  lead  ore,  carrying  62.43%  lead  and  4G.93  grams 
•ilver  per  ton;  5,524  metric  tons  zinc  ore,  avering  46.31%  zin<*;  50.25  tons 
^Mthic  iron  ore  and  8  tons  copper  ore,  averaging  12.1%  copper  and  11.64 
pun  silver  per  ton. 

ntlSCO  CONTACT  MINING  CO.  UTAH. 

Office:  209  Dooly   Blk.,  Salt  Lake  City    Utah.     Mine  office:  Frisco, 

Beaver  Co.,  Utah.     Employs  10  men.     Organized  under  laws  of  Wyoming, 

with  capitalisation  $1,000,000,  shares  $1  par.     D.  P.  Rohfling,  president  and 

fsraend  manager;  Patrick  Ryan,  vice-president;  H.  S.  Young,  secretar>'  and 

treasurer.     Lands,  18  claims,  area  circa  340  acres,  in  the  Frisco  district, 

ibowing  four  contact  veins  between  limestone  and  andesite   one  ranging  up 

to  180^  width,  showing  ores  that  have  given  assays  up  to  20%  conpor,  45^0 
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lead,  3%  linc,  46  oi.  tilver  and  80  cents  gold  per  ton.  Has  abou 
underground  openings,  with  steam  plant,  hoists  of  50-h.  p.  and  80 
necessary  mine  buOdings.  Company  plans  sinking  main  shaft  t 
SOCK  and  drifting  and  crosscutting  every  lOO'. 

COMPAHIA  MINERA  LA  FROHTBRIZA. 

Mine  office:  Cerralvo,  Nuevo  Leon,  Hex.     Oiea  carry  silver  a 
Was  working  about  25  men  at  last  accounts. 
FUJin  GUMML 

OfBce.  Osaka,  Japan.  Mine  office:  Nantaki-mura,  K 
Rikuchu,  Japan.  Property  is  the  Towada  mine,  located  in  the  mi 
mountains  and  very  difficult  of  access.  Mine,  opened  circa  A.  D 
a  vein  of  SO'  to  lOO'  width,  carrying  disseminated  auriferous  cl 
and  argentite. 
FUKADA  MIHE. 

Mine  office*  Fukada-mura,  Kuma-gori,  Higo,  Japan.  Coui 
are  alternate  strata  of  sandstone  and  clay-slate  of  the  paleozoic 
body  having  strike  and  dip  corresponding  to  country  rocks,  ai 
5'  to  lO'  in  thickness.  Ore  is  chalcopyrite,  associated  with  iron  p 
averages  5%  to  6%  copper.  Yield  in  1900  was  18,266  lbs.  refined 
FULTOR  MIHE.  HEW 

Mine  office:  Ribera,  San  Miguel  Co.,  N.  M.    Shipped  several ' 
high-grade  copper  ore  to  smelter  at  Cerillos,  in  1902. 
FUHATSU  GROUP. 

Mine  office:  Funatsu,  Hida,  Japan.    Ores  produce  both  silver 
annual  production  of  latter  averaging  about  450,000  lbs. 
FUHBiaOH  TEMPLBMAH^  LTD. 

Voluntarily  liquidated,  July,  1902. 

COMPAHIA  MIHERA  FUHDIDORA  y  AFIHADORA. 

Office :  Monterey ,  N.  L. ,  Mex.   M ine  office :  Panuco  de  Coror 
Mcx.     Operates  La  Cruz  y  Anexas  mines,  producing  silver,  \ei 
Employs  an  average  force  of  about  50  men. 
DWIGHT  FURHESS  CO. 

Office:  Guanajuato,  Mex.     Mine  office:  Etzatldn,  Jalisc 
Cummings,  manager.     Property  includes  the  Agua  Blanc 
mines,  carrying  argentiferous  and  auriferous  copper  ores  t 
lead  ores.    The  Calabaza  mine  has  a  150^  sliaft  and  500^  ti 
power,  and  employs  about  75  men. 
FUROKURA  MIHE. 

Mine  office:  Kazuno-gori,  Rikuchu,  Japan.     Discov 
1766;  idle  1794  to  1868.     Has  numerous  veins  carrying 
dated  with  iron  pyrites,  hematite  and  occasional  sp)) 
with  a  clay  gouge,  traversing  tertiary  strata  and  ande 
1904  was  550,000  lbs.  of  97%  blister  copper. 
FURUKAWA  COPPER  CO. 

Office:  Mitsu  Bishi  Bldg.,  Yayesco,  Kojimachi-ku 
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etpal  mine  offices:  Ashio,  Shimotsuke;  Innai,  Akita;  Rioshikaso,  Ecliigo; 
Anicd,  Ugo,  Japan.  Is  much  the  largest  copper  producer  of  Japan  and 
oae  of  the  leading  mining  companies  of  the  world,  employing  about  25,000 
pej^BODs  and  making  one-third  the  copper  production  of  Japan.  Junkiche 
Fmr^ikawa,  president;  R.  Kondo,  general  manager;  M.  Otagawa,  assistant 
ma^sager;  K.  Asano,  consulting  engineer.  Property  includes  15  copper 
miKi.«8,  3  silver  mines  and  7  coal  mines,  the  Ashio,  Kusakura,  Ani,  Innai  and 
Kijjcie  mines  being  the  principal  copper  producers. 

The  Ashio  mine,  in  the  province  of  Shimotsuke,  was  discovered  A.  D.  1610 

aikd.  developed  by  the  Tokugawa  government,  reaching  a  productive  capacity 

of    2,000,000  to  3,000,000  lbs.  refined  copper  yearly  in  the  latter  half  of  the 

Se"%r«nteenth  Century,  and  as  this  output  was  in  excess  of  the  home  demand, 

th^    surplus  was  exported  to  Holland.     The  property  came  into  possession 

of    -tJhe  Furukawa  company  in  1877,  in  such  poor  condition  that  its  yield  was 

oi^y  about  400,000  lbs.  of  copper  yearly,  but  by  good  handling  and  careful 

de^%r^lopinent,  coupled  with  the  introduction  of  the  most  approved  methods 

***^  modem  machinery,  has  been  made  the  foremost  copper  mine  of  Japan. 

]*'^*^  country  rocks  are  Paleozoic  clay-slate,  sandstone  and  homstone,  with 

m^x-^yg  liparite,  numerous  metalliferous  veins  traversmg  the  liparite  but 

thix^ning  out  in  "Ihe  Paleozoic  rocks.    The  property  has  7  main  veins,  averag- 

""^ST    6'  to  7'  in  width,  all  with  sharp  dips  and  carrving  a  little  bomite  and 

™^lmconite  in  the  upper  levels,  principal  values  being  in  chalcopyrite,  as- 

®^^^^^ted  with  galena,  sphalerite,  arsenopyrite  and  iron  pyrites  and  having  a 

^^^^Ttz  and  clay  gangue.    The  deepest  mine  openings  are  about  1,200^  and 

^^^    ores  give  average  smelter  returns  of  about  4%  'X)pper,  with  small  silver 

^^^Xjes.    The*  nearest  railroad  station  is  Nikko,  distant  9  miles  over  the 

^^^xmtains  from  Ashio.     Supplies  are  brought  in  tramcars  hauled  by  bul- 

*^^^  to  the  foot  of  the  mountains,  5  miles  from  Nikko,  and  are  transported 

^^nce  to  the  mine  by  two  aerial  trams,  each  about  19,500'  in  length,  with 

^*~^^e  very  long  and  high  spans,  these  crossing  the  crest  of  the  mountains 

^^^  descending  on  the  other  side  to  Ashio.     Power  for  the  aerial  trams  is 

^^>niahed  by  a  water  plant,  with  Pelton  wheel,  near  Ashio.     There  also  is 

^  horse  tramway  connecting  the  different  mines  and  smelters.     Steam,  water 

'^^  electric  power  are  used,  there  being  5  electric  plants  developing  about 

^i500-h.  p.,  generated  mainly  from  adjacent  streams.     Much  of  the  ore  is 

Wdled  underground  by  electric  haulage  plants,  and  power  drills  are  used 

extensively.     The  mine  equipment  includes  modem  machinery,  mainly  from 

American  and  German  manufacturers. 

The  Ashio  has  a  25-stamp  mill  and  3  concentrators,  ore  being  con- 
centrated about  4  into  1  and  sent  to  the  smelter  with  an  average  copper 
tenor  of  15%.  k  little  high-grade  ore  goes  direct  to  the  smelters.  The 
new  smelter,  completed  1904,  has  about  750  tons  daily  capacity,  with  3 
water-jacket  blast  furnaces,  two  converter  stands  with  7  shells,  40-ton  travel- 
ing crane,  silica  mill,  blowers,  air  compressors,  and  all  other  devices  found 
in  any  thoroughly  modem  copper  smelting  plant.  The  Ashio  mine  alone 
employs  about  12,000  people,  including  the  forces  at  the  copper  mines,  flux 
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quarries,  smelters,  charcoal  kilns,  offices,  etc.  Tlie  forces  include  men, 
and  cliildren,  the  children  and  females  being  employed  at  light  labo 
Wages,  while  low  according  to  western  standards,  are  much  higher  tli 
avefage  in  Japan,  miners  earning  40c.  to  $1  per  day  and  smeltermen 
30c.  per  day,  while  engineers,  carpenters,  smiths  and  other  craftsm 
paid  50c.  to  II  per  day,  and  boys  and  girls  in  the  mills  earn  10c.  to  2 
day.  Production  of  the  Ashio  in  1900  was  13,402,730  lbs.,  and  fo 
was  14,622,000  lbs.  bessimer  copper. 

The  Kusakura  mine,  at  Rioshikaso,  province  of  Echigo,  opei 
the  Eighteenth  Century,  was  bought  by  the  Furukawa  company  in 
S.  Gamoh  is  mine  manager.  This  property  shows  4  nearly  paralle 
veins  traversing  porphyry  and  andesite  and  averaging  less  than  or 
in  thickness,  though  occasionally  widening  to  several  feet.  The 
workings  show  boniite  and  cuprite,  with  principal  values  in  chala 
associated  with  galena  and  iron  pyrites  in  the  lower  levels.  The  mi 
steam  and  electric  power  and  a  small  smelter,  employing  about  1,000 
Production  was  1,050,000  lbs.  blister  copper  in  1904. 

The  Ani,  at  Aniai,  province  of  Ugo,  is  a  group  of  very  ancient 
recently  modernized  in  plant  and  mining  practice.     Shigeo  Kasai  is 
manager.     The  Ani  mines  have  auriferous,  argentiferous  and  plumbi 
sulphide  ores  of  copper,  considerable  silver  values  being  secured  as 
product.     The  mine  has  stean),  water  and  electric  power,  with  a  very 
modem  plant,  including  a  lO-stamp  mill  and  a  150-ton  smelter. 
2,500  Hands  are  employed  and  the  production  1904  was  2,264,000  lbs. 
blister  copper.  • 

The   Kune   mine,   at   Sakuma-mura,   Iwati-gori,  Totomi,  was 
in  1726.     The  ore  is  chalcopyrite  associated  with  iron  pyrites,  aver 
to  7%  copper,  occurring  in  three  beds,  the  upper  lOO'  thick,  the  r 
and  the  lowest  6'  in  tiiickness,  tlie  latter  splitting  into  two  2^  sef 
bottom.     This  property,  which  was  taken  over  recently  by  the 
company,  made  only  137,6X6  lbs.  of  refined  copper  in  1898,  but 
to  be  pnxlucing  quit«  extensively  at  present. 

The  Innai  mine  is  at  Innai,  province  of  Akita.  T.  Minami, 
ent.  This  mine  lias  auriferous  and  argentiferous  copper  ores,  an* 
with  steam,  water  and  electric  power,  employing  about  1,500  hj? 

The  operations  of  the  Furukawa  Copper  Co.,  not  only  a 
the  technical  and  administrative  ability  of  the  Japanese,  bi 
ducted  that  its  mines  would  be  considered  well  handled  in  f 
trict  of  the  world.     Better  and  larger  machinery  is  being  ad( 
the  executive  and  administrative  staff  of  the  company  is  giv 
tunity  to  learn  the  latest  and  best  in  mining  and  metallurf 
frequent  visits  to  Eurof>e  and  North  America.     In  fact,  th 
of  the  great  copper  producers  of  the  world  that  sends  ita 
of  departments  so  frequently  to  foreign  countries  to  secun 
will  enable  them  to  keep  step  with  the  rapid  progress  now 
branches  of  the  copper  industry. 


FUTURITY— GARWCK.  4ir 

'^DTusiTT  MnmiG  &  Hnxno  co.  Colorado. 

Qflke:  370  Bennett  mve..  Cripple  Creek.  Cok>.  Mine  ol£ce:  Nevett. 
^^Mfee  Co.,  Colo.  H.  S.  Smith,  president.  Geo.  L.  Breith^upc.  secieiAr>* 
^Dd  manager;  Leo.  £.  Bieitliaiipt,  «uperinteodent.  Mine  I^as  :i  ZS^  shaft. 
^^veJoping  ores  carrying  pold,  copper  azxi  alver.  Has  steam  power,  and 
c>&ployB  about  25  men.    Company  plans  instAlling  a  copper  leaching  plant. 

COMPAilA  GADITAHA  DE  MISA&  SPA^R. 

Office:  Cadiz,  Spain.  Mine  office.  AinakoUar.  Sevilia.  Spain.  Ca|Mta^- 
nation,  3,000,000  pesetas,  shares  500  pesetas  par;  del<eniure:«.  ::.00l).lXX» 
pesetas  authorixed.  Marquis  de  Kiel  P^rez  Calixto.  pres<ident:  lV>n  J<.«>e 
Luis  Lacave,  treasurer;  Don  Sah*ador  Vinie^rra,  secretary-.  Pn-»perty  is 
La  Caridad  group  of  mines,  carrying  considerable  U^ies  of  cupnien>us 
iit)ii  pyrites,  with  considerable  development,  and  in  order  to  furnish  shippin*^ 
facilities  for  its  (»oduct,  the  company  is  buiklini:  a  railroad  of  34  kilometres 
from  Asnalc6Uar  to  the  Guadalquivir  river.  Management  is  excellent,  and 
ptttperty  regarded  as  of  considerable  promise. 
^GIOH  MmS.  MORTAIIA. 

Owned  and  operated  by  Colorado  Mining  &.  Smeking  Co. 
GHEHA  MIHS.  MORTAIIA. 

Mine  office:  Morris,  Madison  Co.,  Mont.  D.  \.  Clapp,  manager.  Ores 
cviy  gold,  silver  and  copper. 

OAUZURSKI  WORKS.  RUSSIA. 

Located    in   the   government   of    Elizabethpol,    Russia.     S.    Varavov. 
Proprietor.     Production  for  1899  was  1390,095  lbs.  refined  copper. 
GAPMIHE. 

An  old  property,  in  Lancaster  county,  Pennsylvania,  which  was  the 
principal  American  producer  of  nickel,  making  some  copper  as  a  by-pro<luct. 
ttJita  ck>eed  in  1893. 

G^RER  HILL  MIRE.  RORTH  CAROLIRA. 

At  Jamestown,  Guilford  Co.,  N.  C.  An  old  and  idle  mine,  having  3 
'ttitt  of  chalcopyrite  disseminated  in  pyrite,  ranging  from  a  few  inches  to  3' 
'"» width,  opened  by  a  llO'  shaft. 

<^IRER,  WORTHER  &  GOSS  CO.  ARIZORA. 

Office  and  works:  Tucson,  Pima  Co.,  Ariz.  B.  L.  Worthen,  general 
''^WiagBr.  Has  a  smelter  with  30-ton  experimental  water-jacket  blast  fiir- 
*^  burning  crude  California  petroleum,  tests  of  which  have  been  so  satis- 
^ly  that  installation  of  a  250-ton  furnace  is  planned. 

OOKPARU  MIRERA  GARDURO  y  AREXAS.  MEXICO. 

Mine  office:  Coyuca,  Guerrero,  Mexico. 
GARFIELD  MIRIRG  CO.  UTAH. 

Letter  returned  unclaimed  from  former  mine  office,  Brigham,  Box  Elder 
Co.,  Utah. 

GARLOCK  MIRE.  CALIFORNIA. 

Mine  office:  Garlock,  Kern  Co.,  Cal.  E.  T.  Oarlock,  superintendent. 
fias  steam  power  and  10-stamp  miU,  and  was  working,  on  very  limited 
scale,  at  last  lux^ounts, 
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GABJRISOH  GOLD  ±  COPPER  MIIIIIIG  CO.  UTAE 

Office:  63  We^t  Second  Scyiith  St.,  Salt  Lake  City,  Vtah,  lijiie  oi&ce; 
IbafMb,  T(Poele  Co^  Utah.  J.  P.  Gardner,  prestde&tj  John  S.  Gurisofi, 
viee-iwendeot  and  general  manager:  H.  B.  WiDdsor,  secretary.  Laiuk,  21 
elaiiiifi,  on  Dutch  Mountain,  near  Ibapah.     Presumably  idle, 

GAvmufES  MimivG  a.  millikg  go.  MEXICO. 

Olfic«:  810  Chamber  ol  Commerce,  Chicago,  III.     Mine  office:  Ga^iI&n^^ 
DumogOp  Mex.     Ori^nijud  8ept.  1»  1904,  under  laws  of  Arizona,  ivith  c^ipi 
talization  12,000,000.  shares  II  par.     C.  A.  Wightxnan,  preeident;  Jolm  A 
Boland,  flcereiary  and  treasurer;  James  £.  Doland,  manager.     I^inds^  50^| 
acres  of  mineral  territory  and  30,000  acres  of  timber  and  grazing  kud^ 
also  water-rights  to   10  miles  of  the  Piaxtla  and   Pilar  rivers,     Proprrt^ 
indudca^  the  old  Gavilanes  silver  mine,  a  property  that  has  pmduoed.  accord- 
ing to  official  records,  80,000,000  ounces  of  silver,  also  sundr>'  undeveloped 
copper  veim*.     Management  considered  good  and  property  valuable, 
GEIGER  MINE.  *  COLORADO. 

Mine  ciflice:  Apex,  Gilpin  Co.,  Colo,     Ores  carry  gold,  silver,  Itad  and 
copper,     Han  steam  powor  arjtl  employed  10  to  15  men  at  last  accounts. 
SUCESIOIf  FRAIICISCO  GEISSE.       '  CHILE, 

OfTicc  and  nnnes:  El  Espino^  Combarbala»  Chile.     Operates  El  Bjspmo 
mine,  ot>t"ntMi  ISflfi,  making  25  to  50  tons  of  rclined  copper  yearly. 
GEISSE  HERMANOS.  CHILE, 

Operate  copjier  mitios.  opened  1875,  in  the  department  of  Uliipel   Chile^H 
prmliit:ing  about  350,000  lbs.  refined  copper  yearly.  Hj^ 

LUIS  L.  OELABERT  y  CA,  '  PERU 

( ^fhci'  and  iiiiiit*:  (H^nxi,  Luranas,  Peru.     Firm  produces  ores  of  gol<l, 
fctjlviT  find  copprr,  on  a  small  witle. 
GEM  T0RQUOISE  &  COPPER  CO.  NEW  MEXICO. 

PrnjX'rty  is  a  tiirfinoise  mine  in  Ihe  Burr^i  MonntaiTis,  near  Silver  Cityj^H 
Gnmt  Co. ,  N,  M.     Wu^  working  10  to  15  men,  191)13-1903.  ^ 

GEMim  MINING  CO.  UTAH. 

OIIh'i-  a-ilt  Lake  City*  Utah.     Mine  ofTice:   Eureka,  Juab  Co..   Utah 
John  (J.  Packard,  pn-isidcnt;  E.  W.  Packard,  vircvpresident;  J    E.  Berkeley; 
serrt'tar}^;  L.  S.  Hi  lb,  trt*a>;urf»rj  Jack  son  C.  McChrj'stal,  general  mipt*rinteni 
cnii.     Prtxlncc^f  gold,  silver  and  copper.     Mine  shows  a  20'  vein  of  argput 
cpoua  and  anrifrrous  mppt-r  ore,   assaying  3%  copper,  on  the  L600'  level 
Has  Hteam  and  water  power,  with  good  mining  plant.     Has  paid  di\idcn< 
of  f3rH1,f>rM), 
GENERAL  ELECTRIC  MINE.  ARIZONA. 

Mine  nffire :  Clifton,  drahani  Co. » Aria.  No  returns  secured.  Pn^bably  idle. 
GENERAL  GRANT  MINING  CO.  COLORADO. 

LetltT  rtHnnKti  nndaimed  from  former  mine  office,  Pemberton,  Douk- 
hkn  (\k,  (*oIo. 
GEORGE  THIRD  MINING,  MILLING  &  SMELTING  CO.  COLORADO 

U*tterr(»tunied  unclaimed.     Former  posttiffice  at  C^nson,  Hinadale  Co., 
Colonido,  distHjntinued. 
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€SORGETOWIf  GOLD  MUSING  CO.  COLORADO. 

Mine  office:  Georgetown,  Clear  Creek  Co.,  Colo.     Frank  B.  Branham, 
auperintendent.     Ores  carry  gold,  silver,  lead  and  copper. 
GERONA  COPPER  CO.,  LTD.  SPAIN. 

Offices:  3,  Clements  Lane,  London,  E.  C,  Eng.  H.  Limebeer,  liquidator. 
Pit>perty  is  the  Dona  Trinidad,  Don  Rafael,  Pura  Manolin  and  adjoining 
mines,  at  Hostalrich,  Gerona,  Spain. 

GERONA  COPPER  &  LEAD  MINES  CO.,  LTD.  SPAIN. 

Offices:  19-21,  Queen  Victoria  St.,  London,  E.  C,  Eng.  Mine  office: 
Susquead,  Gerona,  Spain.  Cecil  A.  Escott,  chairman;  Albert  H.  Greenhill, 
secretary.  Registered,  August  1,  1900,  with  capitalization  £80,000,  shares 
£5  par;  issued,  £50,050.  Lands,  17  copper  and  lead  mines,  bought  for 
•€^0,000  in  shares.  Letter  returned  unclaimed  from  Susquead. 
COMPAGNIE  DES  MINES  DE  CUIVRE  ET  SPAIN. 

DE  ViXmR  DE  GERONA. 
French  title  of  Gerona  Copper  &  Lead  Mines,  Ltd. 
OBRTRUDE  mine.  ONTARIO. 

Owned  by  Lake  Superior  Power  Co. 
C^SRTRUDE  MINING  CO.  WYOMING. 

Succeeded  by  Eagle  Copper  Co. 
C^SYMAN  MINING  CO.  MONTANA. 

Mine  office:     Butte.  Silver  Bow  Co.,  Mont.     Lands  are  a  small  tract 
^^ortheast  of  the  Parrot  smelter,  on  which  a  shaft  is  being  sunk. 
C^IAHT  MINING  CO.  BRITISH  COLUMBIA. 

Mine  office:    Rossland,  Trail  division,  Yale  District,  B.  C.     Ores  carry 
l^old  and  copper.    Has  steam  power. 

C^IAjn  LEDGE  GOLD  &  COPPER  CO.  .  COLORADO. 

Office:  600  Frost  Bldg.,  Los  Angeles,  Cal.     Mine  office:  Manvel,  San 
^fiemardino  Co.,  Cal.     Employs  10  to  15  men.     Organized  July,  1901,  under 
laws  of  Arizona,  with  capitalization  $1,000,000,  shares  $1  par.    L.  M.  Gregory, 
president  and  general  manager;  H.  G.  Stoddard,  secretary;  R.  W.  Kenny, 
'treasurer;  Edward  Brough,  mine  superintendent.     Lands,  30  claims,  also  a 
40-acre  millsite  and  sundry  other  lands,  with  total  area  of  upwards  of  800 
acres,    in  the  New  York  district,  showing  4  veins,  of  which    2   are   being 
developed,  one  being  a  fissure  in  granite  and  the  other  a  contact  vein  between 
limestone  and  granite  with  average  width  of  100',  giving  average  assays  of 
5%  copper,  5%  lead,  10  oz.  silver  and  about  $4.50  gold  per  ton,  from  car- 
bonate and  oxide  ores  near  surface  and  sulphides  at  depth.     Has  one  shallow 
shaft  and  2  tunnels,  with  about  4,000^  of  underground  openings,  developing 
a  considerable  amount  of  ore.    The  installation  of  an  aerial  tramway,  power 
plant,  concentrator  and  smelter  is  contemplated.    Company  has  no  debts, 
and  is  developing  conservatively.     Property  is  of  considerable  promise  and 
management  is  good,  preferring  to  go  slowly  and  safely. 

COHPAinA  MnfERA  LA  GIBOSA  y  ANEXAS.  MEXICO. 

Mines,  at  Jiminez.  Chihuahua,  Mex..  sold  to  Guggenheim  Exp.  Co. 
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GIBRALTAR  COPPER  MmiNG  CO.  WTOMIHG^ 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.    Wm.  L.  Sill,  presi' 

dent;  Clias.  E.  Winter,    secretary.     Has  a  4'  vein,  giving  assays  of  20^^^ 
copper,  with  good  gold  and  silver  values.    Has  a  75'  shaft,  and  installed     ^ 
good  steam  plant  in  1904. 
GIBSON  MINE.  ARIZOHa. 

Mine  office:  Glol>e,  Gila  Co.,  Nev.     Has  a  7'  vein  of  exceptionally  high- 
grade  chalcopyrite,  claimed  to  run  2^%  to  32  %  copper,  furnishing  about 
$15,000  worth  of  ore  monthly  to  the  Old  Dominion  smelter  at  the  close  of 
1904. 
GILA  MONSTER  COPPER  CO.  ARIZONA. 

Mine  office:  Kelvin,  Pinal  Co.,  Ariz.  Thos.  Rutledge  and  E.  P.  Grindell, 
superintendents.  Lands  include  the  Confidence  mine,  with  about  IJOW  of 
Underground  openings,  showing  auriferous  and  argentiferous  bomite,  duJ- 
cocite  and  sundry  oxide  ores.  A  500^  permanent  working  shaft  is  plamied. 
Property  is  regarded  as  decidedly  promising. 
GILA  VALLEY  COPPER  CO.  ARIZORA 

Property  absorbed  by  Federal  Mining  Co.,  of  Arizona. 
GILBERT  &  NORRIS.  MEXICO. 

Mine  office:  Zacatecas,  Zacatecas,  Mex.  Property  opened  by  flhift 
and  tunnels,  with  gasohne  power.  Employed  about  40  men  at  last  aooounti. 
GILBREATH  BROS.  IDAEa 

Mining  property  sold  to  Copper  King  Mining  Co.,  of  Idaho. 
GILCHRIST  &  DAWSON,  INC.  HEW  MEXlOa 

Mine  office:  Fierro,  Grant  Co.,  N.  M.     J.  D.  Gilchrist,  general  mtiutger. 
Operates  the  Iron  Head  and  Republic  mines,  producing  copper  and  i 
ores,  mainly  the  latter.     Has  steam  power  and  employs  40  to  50  men. 
GILES  GOLD  MINING  &  MILLING  CO.  COLOBASa  ^ 

Mine  office:  Ward,  Boulder  Co.,  Colo.     H.  F.  Llewellyn,  superinteodei^  ^f^^  ^v 
Ores  carry  gold,  silver  and  copper.     Has  steam  power  and  lO-stamp  miB. 
GILNOR  BELLE  MINE. 

A  property  of  considerable  promise,  in  the  Copper  River  dstlM^ 
Alaska  about  170  miles  inland  from  Valdez,  which  was  under  bond  to  ( 
Mitchell  at  last  accounts. 
GIRILAMBONE  COPPER  MINING  CO.,  LTD.  AI 

Apparently  succeeded  by  Girilambone  Mining  Co.  (No  liabilitv.) 
GIRILAMBONE  MINING  CO.  (NO  LIABILITY.)  Al 

Office:  Sydney,  N.  S.  W.,  Australia.     Mine  office:  GirilamboDe,  t 
belcgo  Co.,  Nyngan  Division,  N.  S.  W.,  Australia.     G.  A.  Richards,  i 
W.  Blakemore,  mine  manager.     Employs  about  200  men.     Madeaboiikl 
tons  fine  copjx^r  in  1898,  a  little  silver  being  secured  as  a  by-product 
are  oxides,  carbonat-es  and  sulphides,  in  a  gangue  of  schistose  and  j 
slates,  with  numerous  quartz  veins  and  inclusions.     Ore  occurs  as  ( 
tions  and  replacements,  lacking  the  defined  limits  of  ordinary  fiann^ 
in  slate  and  sandstone  country  rocks  having  occasional  hard  baiKlsof  <} 
Alteration  zone  extends  down  about  200'.     Deepest  shaft,  52^.    Ow* 
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divided  into  three  classes  for  treatment.     First  class  comprises  carbonates 
(including  cuprite),  with  average  assay  value  of  4.6%;  oxides  from  the  transi- 
tion zone  make  the  second  class,  and  sulphides  from  the  lower  workings 
constitute  the  third  grade,  each  class  being  smelted  separately.     Reduction 
is  greatly  hampered  by  deficiency  of  ore  in  sulphur  and  irdfl.  and  excess  of 
silica.     Water  supply  is  very  scant,  causing  trouble  in  times  of  drought. 
Mine  has  a  dam  and  is  compelled  to  filter  and  re-use  the  water  repeatedly. 
Has  a  250-ton  smelter  with  5  reverbcratory  furnaces  and  one  refining  furnace, 
product  being  turned  out  as  blister  copper  of  the  remarkable  purity  of  99.95%. 
At  last  accounts,  October,  1904,  was  completing  a  new  cementation  plant. 
OIROXJX  CONSOLIDATED  Mllf £S  CO.  NEVADA  &  MEXICO. 

Oflfice:  42  Broadway,  New  York.  Mine  offices:  Ely,  White  Pine  Co. 
Nev.,  and  Carbo,  Ures,  Sonora,  Mcx.  Organized  under  laws  of  Delaware, 
"With  capitalization  $5,000,000,  shares  $5  par.  Joseph  L.  Giroux,  president; 
Hlugene  L.  Giroux,  vice-president;  J.  C.  Kennedy,  treasurer;  Isaac  M.  Price, 
Siecretary;  Lorren  M.  Hart,  counsel;  preceding  officers,  Jas.  A.  Snedaker,  Con- 
v^ad  Dietz,  Guy  E.  Giroux  and  Josiah  Marvel,  directors. 

Lands  are  about  1 ,450  acres,  in  2  groups,  one  group,  of  84  pertenencias, 
^ijea  about  207  acres,  being  near  Carbo,  in  the  Ures  district  of  Sonora,  with 
^  second  group  of  about  1,250  acres  near  Ely,  White  Pine  county,  Nevada. 

The  Mexican  claims,  known  as  the  Sultana  group,  about  35  miles  from 
^^^ermosiUo,  have  3  shafts,  of  which  the  Sultana  incline  is  1,075'  in  depth, 
"^vith  about  1,000^  of  lateral  openings,  showing  considerable  ore  averaging 
^i%  to  4%  copper,  with  good  gold  values.  Sultana  No.  1  shaft  is  200^  in 
^ilepthy  and  the  San  Jos^  shaft  is  400'  deep,  with  about  1,200'  of  laterals. 
^Jonsiderable  ore  is  blocked  out,  and  regular  shipments  have  begun  to  El 
^aao,  these  showing  combined  and  silver  values  ranging  from  92  cents  up  to 
9734.36  per  ton,  with  an  average  that  should  render  the  ore  profitable.  About 
-^5  men  are  employed  at  the  Mexican  mines. 

The  Nevada  properties  are  the  more  important,  apparently,  and  hav. 

Knuch  more  development  than  the  Mexican  mines.     There  are  11   shafts. 

Yione  under  100'  in  depth,  of  which  the  principal  are  the  Giroux  shaft,  450' 

deep;  Alpha,  650';  Taylor,  300',  Pilot  Knob,  300'  and  Brooks,  300'.     The 

Oiroux  shaft,  which  was  reported  badly  drawn  in  December,  1904,  is  stated 

by  company  to  be  in  good  condition,  and  is  said  to  show  a  considerable 

body  of  ore,  ranging  7%  to  15%   in  copper  tenor,  on  the  30C'  lev-»l,  which 

is  in  the  zone  of  secondary  enrichment,  and  about  SO'  above  the  water-level. 

The  Giroux  shaft  has  about  1,000'  of  drifts  and  crosscuts,  said  to  be  mainly 

in  ore.     The  Alpha  shaft  is    planned  to  be  deepened  to  1,000'.     The  mine 

had  6,205'  of  openings  at  the  close  of  1904,  all  shafts,  drifts  and  crosscuts. 

except  the  85^  Giroux  tunnel.     The  Taylor  shaft  is  of  full  2-compartment 

working  size,  and  drifts  on  the  150'  level  are  said  to  show  a  large  body  of 

high-grade  sulphide  ore,  the  ores  being  mainly  sulphide,  with  occasional 

native  copper.     The  Nevada  mines   have  4  hoists,  air  compressors,  shops 

and  necessary  mine  buildings. 

A  contract  has  been  let  to  the  Colorado  Iron  Works  Co.    for  a  complete 
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Nevada  property  is  l^OCy  wide,  no  other  meaning  can  be  taken  from  it. 
The  vein  at  Ely  is  not  1,80(/  wide,  and  it  is  surprising  that  Mr.  Giroux  should 
become  responsible  for  such  a  peculiar  statement.  A  copper  vein  1,80(K 
wide  has  yet  to  be  found. 

The  Giroux  company  has  properties  of  merit.  Development  to  date 
"has  been  rapid,  efficient  and  economical.  The  president  is  an  able  and 
ecperienced  mining  man,  and  if  he  will  confine  himself  a  trifle  more  closely 
to  facts  hereafter,  it  will  be  possible,  in  all  likelihood,  for  the  next  editioti 
of  the  Copper  Handbook  to  say  more  things  that  are  pleasing  and  fewer 
that  will  not  be  relished  by  the  company. 

GLADSTOHE  MIIIE.  ARIZONA. 

Mine  office:  McCabe,  Yavapai  Co.,  Ariz.     Cecil  G.  Fennell,  lessee.     Ores 
carry  gold,  silver  and  copper.     Has  a  790'  shaft,  sunk  on  the  vein,  with 
levels  opened  at  IW  distances  from  surface  down.     Ores  carry  gold,  silver. 
Copper  and  lead,  and  monthly  production  was  about  1,000  tons  of  ore,  be- 
fore the  burning  of  the  Val  Verde  smelter,  in  1904. 

OLADYS  UKIIIG  CO.  BRITISH  COLUMBIA. 

Property  b  opposite  the  Monitor,  across  the  Albemi  canal.  Has  3  open- 
outs,  close  to  tidewater,  showing  high-grade  chalcopyrite.  Ore  body  appar- 
«55iitly  is  a  continuation  of  the  Monitor's  vein.  Property  considered  promising. 
GLASDIR  COPPER  MINES,  LTD.  WALES. 

Voluntarily  liquidated,  October,  1903. 

OLASDIR  COPPER  MINES  (1903),  LTD.  ^ALES. 

Registered  Oct.  17,  1903,  with  capitalization  £1,000,  shares  £1   par, 

^UB  a  tentative  reorganisation  of  the  Glasdir  Copper  Mines,  Ltd.,  which  went 

Into   the  hands  of  a  receiver  in   1902,   through   foreclosure   of  mortgage. 

^Property  is  at  Dolgelly,  North  Wales. 

OLASGOW  &  WESTERN  EXPLORATION  CO.,  LTD.  NEVADA. 

Offices:  33,  Renfield  St.,  Glasgow,  Scotland,  and  317  McComick  Bldg., 
Salt  Lake  Cky,  Utah.  Geo.  Macfarlane  Reid,  chairman;  Otto  Stallman, 
^neral  manager;  Jos.  Farren,  superintendent;  George  Cuthbert,  secretary. 
Organized  Oct.  28, 1896,  with  capitalization  £30,000,  shares  £1  par.  Manages 
and  is  principal  owner  of  the  Adelaide  Star  Mines,  Ltd. 
GLEN-JENNINGS  COPPER  MINING  CO.  WYOBONG. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.     M.  J.  J   Jennings,  super- 
intendent.    Was  developing  with  a  small  force,  at  last  accounts. 
GLOBE-BOSTON  COPPER  MINING  CO.  ARIZONA. 

Offices:  Leavenworth,  Kansas  and  253  Broadway,  New  York.  Mine 
office:  Globe,  Gila  Co.,  Ariz.  Organized  under  laws  of  Arizona,  with  capital- 
ization $2,000,000,  shares  II  par.  E.  W.  Crancer,  president;  W.  F.  Kennedy, 
secretary;  Geo.  S.  Andrus,  superintendent.  Lands,  21  claims,  in*  the  neigh- 
borhood of  the  Old  Dominion  and  United  Globe  mines.  Development, 
begun  in  1001,  is  by  a  465'  two-compartment  shaft,  with  considerable  drift- 
ing, showing  a  4'  vein  carrying  low-grade  chalcopyrite  with  occasional  bunches 
of  high-grade  bomite,  all  carrying  fair  silver  values.  Has  steam  power 
and  a  good  mining  equipment. 


GLOBE  COPPER  MIWING  CO.  AMZOITA.       1 

[Jfiid.     rnipert y  now  ciwiiecl  by  Old  Dominion  Mtning  &  Smelxin^  Co,  I 

GLOBE  COPPER  MIHING  CO.  WYOMWG.       I 

iJfiiiM?:  24  Giddiiijy^t*  Blk.,  Colorado  Springs,  Colo.  Mine  office;  Hetli,  I 
LHTarriii?  fVi.^  Wyo.  Or^^iiiited  190] ,  under  laws  of  Colorado,  with  capiUliia-,  I 
tion  SI  .MKJ.CMX),  Bhiin^  $1  par.  A.  C.  WtddiconiUe,  president;  J.  A.  Morrbuu,  I 
vir«'-prc*8itlerit  and  gpnerul  manager;  John  H.  House,  secretary;  Stewirt  I 
DaviK»  lr»^a«iirer;  VmL  U.  C.  B^'fli^r,  constilting  engineer.  Lands,  22  claimi^,  ■ 
ttr«*a  438  acn*,8^  in  the*  Silver  Crtjwn  dislrict.  showing  sundf^"  fissure  vtm,  H 
of  whif'h  3  of  7'  avenii^e  witlth  are  opened  by  5  shafla,  of  ICXK  average  deptli,  H 
and  by  tunnels  of  9iV  and  lOO*,  Riving  estimated  average  values  of  12^c  I 
isopper,  5  o».  to  ID  oas.  Hilver  and  $5  gold  per  ton,  from  sulphide  ors.  H»  m 
steam  p*»wi*r  and  lur  ronipressor.     Idle  from  lack  of  funds.  ^ 

GLOBE  MINING  CO.  ARIZOHK- 

Ulliee  aitd  mine:  Gluhe,  Gila  Co.,  Ariz.     Eastern  office:  500-171  Wajsl»'' 
inp^ton  8t.,  Cliiraj^o,  111.     J,  F.  Ilcrhtman,  president  and  genera]  manager    *^ 
Geo,  L.  Ik^ach,  trcaMiriT;  Walter  M.  De  Kalb,  secretary  and  general  manaijyf^j^ 
Cha«  J,   MaybiiHh,  iiiinc  superintendent.     Organized   Feb.   19»   1903,  unde^^^^ 
laws   of   Ari?ifniti,    with    caphuliKation   |2,f)00,(X)(),   shares   $1    pax.     LandSp^^^-^ 
27  clftinis,  an*a  510  acres,  including  20  cojjfwr  claims  and  7  gold  claima,  in       ^^ 
the  Globe  diHtrict,     Conntry  rocks  are  graiiit**'par|:ihyrv%  quartzite,  diorite 
and  syenite,  showing  sundry  fissure*  veiuB  in  diorite,  ranging  2*  to  100'  in 
width,  with  iron  cuppings,  and  giving  asaaya  of  2%  to  ^%.  copper,  4  o«.  to 
30  o«>  silver  awl  $1*  to  $2.S  golr]  per  ton,  from  oxide  and  sulphide  ores,  opened 
by  aliafts  of  10'  ami  IMI'  and  a  W  tunnel.     Property  regardeti  as  proini:jing- 
GLOBE  TRACT.  UCHlGAlf. 

Oflicf:  care  of  John  Stanton,  owner,  15  William  St.,  New  York,  Prop- 
erty i«  a  tract  of  {^.'JtX)  acre-B,  comjirising  Sc^ctions  1,  2,  3,  4  and  5,  in  Touti 
63  Ntirlh,  Kange  35  We>*t,  Hi  m  Kb  ton  county,  Micliigan.  Property  is  a 
rertungle,  five  nuU*s  in  length,  ea.st  and  we.st,  and  one  mile  wide,  lying  oext 
aouth  of  (he  Champion  mine.  Has  been  partially  explored  by  diamond 
drilb,  operation  of  wliich  was  greatly  hampered  by  an  exceptionally  heavy 
overburden  of  sand  and  boulders.  The  Baltic  amyg<laloid,  which  w^as  the 
cupriferous  t>ed  *u>ught,  w;l8  foutul  by  2  hull's,  pn>ving  copper-bearing  and 
of  niirmal  size.  This  bed  nmst  traverse  the  tract  for  about  G.tXM)'.  It  is  the 
intention  of  Mr.  +^tanton  to  do  the  next  expluralor^"  work  by  a  working 
shaft  and  drifln  therefrum,  Imt  no  dpfmite  time  has  l>een  set  for  beginning. 
GEWERKSCHAFT  VER.  GLUCKAUF-HEVIGES.  GERMAKY. 

Mine  office:   Neviges,   Hbeinprovinz,   Germany.     Has  lead  and  copper 
ores,  developed  by  two  shafts?,  and  employs  about  100  men,  producing  about 
12,000  ton^H  of  raw  ore  yearly. 
GEWERKSCHAFT  GLUCKSBRUHH.  GERMAITY. 

Mt:rged,  1903,  in  the  Eisf elder  Kupfergewerkflchaft. 
GOAT  CREEK  MINING  CO.  WASHINGTOH. 

Mine  office:  Met  how,  Okanogan  Co.,  W^asli,  John  R.  Cajsain,  manager. 
Oree  carry  gold,  silver  and  copper.     Employed  10  men  at  last  accounts* 
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<H)DIVA  MnUNG  CO.  UTAH. 

Mine  offiee:  Eureka,  Juab  Co.,  Utah.  J.  H.  McChrystal.  supehntendeDt. 
^^^ics  carry  gold,  silver  and  copper.  Has  steam  power  and  employs  about 
"^S  men. 

A^  GOERZ  &  CO.,  LTD.  GERKAH  SOUTHWEST  AFRICA. 

Offices:  20,  Bishopsgate  St.  Within,  London,  E.  C,  Eng.;  26,  Rue  Lafitte. 

^aris,  France;  8,  Behrenstrasse,  Berlin,  W.,  Germany,  and  4,  Fraser  St., 

"^^hanneeburg,  Transvaal,  South  Africa.     Lord  Battersea,  chairman ;  Amandus 

^^rakhan,  Johannesburg,  and  Henry  Strakosch,  London,  managing  directors; 

^enry  Clark,   secretary,   London.     Has    extensive   holdings    in   the   Wit- 

'^^ateisrandt  gold  fields,  also  exclusive  prospecting  rights  over  6,500  square 

^xiiles  in  Gennan  Southwest  Africa.    Construction  of  a  railroad  line  from  the 

8^  to.Swakopmund  is  planned.    Copper  ores  have  been  discovered  at  a 

dumber  of  points  in  the  district  controlled  by  this  company. 

GOLD  ANCHOR  MIHING  CO.  COLORADO. 

Mine  office:  Alice,  Colo.    Thos.  I.  Slater,  manager.     Ores  carry  gold, 

silver  and  copper.     Has  gasoline  power. 

GOLD  BELT  MIHING  CO.  MONTANA. 

Mine  office:  Empire,  Lewis  &  Clarke  Co.,  Mont.  Owen  Byrnes,  super- 
Utteodent.  Operates  the  Empire  and  other  mines  producing  gold,  silver, 
^  and  copper.  Has  steam  power,  60-stamp  mill  and  500-ton  cyanide 
plant,  employing  about  50  men. 

GOLD  BUG  MINE.  COLORADO. 

Mine  office :  Empire,  Clear  Creek  Co. ,  Colo.  N.  B.  Clough ,  superintendent. 
^  carry  gold,  silver  and  copper. 

GOLD  BUG  CONSOLIDATED  MINING  CO.  WASHINGTON. 

Mine  office:  Bossburg,  Stevens  Co.,  Wash.     F.  H.  Merritt,  superintend- 
^t.   Ores  carry  gold,  silver  and  copper. 
GOLD  k  COPPER  CO.  OF  BINGHAM.  UTAH. 

Succeeded  by  Bingham  Consolidated  Mining  &  Smelting  Co. 

GOLD  k  COPPER  CONSOLIDATED  MINING  k  MILLING  CO.       ARIZONA. 

Office:  402-130  Dearborn  St.,  Chicago,  111.     Mine  office:  Groom  Creek, 

Yavapai  Co.,  Ariz.     Organized  1901,  under  laws  of  Arizona,  with  capital- 

^'•tion  $4,000,000,  shares  $1  par.     R.   A.  Sweet,  president  and  treasurer; 

^-  B.  Pogue,  secretary;  A.  J.  Pickrell,  general  manager;  J.  CliidLster,  super- 

•''teodent.     Lands,  35  claims,  area  700  acres,   including  tlie   Rockefeller, 

^^^Ucago,  President  and  Little  Kid  claims,  in  the  Hassayampa  and  Big  Bu^ 

districts,  showing  numerous  fissure  veins  carrying  auriferous  and  argentiferous 

oxides,  carbonate  and  sulphide  ores  of  copper,  with  estimated  average  valu(  s 

^  T%  copper,  46  oz.  silver  and  $38  gold  per  ton,  with  undetermined  lea«l 

▼ahies.    Has  34  pits  and  shafts  of  W  to  815'  depth,  and  21  tunnels  of  20' 

to  SOC  length,  with  about  2  miles  of  underground  openings,  and  company 

tttiinates  150,000  tons  ore  blocked  out  for  stoping.     lias  a  good  steam 

power  equipment,  with  hoists,  shops, etc.,  also  a  10-stamp  mill,  50-ton  cyanide 

Jilant  and  50-ton  concentrator,  employing  about  50  men.     Property  has  Ijoen 

ooder  development  since  about  18W.    Company  claimed  miU  was  runuinj; 
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lit  and  day,  but  ivpotte  from  Arisona  were  to  contran'.     Property  con- 
sidered pfomietQg,  but  it  is  haid  to  oqu&re  the  company  a  claitm  wiili  the 
facU  in  the  ciuie,  and  no  valid  rmson  baa  been  ^ven  for  ^Uing  sUwk  M  tbe 
time  when  it  wfu^  claimed  that  the  mill  was  In  full  operatiou. 
GOLD  &  COPPER  DEEP  TUinrEL  MSIIirG  St  NEW  HEXICO. 

mLLIHG  CO. 

Office:  8  Fubhc  Square,  Qeveland,  Ohio,     5linc  othce;  EUjsabethtown, 
Colfax  Co.,  N,  M.     Employs  8  men.     Organised  OcU>lK»r,  1900,  under  Ia**!^ 
of  New  Mexico,  with  capitalization  S2fX),000,  shares  II  par.     A.  T.  MclntvTt, 
president;  John   Pearson,  Jr..   vice-pn.'sident ;   A.   A,   l)om,  secretary  anJ 
treasiirerj  W,  P.  Mclulyre,  superintendent.     Lands,  115  acres  on  the  woi^t 
slope  of  Baldy  Mountain,  in  the  Moreno  district,  opened  by  2  shafts  Hnd  ^ 
1 ,450'  crosscut  tunnel,  opening  two  loiige  bodies  of  low-grade  auriferous  eoppcf 
ore.     lias  stcain  plant  wth  small  experimental  mill  and  plans  adding  power 
drills  and  larper  mill.     Company  is  developing  eonfler\^atively  and  property 
8i>eiiJ8  viiluable  and  wt^ll  majia^ed. 
GOLD  &  COPPER  FIELDS  SYNDICATE,  LTD.  AUSTRALIA. 

Company  vohiniarily  woumi  up,  ALirch,  1902. 
GOLD  &  COPPER  BflNIlfG  CO.  ITEW  MEXICO. 

Mine  office?:  Floriaihi,  Mora  Co.,  N.  M.     Jos.  L.  Mott,  superintendent, 
Ha.s  aurifcrouH  and  ar^t'tiliferfuis  copjxT  orej*  and  a  10-tun  smelter. 
GOLD-COPPER  MINING  &  DEVELOPMENT  CO.  SOUTH  DAKOTA 

Letter  reliiriied  unchiiiiied  innn  fonner  ollice,  Dewlwood,  I^iwrencc  Co., 
S.  D.     Orpiriizwl  Fpbmnry,  1903,  to  develop  lamb  just  outside  of  the  cor- 
porate limits  of  l>eadwi>CMi. 
GOLD  HILL  COPPER  CO.  NORTH  CAROLINA- 

Oflii-e:  care  of  (\  M.  Miller,  receiver,  25  Broad  St..  New  York.  Mine 
office:  Gold  Hill,  Rowan  Co.,  N.  C.  CapiLaliziilion,  $5,01R),000.  Prriperly 
i«  the  old  Gold  Hill  grild  and  copper  mine,  operated  spjij^rindically  sinc^e  circa 
1H50.  Main  .shaft,  750'.  Prcwnt  company  worked  on  n  hirp^  Bcale,  1901 
190.'?,  cmployiIl^^  an  many  a^  250  liaiids,  hut  got  into  financial  difficulties, 
cndiiis:  in  apjK>intnient  of  a  receiver,  August,  1003,  at  iiustaiice  of  creditors- 
Mine  is  liein^  kept  uiiw.iterwL 
GOLD  HILL  QUARTZ  MIMING  CO.  OREGON. 

Office:  111  Fiflh  Ave.,  New  York.     Mine  office:  Gold  Hill,  Jack^^n  C«>.. 
Ore.     C.   H.   Hay,  superintendent.     Property  include*  the   Braden,  Conger 
and  Elk  Creek  mines,  orc«  of  wliicli  curry  ^old,  silver,  lead  and  copper.     Has 
Htenm  power  and  10-«tamp  mill,  employiJig  about  40  men. 
GOLD  KING  CLAIMS.  COLORADO. 

A  prospect  about  one  mile  east  of  the  ML  Zirkel  mioe,  at  Pearl,  Larimer 
C'O.,  Colo.     Itlle  at  last  aceount^s. 
GOLD  KING  CONSOLIDATED  MINES  CO.  COLORADO. 

()ffit*e:   WiitervilJe,   Me.     Mine  ofRi^:  Silvert^m,  San  Juan   Co.,  Colo. 
W.  Z.  Kifiney,  s*^jjM?rintendent.     Ores  carry  gold,  silver  and  copper.     Haa 
cam,  electric  unci  pas«»line  power  and  an  80-stamp  mill.     Said  to  employ 
^mt  KKl  men  and  to  secure  a  little  copjxr  as  a  by-pruduct. 
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GOLD  MOUNTAIll  MIHING  CO.  WASHINGTON. 

Mine  office:  Berlin,  King  Co.,  Wash.  F.  Karl,  superintendent.  Has 
^^^timonial  gold-copper  ores,  opened  by  tunnel,  with  water  and  electric 
Po'^V'er,  and  employed  20  to  25  men  at  last  accounts. 

^OLD  STAR  MINING  CO.  WASHINGTON. 

Office:  4190  West  Belle  St.,  St.  Louis,  Mo.  Mine  office:  Index,  Snohomish 
^^-,  Wash.  Capitalization  $1,000,000,  shares  $1  par.  Lands,  6  claims  on 
^^e  south  of  Copper  Mountain. 

<^OLD  TREASURE  MINING  CO.  MEXICO. 

Went  out  of  business,  1903-1904,  with  bills  unpaid.  Was  worked  by 
^^e  Arizona  Mining  &  Development  Co. 

^^LDSMTTH  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

Letter  returned  unclaimed  from  former  mine  office,  Howe  Sound,  Bur- 
^^M  district,  B.  C. 

-GOLDEN  GATE  GROUP.  COLORADO. 

Mine  office:  Conrad,  Park  Co.,  Colo.     A  prospect,  near  tlie  foot  of  Badger 
fountain,  Tarryall  district,  said  to  show  a  vein  of  10'  to  SO',  giving  assays 
^f  12%  to  62%  copper,  and  $10  and  upwards  gold,  per  ton. 
OOLDEN  KEY  MINE.  WASHINGTON. 

Letter  returned  unclaimed  from  former  mine  office.  North  Bend,  King 
^.,  Washington. 
GOLDEN  MINT  MINES,  LTD.  NORWAY. 

Voluntarily  liquidated,  October,  1903. 

^LDEN  RULE  COPPER  MINING  &  SMELTING  CO.  ARIZONA. 

A  fraudulent  mining  company,  formerly  liaving  an  office  at  220  Broad- 

^^y.  New  York,  and  supposed  to  have  had  17  claims,  near  Oracle,  Pinal 

^Uhty  and  Vail,  Pima  county,  Arizona.     Was  promoted  by  one  Wm.  E. 

*^^ke,  "a  prominent  church  and  Sunday  school  worker"  of  Yonkera,  N.  Y., 

^^o  purchased  sundry  holes  in  the  ground  in  Arizona,  at  a  cost  of  $500,  then 

^"iganized  a  million-dollar  company  thereon,  keeping  for  himself  all  but 

^^  7  shares  required  for  dummy  directors.     He  tlien  pledged  the  company 

^  pay  him  $15,000,  and  generously  donated  200,000  shares  to  tlic  treasury. 

^rchaaere  thought  they  were  obtaining  treasury  stock,  and  Christian  friends 

"^Vested  $125,000,  of  which  only  $15,000  ever  has  been  accounted  for.     As- 

?^  of  the  company,  at  the  time  oif  the  show-down,  were  a  donkey  hoist 

*^  Arizona  and  a  roll-top  desk  in  New  York,  tlie  company  having  lost  the 

^fe  in  the  ground  on  which  it  was  incorporated  originally. 

^LDEN  STAR  MINING  CO.  IDAHO. 

Letter  returned  unclaimed  from  former  mine  office,  Doniphan,  Blaine 

^.,  Idaho. 

^LDEN  STATES  MINES,  LTD.  ARIZONA. 

Offices:  20-21,  Lawrence  Lane,  London,  E.  C,  Eng,  C.  F.  Branton, 
<^hairman;  G.  Thompson,  secretary.  Capital,  nominal,  £100,000,  share. 
4  par;  issued,  £61,254.  Lands,  120  acres,  near  Copper  Creek,  in  the  Dra- 
ff»n  Mountains,  Cochise  Co.,  Ariz.  Supposed  to  have  a  small  smelter. 
7W1p 
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aOLETA  CONSOLIDATED  MIIfES.  CALIFORULL 

Mine  office:  Jordan,  Mono  Co.,  Cal.     Hugh  W.  Nelson,  superiniendeiit. 
Pnmarily  a  |?old  mine,  but  is  developing  a  6'  vein  of  chr>'soctilla.     Hus  a 
4l)-€tar!ip  mill  and  cyanide  plant,  with  water  power»  and  employs  about  75 
raen. 
GOLINSKY  GROUP,  CALIFORNIA, 

Office  and  mine:  care  of  B,  Golinsky,  owner,  Kennett,  Shasta  Co,,  Col. 
A  group  of  12  cliiitn.^  Imvinij:  ubottt  750'  of  undergnjund  openings  showing 
a  main  ore  chiile  of  nlMMit  3U'  width,  said  to  give  fair  assay  values. 
MINA  DE  RUY  GOMES.  PORTUGAL. 

Owned  and  operatetl  by  Companhia  MIneira  Aleintejana. 
SDCESION  E.  GONZALES,  MEXICO. 

Office,  mine  and  works:     Guanajuato,  Guan..  Mex.     Smelter  u*  known 
a»  the  Salgadi>.     IVudnetiun  in  1903  was  equal  to  5,793  kgs.,  bhster  copper, 
SUCESIOW  P.  GONZALEZ,  CfflLE. 

Office  and  mine:  Labrar.  Freirina»  Atacama,  Chile.     Product,  6hip[)ed 
as  matte p  is  equivalent  to  5fXJ  to  700  Ions  of  refined  copper  yearly. 
GOOD  HOPE  MINING  St  REDUCTION  CO,  COLORADO, 

Office:  Del  Norte,  Colo.     Mine  ufhce;  Vulcan,  Saguache  Co.,  C-olo.     I-oui 
Weias,   superintendent-     Ores   earn'    gold,   silver  and   cxtpper.     Has  steam 
power,  but  is  idle,  and  will  remain  so  untii  a  matting  furnace,  which  company 
hopes  to  huild  this  year,  is  erected  at  the  mine. 
GOODLANDER  MIITING  &  MILLING  CO. 

Office:  603  New  Ridge  Bldt;.,  Kansas  City,  Mo 
zuma,  8onora,  Mex.     Ores  carry  gold,  silver  and  copper, 
shaft.     Has  steam  power  and  lO-stanip  milL 
GOODRICH  MINE. 

Mine  office:  Yeoval,  New  South  Wales,  Australia 
once  a  considerable  producer  of  gold  and  cop^M»r,  reopened,  1902,  by  a 
new  450'  shaft  sunk  to  get  beneath  the  former  workings,  which  have  been 
reached  by  a  crosscut.  Ore  a^ays  18%  copper  and  4  oz.  gold  jier  ton,  and 
occurs  in  a  pipe-vein  about  300*  in  diameter  Mine  has  given  much  tn>uble 
in  the  pant  fruin  raving,  and  requires  very  careful  handling. 
GOOD  VENTURE  COPPER  MINING  CO-  NEW  HAMPSHIRE. 

Letter  returned  unclaimed  from  fomier  mine  office,  Wood\'ille,  Grafton 
Co,,  N.  H. 
GOODVENTURE  MINING  At  MILLING  CO.  WYOMING. 

Mine  oflicc:  llrfla,  Laramie  Co.     Theo.  Grout,  superintendent. 
GOTHIC  MILLING,  MINING  &  POWER  CO.  COLORADO. 

Office:  Masonic  Bldg.,  Peoria,  111.  Mine  office:  Crested  Butte,  Gunnison 
Co,  Colo.  James  Donn,  president;  M.  W.  Jones,  secretafj^;  F,  L,  Clemens, 
general  manager j  J.  T.  Bennett,  superintendent.  Ores,  carrying  le^d,  silver 
and  copper,  are  opened  by  sliaft  and  tunnel.  Has  a  50-ton  concentrator  and 
two  50-tun  Bmelters,  Employs  20  men.  Plans  developing  an  available 
water  power. 


MEXICO. 

Mine  ofHce:  Moct^ 

Mine  is  opened  by 


An 


AUSTRALLA. 

old   property. 
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BBRGWERK  GOTTLICHE  HlJLFE  STOLLN.  GERMANY. 

Mine  office:  Tannenbachstai  bei  Brunndobra-Georgenthal,  Saxony,  Ger- 
many.    Apparently  idle. 

GOULAIS  BAY  MIlfllfG  CO.  ONTARIO. 

Suppoeed  to  have  capitalization  of  $3,000,000,  with  shareholders  mainly 
residents  of  Michigan.  Lands,  about  1,300  acres,  on  Goulais  Bay,  26  miles 
north  of  Sault  Ste.  Marie,  Algoma,  Ont.,  on  which  a  little  exploratory  work 
has  been  done.     Idle. 

GOULD  MINING  CO.  WYOMING. 

Mine  office:  Centennial,  Albany  Co.,  Wyo.  Lands,  sundry  claims  on 
summit  of  Centennial  Mountain,  said  to  show  ore  assaying  30%  copper  and 
S>50  gold  per  ton. 

GRAFTER  MINE.  YUKON. 

Mine  office:  Whitehorse,  Yukon,  Canada.     A  promising  property,  which 

is  undeiigoing  development.   Made  first  shipment  of  ore  to  Crof ton  smelter  in 

i903.  

C^RAHAM  COUNTY  MINING  CO.  ARIZONA 

Office:  150d-20  Broad  St.,  New  York.  Mine  office:  Fort  Grant,  Graham 
0>.,  Ariz.  Capitalization  $250,000,  shares  $10  par.  John  W.  Manning, 
^>resident;  Schuyler  S.  Moore,  secretary  and  treasurer;  Prof.  Geo.  A.  Tread- 
^^rell,  consulting  engineer.  Lands,  sundry  gold-copper  claims  in  the  Clark 
^btrict,  on  which  the  company  claims  to  have  expended  upwards  of  $100,000 
In  development  work.  Presumably  idle. 
XA  GRAN  FUNDICION  CENTRAL  MEXICANA  MEXICO. 

Aguascalientes  branch  of  the  American  Smelting  &,  Refining  Co. 
XA  GRAN  PROVEEDORA  DE  COBRE.  MEXICO. 

The  Mexican  corporation  of  the  Arizona-Mexican  Copper  Co. 
GRANBY  CONSOLIDATED  MINING,  SMELTING        BRITISH  COLUMBIA 
&  POWER  CO. 

Offices:  66  Broadway,  New  York,  and  62  Canada  Life  Bldg.,  Montreal, 
Canada.  Mine  office:  Phoenix,  B.  C.  Works  office:  Grand  Forks,  B.  C. 
Ejnploys  about  650  men,  of  whom  approximately  400  arc  at  the  mines  and 
250  at  the  smelter.  Jacob  Langcloth,  president;  Jay  P.  Graves,  vice-presi- 
dent and  general  manager;  preceding  officers,  W.  II.  Nichols,  John  Stanton, 
George  Martin  Luther,  George  C.  Clark,  A.  C.  James,  Geo.  F.  Baker,  Jr., 
Pajrne  Whitney,  Henry  Lee  Higginson,  W.  II.  Robinson  and  A.  L.  White, 
directors;  Northrup  Fowler,  secretary;  Geo.  W.  Wooster,  treasurer;  A.  B.  W. 
Hodges,  general  superintendent;  O.  B.  Smith,  Jr.,  engineer. 

Oi^ganized  March,  1901,  under  laws  of  British  Columbia,  with  capitaliza- 
tion $15,000,000,  shares  $10  par  and  non-assessuble;  issued,  1,336,303  shares, 
which  were  listed  on  the  Boston  stock  exchange  April  22,  1903.  Said  to 
have  issued  16,400  additional  shares  in  1904,  giving  outstanding  capitaliza- 
tion of  $13,527,000.  First  dividend,  of  1%,  amounting  t<)  $133,630.30,  was 
paid  Dec.  16, 1903;  no  dividends  were  paid  in  1904.  Boston  Safe  Deposit  & 
Trust  Co.,  registrar;  American  Loan  &  Trust  Co.,  of  Boston,  transfer  agent. 
Fiscal  year   ends  June  30.    Annual  meeting,  second  Tuesday  in  October. 
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Lands.  10  daims,  area  338  acres,  erown-pranted,  including  the  Ol3  Ironsidesj  jB 
Kuoh  Hill,  Victoria,  Grey  Eagle,  Banner,  Tip  Top  and  Tnnngle  cbima*  ^™ 
Property  is  a  consolidation  of  the  Kiuib  Hill,  Old  Ironsides  and  Grey  Eagle 
iiiEJies  and  tUe  Granby  smelter.  MisccUaiicons  landed  holdings  include^H 
61  acrea  of  litnestone  lands  for  fluxes,  a  5lfKacre  millisite,  59  city  lots  ai^B 
Grand  ForLs,  280  city  lnl«  at  Phoenix  and  500  acres  at  Carson,  B,  C. 

The  ore  body  is  an  immense  vein  of  aljout  4(X>'  average  width,  striking 
approximately  iiortii  and  south,  and  with  u  dip  of  about  50"^  to  the  east 
at  the  surface,  piluhing  mure  filiarply  at  depth.     Ore  is  chalcopyiit*,  dia- 
aeminated   very  evenly   throughout  the  entire  vein,  averaging  about  2%t^H 
copper,  witti  small  gold  and  silver  values^  and  only  b%  to  6%  sulphur,  Thia^^™ 
body  extends  l.rXM)'  on  the  company *s  larnlij  and  has  lieen  proven  continuous 
with  practically  unalteretl  \ahies,  to  a  depth  of  SOCK  by  tliamond  drill  boritigs,  < 
but  has  Ih'co  ojjcned  to  a  deplh  of  about  30<J'  only.     Mining  has  Ixicn  carried  J 
on  by  shaftij  and  tunnels,  with  oecasional  open-cuts,  but  the  present  poUcif| 
of  dcvcltjpment  is  to  work  cverytldng  opc-n-n-ast,  milling  tiie  ore    Ihrongli] 
winze?^  Ut  the  niaiti  {u^inrls  for  renioval  from  the  mine.     The  1904  pnidiictioB 
was  al>out  half  from  ^>pen-pits  and  half  from  the  two  shafts  operated,  but" 
this  win  be  changed  to  opca-cut  extraction  as  rapidly  as  possible.     The 
open-cuts  are  worked  in  100'  benches,  from  which  50'  slicci^  arc  taken  by 
3  steam  shovels,  largest  having  a  capacity  of  about  1,500  tons  daily,  ore  being 
shattered  by  blasting  before  rcmo\'al  by  sho%'el.     The  largest  opening  is 
about  400x1,000'  in  area,  and  a  new  open-pit  on  the  Grey  Eagle  property  is 
to  be  connected  by  fthaft  with  the  main  timnel,  the  plans  of  the  companyJ 
practically   calling  for  the  mining  off  of  the  mountain.     Ore  reserves 
estimated  by  the  company  at  20,000,000  tons,  but  actually  are  much  larger. 
It  is  proposed  to  drive  a  foiir-mile  double  tnick  railway  tunnel  into  tlie 
mountain  from  Ikiundary  Creek,  to  tap  the  ore  Ij^Klieg,  now  opened  on  sur- 
face, at  a  depth  of  about  4, OCX)'.     Should  this  tunnel  show  a  contimiatiotj 
of  the  immense  vein  at  that  depth*  as  it  probably  will,  the  Granby's  ore 
body  then  will  be  proven  much  larger  than  the  combined  ore  reser\'es  of  th« 
Rio  Tinto> 

No,  2  shaft  has  a  3-ton  12x10*  double-cylinder  hoist*     A  5-compar 
roent  shaft  iB  being  sunk  on  the  Victoria  claim,  whieh  occupies  a  centr 
position  in  the  group.     At  the  portal  i>f  the  ujipor  tunnel  is  a  22x55'  crusher 
building  with  a  2,D00-ton  ore-bin,  receiving  ore  from  the  mine,  which,  pre- 
liminary to  shipment  to  the  smelter,  is  put  t!i rough  a  Farrel- Bacon  style  B 
ore  crusher  with  steel  jaws  30x42"  itj  »izc,  of  150  tona  hourly  cai>aeity»  driven 
by  a  100-h.  p,  electric  motor.     Tliis  crusher  is  capable  of  breaking  masses 
of  nearly  one  cubic  yard  in  size  to  chvinks  not  larger  than  7*  to  8*.     A  duplicate 
of  thifl  crusher,  made  by  the  Jenckes  works,  was  iastalled  HKM  at  tlie  moutli 
of  No,  4  tunneh    The  crusher  weighs  113,000  lbs.,  and  has  a  frame  of  semi- 
Bt*^el  wil  h  len.sile  jitrength  of  32,()CM>  ibs.  to  tlie  square  incite    Tunnels  3  and  4 
are  c<|uip|>i!d  with  electric  tractioji,  furnishing  ore  to  the  Great  Norther 
raiUviiy.     The  njine  cndrd   1004   wi(h  26,237'  of  underground   openings, 
which  l,57tV  were  driven  <luring  the  year. 


thtt^ 

art-H 

tn#^l 


Hip  mine  tak»  puwu  to  thgcpem  a:  liiOCMi.  p.  frrai.  s£  Mrrrir  pibxa 

*^  tbe  KetUe  River,  30  nnks  dkaun.  uit  iiJk>  rteixtc  ncikitk^  :c  ccanmanc 

'^t  6/XXMi.  p.    The  uMA|jitjKJ  bmldmc.  ^t^lZl '  u,  s^..  hc>u?v»  &  flC^^dril! 

''*«Jd  iaDdem"eompnond  jor  tampsroKV  wni  3fet3(»'  uri-jrrssu:¥  ri  iiDocn 

^^  2&C36'  lorn -pi  more  nrixzftdfSK  Rkpatik  iC  rcm^ireasiiif:  ^^.iIlIi*  rutur  fem 

<*'  fi*e  ail  per  minaie  xo  a  preasure  tc  7('  Iri*^     Yitt  cvm^inesisvre  b  fj^rjicsjly 

^^^•eii  by  rope  truunuflBcm  from  two  7(K*-*-  fi.  t^"p(  C  ^  waanpK'US^  ii.- 

^uctioii  mocofs.    Tbe   oombiziaikiEi  ni>r't'"ir  s!k«;'  .k::id  siJx:  j    if>  4m.1:s' 

"^  siie.    The  compuiT  alaci  c*«Tff  30  cc«iUfcces^.    i^vo   b :•;<•!>    iiZid   iKariirxc 

"ouses  at  Fboenix,  the  GanbT  head  l«izu:  n  $25aXil»  ;i  jpe-sson-  s^irjciui^f 

^i<b  dertric  li^t  and  sicani  heat. 

The  smelier,  aX  Grmod  Fatks^  b  txj/Lnecitd  ihtrtviih  br  1!k  CjUisdi^Ti 

'^•cific  nilway,  there  beinp  a  2,00Cr  dix»p  is  the  2i»  nilft?  disiAiKT  lx-i^«^n 

^^  «Bneiter  and  mine.    The  BDehiue  plant  i«  much  iltc  huTes^i  sud  lt»a  in 

^na<ia,  having  a  daOj  capacitT  of  ilW  t<«iis,  ^ith  0  fur:.a«*,  44xltii>' 

^t  the  tujreres,  of  which  2  were  Uown  in  NovemVer.  I9k^^  \\tc  pd&r.t  tnrait- 

'%   an  a^-enic?e  of  upwards  of  2,00(1  toii&  daily  at  tbe  ckise  of  l<«i>4.     The 

^'^   is  practically  sdf-Auxiiig  and  is  charged  as  zmncd,  «itlK*ut  ai  Tempts  at 

'^^^^ng  or  concentration.    Tht  product  of  tbe  firs^t  fusion  is  a  tiiV'^-  niatt^, 

^Hioh  is  blown  up  in  converters  to  99*7  lili^ter  copper.     Power  is.  furnished 

y    an  dectric  plant  of  1,100-h.  p.,  and  tliere  are  7  IJowers.  one  for  eaioh 

^'^xace,  and  one  in  reserve.    There  also  is  a  20-ion  reveri^raiork'  lihinp 

^^>^aoe.    Furnaces  are  charged  automatically,  and  electric  cliarpng  dcAiccs 

T^*i  be  substituted.    Slag  is  granulated  and  removed  by  two  SxH"  loconio- 

.  ^^^8  tm versing  a  30^  slag-track  running  to  tl*e  dumps.     Tlie  converter  build- 

'^^  is  68x160^  in  sixe,  and  is  lOO'  from  the  fumai-e  building,  with  wluoli  it  b 

^^nected   by   a   40-ton  traveling  crane   earning   matte.     The   tH>nverter 

^^lls  are  72x100*  in  size,  of  the  horizontal  l^rrel  type.     The  convenor 

Gilding  has  a  silica-mill,  equipped  iKith  crusher  and  gnniiing-|>;«n,  and  has 

*^ree  mould-carriers  imder  each  converter  stand.     Pnxiuet   is  tunuxl  out 

'^  a  09%  blister  copper,  carrying  gold  and  silver  values,  and  is  slup|x^l  to 

^W  Niched  Chemical  Co.,  at  Laurel  Hill,  N.  Y.,  for  refining.     Two  additional 

furnaces,  of  400  tons  daily  capacity  each,  have  been  onlered  of  the  S|x»kane 

Iron  Works,  and  the  converter  capacity  of  the  works  will  J>e  increaMHi. 

Steel  ore  bins  of  6,000  tons  capacity  were  built  at  tlie  works  in  1*.HM.     An 

ultimate  smelting  capacity  of  perhaps  10,000  tons  is  not  ini|X)ssiblo,  taking 

into  consideration  the  vast  size  of  the  Granby  ore  Inxlies. 

Much  trouble  has  been  experienced  in  the  past  in  securing  adequate 
coke  supplies,  and  to  obviate  future  difficulties  from  tliis  source,  the  Inter- 
national Coal  &  Coke  Co.  was  organized,  in  1003,  with  a  capitalizjition  of 
$3,000,000,  by  practically  the  same  shareholders  a^i  those  of  the  Gninby. 
although  the  corporations  are  distinct.  The  Internatioiuil  ooniixiny  has 
extensive  high-grade  deposits  of  coking  coal  at  Blaimiore,  All)crta,  North- 
west Territory. 

The  net  production  of  the  Granby  in  1904,  from  its  own  ores,  was 
13.431.236  lbs.  fine  copper,  180,844  oz.  silver  and  47.9SG  oz.  gold.     Con- 


sidcral>le  custom  ore  was  smelted  and  ivomc  tnattc  from  other  smelters  »"**^ 
blown  up  to  hlis;ter  copper,  |^i\iiiff  grossi  prcxhict^  of  17,843,31)9  lbs,  copp^''' 
217,472  oz,  silver,  and  50,mi  m.  gold.     The  plant  handled  alxvut  4«)%  in<?r^ 
ore  in  1904  than  in  tlic  precetlijig  your,  and  with  the  two  new  Turuaces  wi^ 
be  able  to  make  a  f urllicr  iiicn?ij»sc  oi  jibout  40%  from  present  smelting  f^p**^;^ 
ity.     Durinj^  191i3  the  cost^  were  $1  20  [m^t  tcm  for  mining,  and  only  W^^ 
for  smeltinf?,   and    1904   costs  probably   were  lower.     The  smelling  cwt  '^ 
remarkably  low  already,   but  the    mining  costs  can    be  n?duced  tt»  a  rott- 
eiderabte  extent,  with  a  larger  tonnage  and  impn>ved  means  for  tnictioiK 

The  C(mipany  eslinuitcH  its  ore  reserves  at  2D,tM>IJJWI0  ton?;,  but  \\\^?^. 
really  are  much  larger.  Some  verj--  Btrong  people  have  l>efn»ne  idenrilie*! 
with  tfie  management  during  tlie  |>ast  IS  months,  and  the  future  of  the  mine 
Li  assured,  ritimately  co]>per  should  be  made  at  a  cost  of  7c  lo  Sc  per  pcmnd, 
applying  gold  and  sd\er  \'alncft  Uy  reduction  of  cosl.s.  The  Granby  not  only 
It  the  foremost  uiine  of  Canada,  but  is  one  of  the  really  great  mines  of  the 
world. 
GRAMD  CANYOIT  COPPER  CO.  ARIZONA- 

Mine  otiice:   Gnind   View,   Coconino  Co.,   Ariz.     Mine   is   locatred   near 
the  bottom  of  the  Grand  Canyon,  3,tK>l)'  below  the  rim.     Was  operating  in 
a  small  way  at  last  accounts. 
ORAlfD  CENTRAL  MINING  CO*  UTAH. 

Mine  othcc:  Tintic,  Juab  Co.,  I'iah.     Patrick  Donoplly,  euperintendeni. 
Is  primarily  an  auriferous  silver-lejid  mine,  but  carries  appreciable  values 
in  copper.     Is  ext^ni^ively  develofied  and  a  ^-m^idemble  producer,  employ- 
ing al>out  HKl  men, 
GRAND  DEPOSIT  COPPER  C0<  NEVADA. 

OITkc:  Cherry  Crt^ek,  White  Pino  Co.,  Nev.  Organized  1!>(0.  John 
Stanton,  president;  J,  S.  Page,  .^^ecrelar)';  Herre  de  P.  RickeUs,  trea^surer. 
Lands  are  the  Grand  De|K>sjt  gmup,  sjiid  to  sjiow  conHideral>le  ore  b^>iJies 
giving  assays  of  7%  to  12%  copper.  Was  de\  eloping  with  force  of  about 
25  nww  at  last  ac^'onnts. 
GRAND  GULCH  MINING  CO.  ARIZONA. 

Mine  oftice:  St.  George,  Utah.  James  E»  Jennings,  .superintendent. 
Capitalizjition  |7(M).fXit),  shares  12.50  par,  I^iids  arc  in  Arizona,  just  aeross 
the  line  from  8t.  Geoi^ge,  Ctah.  Mine  is  370'  deep,  main  shaft  lo  lie  sunk 
to  500'.  Owing  to  inaccessibility,  only  \'erj'  high-grade  ores  are  shipped, 
these  averaging  abont  W^i  (^f>pfM'r,  with  small  gold  and  silver  values. 
GRAND  JUNCTION  SMELTING  CO.  COLORADO, 

Office:  79  Milk  St.,  Boston,  Mass,     Works  office:  Grand  Junction,  Colo. 
L  N.  Platter^ion,  president;  J.  V.  Howard,  secretary;  Geo.  E.  Mar\'in,  general 
manager;  Henr>'  W.  Edwards,  superintendent.     Is  building  a  250-lon  cu»-      ] 
torn  smeller*  with  steam  and  electric  power,  and  plans  putting  plant  into  com- 
mission in  spring  of  IW5. 
GRAlfD  MARAIS  COPPER  mNIHG  CO.  MINNESOTA- 

Had  lands  in  Cook  county,  Mimiesota.     Letter  returned  unclaimed  fnam 
iQimer  ofHee  in  Chicago.    Company  probably  dead. 
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GRAHB  MT.  LYELL  COPPER  CO.,  LTD.  TASMANU. 

Mine  office:  Mt.  Lyell,  Montague  Co.,  Tasmania.  At  last  accounts 
^"«  doing  prospecting  work,  in  Sections  682,  789  and  1674,  with  a  force  of 
11  men. 

GRAUD  prize  copper  MnflNG  CO.  ARIZONA. 

Property,  near  Payson,  Gila  Co.,  Arizona,  was  attached  for  debts,  1902, 
*^y  Bank  of  Arizona^ 
^RAHD  RAPIDS  COPPER  CO.  WYOMIlfG. 

Dead.     Property  sold  to  Saginaw  Valley  Copper  Mining  Co. 

®Jt\liD  REEF  COPPER  MIWING  CO.  ARIZONA. 

Mine  office:  Aravaipa,  Graham  Co.,  Ariz.    James  Quinn,  superintend- 

®^^-     Property  is  owned  by  the  John  W.  Mackay  estate.     Large  sums  were 

^^P^nded   in   development,   machinery   installations  and  general   improve- 

ij^^iits,  the  plant  including  a  3-stamp  mill  and  90-ton  smelter.     Idle. 

^^^-AlID  REPUBLIC  COPPER  MINING  CO.  COLORADO. 

^  Office:  52-240  La  Salle  St.,  Chicago,  111.     Mine  office:  Pearl,  Larimer 

^^^^  Colo.     Organized   1902,  under  laws  of  Wyoming,  with  capitalization 

^      » ^^00,000,  shares  $1  par.    W.  A.  McGuire,  president ;  E.  V.  Boisot,  secretary 

^T^^^ treasurer; L.  D.  Godshall,  general  manager; Saml.  Fields,  superintendent. 

^^^"^da,  7  claims,  area  70  acres,  in  the  Big  Horn  district,  7  miles  south  of 


g^^  — irl,  showing  a  3'  paystreak,  carrying  considerable  native  copper,  in  a 
fc.  ^^^istose  vein  cut  at  depth  of  ISO'  by  a  200^  shaft.  Also  has  a  sulphide  ore 
^^^^^y.    Is  developing  with  a  small  force. 

^^OLND  TRAVERSE  &  ARIZONA  MINING  CO.  ARIZONA. 

fc>,^         Office :  Traverse  City,  Mich.     Mine  office :  Cave  Creek,  Maricopa  Co. ,  Aria. 

ir-^"^^nploys  7  men.     Thos.  Smurthwaite,  president;  Frank  E.  Withey,  vice- 

^^"^^^esid^nt  and  general  manager.     Organized  May  6,   1903,  under  laws  of 

^^^  >izona,  with  capitalization  $1,000,000,  shares  S^  par.     Lands,  22  claims, 

"^^'^lea  440  acres,  in  the  Cave  Creek  district,  showing  9  veins,  of  which  3  are 

^^^ing  developed,  these  having  average  widths  of  8',  14'  and  18',  and  giving 

^^^says  of  10%  to  30%  copper,  8  oz.  to  12  oz.  silver  and  $8  to  $120  gold  per 

^^)n,  from  oxide,  carbonate  and  sulphide  ores.     Is  opened  by  5  pits  and 

^liafts,  2  deepest  40'  each,  and  tunnels  of  125'  and  51'.     Nearest  railroad, 

^8  miles. 

^RANDVIEW  MINING  &  MILLING  CO.  UTAH. 

Said  to  have  lands  in  Utah,  near  the  Colorado  line,  from  which  ore  has 

t)een  secured  giving  good  assay  values  in  gold,  silver  and  copper. 

:iaNAS  GRANDE  y  COBRE  GRANDE.  MEXICO. 

Said  to  be  located  near  Fronteras,  Sonora,  Mexico,  but  letters  to  that 

address  returned  unclaimed. 

GRANITE  CREEK  SMELTING  &  REDUCTION  CO.  NEVADA. 

Mine  office:  Golconda,  Humboldt  Co.,  Nev.     Martin  Lindley,  manager. 
Ores  carry  copper  and  gold.     Has  steam  power. 

GRANT  COPPER  MINING  CO.  COLORADO. 

Office:   Encampment,   Wyo.     Mine   office:   Pearl,    Larimer  Co.,    Colo. 

Organized  1901,  under  laws  of  Wyoming,  with  capitalization  $1,000,000. 


i 
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^.,.^    H-./^     >«r.r:ir,4:**n.    Jb^.i f.    Li..  i    1      IvBmaft  May-.  I'^L  wit^ 
4^^«.i;/.(/r.    ^i;>>  .tA^        ' ';ii    -rauDHi  m    i^   W    vitie   aimi  •jne-balf  m^ 

^r^*4^/  9C^X/:9Ca  ^JL20  ik  '0:9792  COl  ARIZOE^ 

i*,0,*^4   */^^A^    fTAiu    fj^At^.   7ni*r    BlifK^   Piihwiptpfakk    ^.    Mine  offir^' 
^'//,  /y^^-yA^  /•  »*.pib  ^y^ ,  Aral,    Cai».  &.  Camp^  peeaident;  D.  F.  Murph^^* 
.4*.ff-^f^      fi^  fff^tAf\  rrf  fUiwej  h,  Cfifiwdv  aod  as  lart  accoonts  ^tai^^^^ 
f.^AfUt'  *'*■  **  ff*ttft*ff  ^»'>^  -^^  ^^xtiMCdtBt  4U>rk  lor  hokfin^  in  the  Great  Befehe^^ 
h'tll  *fhfi*k*  f  ^fff/f   ^>^,   Tthrh   *f)f*n»tlj  has  not   been  altogether  a- -^^^ 
nhh\\ifjn\  Hnu*-^,  /l^Kf^t^r  tfi^  fj^^iliar  attrartiveneaB  of  ha  title. 
O^^Af   M^.M:II^K  m/rXWHACKER  MERGER  CO.  ARIZORA^^' 

MMiM      M/  10    Willi   Hf.,,    NVw   York.     Mine  office:  26  Lawler  Bldg.-^-^'^ 
I'm  •'!  «fM,  t '«   MiMi)  I  n  ,  Alt/,.     HiipfKiWTiJ  to  l)e  a  consolidation,  or  an  attemp^^  ,^^ 
III  11 1  Hiiii.liitiinHh,  Ih  M»(»','  MKi;i,of  till?  Groat  Kclcher  Gold  Mining  Co.,  Bull-^  ^^ 
I.  hill  lo  I   i^thihiM  I'm  ,  I'.Mipn^nH  Mining  (>i.,  Hunlight  Mining  Co.,  and  Queei^  ^ 
>i|    ^il-Him  I  'i(|«|i«>i  ( 'ii 

IflMi^l   lUNIMAI    I'M IcicnoM)  MINES,  LTD.  AUSTRALIA.- — ^ 

Mllin..     Ih«.>i«iii\    lliniMO,   lUoiulU^ld  St.,  liOndon,  E.  C,  England,  and -^-^^^ 
<•    »>UM^  ?H  .  M«.UM»Mn>o,    \\iMir»lm,     M i no  office:  Mt.  Hope,  Blaxland  Co.,   -^  ^' 
N      «    \\       Vuu-^h^      h    t'    M\Hry\lo,  cluunnan;  E.  Habben,  secretary,     -«^    .' 
<   'U'l'u      *    hiu»*li«i»    iMMPiv.vi.   NMUmnus  J.  Martin,  superintendent,  Mt.     '^L 
Ml        \ '»>•*♦»>    u.uuu^l    I  \iHMHH^  ishihhI.  i\)9tMX10,  shares  £1  par.    Said      ^^ 
V  *.U  uA    ..I   k  >»  *  \HH\  tv*  oKw  v^  IS99.     Lamfe,  939  acres,  at        -^ 
\.*\\«MV.  I  »»»;v  Ksh\t<  v*f  W^scrade  i»re.     Phrsent  pcoductioB 
xxs'  '.»    .  .X  •»  ssi  ,\^|»^vr  w«irly.     i>rw  are  oxkle»  and  rap- 
♦  ,'  .;    '^»     xuIWikK-k  Nfk««.     iHkfijed  ore*  have  a 
I     \    \    ....»*.    x*..'*s».*k-  v»fv^  vHX'ttrraiit  ui  brewia&ccd  pur- 
s'\x*.     ,  v*    (    x-Mxttvi-      H  tcvr  :vitpf!4y  At  otfCJuajoaBr 
N^   V  ««  .X   w    M^      \Jmt   mint,   tl  miles  dMauL 


\^\   \k\\ 

'      \ 

^^^.\   .1' 

^-   \\\\k 

\U 

U.p, 

» 

lA'    . 

1. 

1     -N     \ 

.         1          V         ■ 

^■.  .    «*     , 

X     X 

i 


GREAT  COBAR.  437 

OREAT  COBAR  COPPER  MINING  SYNDICATE.  AUSTRALIA. 

Offices:  Equitable  Bldg^  Sydney,  Australia.  Mine  ofl5ce:  Cobar,  Rob- 
inson Co.,  N.  8.  W.,  Australia.  Works  office:  Lithgow,  N.  S.  W.,  Australia. 
'Employs  600  men.  Dr.  Richard  Read,  mining  director;  Wm.  Longworth, 
general  manager;  G.  H.  Blakemore,  mine  manager.  This  is  the  most  im- 
portant copper  producer  of  New  South  Wales,  having  been  first  opened  in 
1869,  and  closed  1892,  after  failure  to  reduce  sulphides  in  a  reverbatory 
furnace.  Production  during  this  period  was  26,61 1  long  tons  of  fine  copper, 
n»de  from  rich  oxidized  ores  averaging  11.07%  in  copper  tenor.  Was  re- 
opened 1892,  by  tributors,  oh  a  10-year  lease,  and  at  close  of  1902  had  pro- 
sliced  under  their  management  730,669  tons  of  ore  giving  'average  returns  of 
^•^%  copper.  A  longnstanding  dispute  between  the  tributors  and  the 
'ee-ownere  was  settled  in  1903,  through  the  purchase  of  the  property  by  the 
^'ibutors,  who  form  the  present  syndicate,  which  is  not  incorporated. 

Lauds,  80  acres  mining  lands  and -970  acres  miscellaneous  lauds,  freehold, 

including  the  townsite  of  Cobar,  also  the  Nymagee  copper  mine,  at  Nymagee, 

^^^  Great  Peak  gold  mine  at  Cobar,  sundry  coal  mines  at  Lithgow  and  Rix 

^^''^^^k  yielding  good  coking  coal,  and  the  Lithgow  Copper  Smelting  &  Re- 

^'^i^jg  Works,  at  Lithgow.    The  Great    Cobar  mine  works  three  veins  of 

'^^^'Xiy  vertical  dip,  known  as  the  East,  Middle  and  West  lodes,  principal 

^P^xiings  being  on  the  latter.    Country  rock  is  Silurian  slate,  and  the  ore, 

'^^^ch  b  auriferous  and  bismuthiferous,  occui:^  in  lenses,  50'  to  70^  in  width 

^    200^  to  SOO'  in  length  and  of  indefinite  depth.     The  ore  is  mainly  chal- 

^B^yrite,  with  some  cupriferous  pyrrhotite,  the  average  copper  tenor  of 

^^  entire  mine  beipg  about  4%,  with  about  J4  oz.  silver  per  ton.     Ore  is 

/'^^  by  overhand  stoping,  with  lO'  pillars  left  beside  the  shafts,  and  timber- 

^^  is  by  bulkheads  filled  with  waste,  this  being  known  locally  as  the  ''pigstye" 

r^^tem.     The  ore  is  first  broken  in  immense  masses,  then  reduced  to  smaller 

?^^^  by  block-holes  and  pop  shots.     The  West  lode,  opened  by  an  820'  shaft, 

'70'  wide  at  points  on  the  90-fathom  level,  and  the  mine  works  about  20 

*V>pes.    The  "New"  shaft  is  850'  deep.     The  mine  has  about  11,000'  of 

^^nings,  and  is  estimated  by  owners  to  show  about  2,000,000  tons  of  ore. 

y^Ving  to  the  aridity  of  the  country,  operations  are  hampered  in  dry  seasons 

V  lack  of  water. 

The  Nymagee  mine,  at  Nymagee,  Priory  Plains,  Mouramba  county, 
^,  S.  W.,  was  opened  in  1880,  and  is  about  50  miles  from  the  Great  Cobar, 
^\jt  lacks  railway  facilities.  Country  rocks  arc  slates  and  sandstone,  the 
^^^idn  ore  body  being  15'  to  20'  in  width  and  carrying  10%  copper  in  a  chute 
^bout  250'  long  and  of  indefinite,  depth.  Has  3  shafts,  deepest  734',  and 
^»«s  outside  of  the  rich  chute  average  about  2%  copper  only,  hence  are  un- 
"Workable.  The  N^^magee  has  a  pyritic  smelter  with  good  water-jacket 
blast  furnaces  and  a  reverberatory  furnace  for  blowing  up  matte  to  blister 
^iopper  averaging  99.75%  in  tenor. 

The  Peak  or  Great  Peak  gold  mine  has  a  stamp  mill,  and  as  the  ore 
is  silicious  and  free  from  iron  and  sulphur,  it  would  seem  a  highly  suitable 
ftux  for  the  basic  ores  of  the  Cobar  and  Nymagee  copper  mines. 
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Tiie   Llthf^ow  smelter   has   five    100-lon   water-jacket,   blast  fomarw, 
hirning  out  hlister  *'tvpper  rarrying  about  f 40  per  ton  gold  and  silver  viiiue$. 
whioh  is  refined  in  an  elect  nilytic  plant ,  instjiiled  1902.     The  new  smelling 
plant  at  the  Great  CVibar  mine  ha.s  two  3(>0-lon  water-jacket  blast  fiintM^ 
with  eontinuous  disicharge  uf  molten  nmtte  and  alag  into  foreheartlis  iiq 
thence  into  settlerSj  whciiee  sUag  ^klius  into  one-ton  Nesmith  slag-poU,  uhJL'h 
are  dmwn  by  a  Bnmll  locomotive  to  the  slag-dnmp.     Fuel  at  mine  is  wood 
and  bituminous  eoal,  costing,  re?ipectively,  7  shillings  and  21  ehiUings  per  loflH 
ton,  and  for  the  smelter,  coke,  eosting  42s.  per  ton,  i^  used,  ■ 

Production  of  1903  was  about  9,(MK),IM}0  lbs.  fine  copper^  produced  fnNM 
appiHjximately  140,(H)U  tons  of  ore  smelted,  and  in  view  of  the  advaiiUfofl 
aceming  from  the  new  emellcr,  slioidd  have  bec*n  largt»r  in  1904.  Tlie  ttuUM 
agement  is  <'autio«s  yet  liberal,  and  deserves  great  credit  for  haviivg  tAkeH 
the  mine  under  many  di-sad vantages  and  making  it  a  success  commeiriAlIflfl 
and  in  mining  and  smelting  firactit  e.  The  Grejit  Cobar  is  seeond  only  to  tbA 
Wallaroo  &  MtKinta  among  Australian  mines,  and  bids  fair  to  liecome  id 
increasingly  important  pnxhicer.  B 

GREAT  COHDimROW  TIN  &  COPPER  MmiHG  CO.,  LTD.       EKGLAHM 

Offices:  Broad  Htreet  House,  I/ondon,  K.  C,  Eng.  Mine  office:  CiuiM 
borne>  Cornwall,  Eng.  Major  J.  Meade^  ehainnan;  H.  Batt,  aecftt*!]^ 
Nicholas  J,  West  it  Sons,  consulting  engineers.  Registerctl  Feb.  1^,  l^KOH 
with  eapi  tali  nation  £50,<K10,  shares  £1  par.  Lands,  ItK)  acres  leasehold  ao^" 
mining  right.s  to  2(MI  acres  adjoiiui^g,  leased  lands  being  held  on  royall)  tJ  , 
onc-24th  when  dividends  are  lieing  paid;  one-hSth  when  expenses  are  ItetflM 
piiid,  and  no  rc^yalty  when  company  is  not  |mying  it^  way.  ApparenUy  idlfl 
GREAT  DIVIDE  GOLD  CO.  CAUFORJOT 

Letter  reinrned  umlainied  from  former  mine  office,  Redding,  Shasta QlH 
California.  ■ 

GREAT  DIVIDE  MIHES  CO.  ^4 

Office:  14  West  Fii^t  South  St.,  Salt  Lake  City,  Utah.  Mine  <^lilfl 
Lincoln,  Tooele  Co.,  Utah,  Employs  4  men.  OrganiEed  Aug.  15»  iVtM 
under  laws  of  Ut-ah,  \^1lh  capitalisation  ^2,000,(M)0,  shares  $5  par,  Heiflfl 
A.  McComick^  president j  Walter  A.  Cooke,  vice-president  and  maniffl 
Joseph  H,  Hurd,  sceretary;  Rodney  T.  Badger,  treasurer;  John  B.  Ta^tiB 
superintendent.  Lands,  40  claims^  about  half  patented,  area  560  Aef^| 
with  Ifj-acre  millsite,  fairly  timltered,  showing  fissues  in  and  contarli iH 
tween  limesttme  and  Caml>rian  quartxite,  of  wliich  the  vein  now  betr^  l|H 
vcloped  ranges*  12'  to  50'  in  width,  carrying  ores  sjiid  by  company  to  a^d^| 
0%  to  20%  copper,  2  oz.  to  IfH)  oz.  silver,  and  fn>m  a  trace  to  f  LiO  gold  pfl 
loD.  Development  is  by  a  1,3{K}'  tunnel.  Property  was  opened  189^,  ifl 
has  been  under  slow  but  continuous  developmeiit  since,  about  $25,000  )iA^;|fl 
been  expended  before  organization  of  present  eompany.  MaaagtmefllH 
Tp^ell  regnnied  and  projierty  conKtdered  prcnnising.  ^B 

GREAT  DYLIFE  LEAD  &  COPPER  ttlKES,  LTD.  ^M 

An  English  corporation.     Apparently  moribund.    ^^^^^^^^^^^^| 
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OREAT  FREEHOLD  MINE.  AUSTRALIA. 

Absorbed  by  Queensland  Copper  Co.,  Ltd. 
OKEAT  LAKES  COPPER  CO.  ONTARIO. 

Office:  care  of  J.  Wesley  Allison,  51  East  44th  St.,  New  York.     Organ- 
ized 1900,   under  laws  of  West  Virginia,   with  capitalization   $3,000,000, 
•hares  $5    par.     John    McKiriley   president;   Horace   Williston,    secretary, 
Rober*   Sloane   Bickford,  treasurer.     Lands,  upwards  of  4,000  acres,  near 
Sudbury,  Algoma,  Ontario,  carrying  nickeliferous  chalcopyrite  associated 
^'th  iron  pyrites.     Has  several  shafts,  deepest  150',  also  an  open-cut,  with  a 
<^nsiderable  amount  of  ore  in  sight.    The  Graf  smelting  process  was  tried, 
'^''t  proved  a  failure.     Property  is  mortgaged,  affairs  of  corporation  are  in 
^'^^otic  shape,  and  no  information  is  furnished  shareholders. 
<^It£AT  LAKES  MINING  &  MILLING  CO.  WYOMING. 

Letter  returned  unclaimed  from  Encampment,  Carbon  Co.,  Wyo.     Prob- 
^^^^  same  as  Great  Lakes  Mining  &  Smelting  Co. 
<^<^:KAT  LAKES  MINING  &  SMELTING  CO.  WYOMING. 

Office:  Manitowoc,  Wis.     Mine  office:  Encampment,  Carbon  Co.,  Wyo. 
**^-»c  Craite,  president;  R.  W.  Burke,  vice-president;  J.  V.  Miller,  secretary; 
^-     K.  Seeger,  treasurer;  F.  C.  Miller,  manager.     Presumably  idle. 
^^t^EAT  LAXEY,  LTD.  ISLE  OF  MAN. 

Offices:  Gresham  House,  London,  E.  C,  Eng.  Mine  office:  Laxey, 
^^^  of  Man,  Great  Britain.  Registered,  March  3,  1903,  with  capitalization 
^-^^€3,000,  shares  10s.  par,  with  45,000  preferred  and  15,000  deferred  shares, 
^^  take  over  the  business  and  property  of  the  Great  Laxcy  Mining  Co.,  Ltd. 
.  "J.  Truran,  secretary ;  F.  Reddicliffe,  mine  manager.  Mine  produces  lead, 
'*^"X?'er,  copper  and  zinc.  Property  is  noted  for  possession  of  largest 
^"^^^ter  wh^  in  the  world.  A  new  power  pkint  has  been  installed,  and 
P"^*^^::)perty  is  undergoing  development.  The  mine  paid  considerable  div- 
J^'^itnds  under  a  former  management. 

*^^^teAT  MAMMOTH  COPPER  MINING  CO.  WASHINGTON. 

^  ^  Had  an  office  at  45  Milk  St.,  Boston,  Mass.,  and  10  claims  adjoining 

Index-Independent  mines,  at  Index,  Snohomish  Co.,  Wash.     Promoters 
d  their  own  stock  and  pocketed  proceeds.     Company  lost  its  lands,  and 
^^-^Dck  presumably  is  worthless. 
^*^*IEAT  MOUNT  LYELL  COPPER  CO.,  LTD.  TASMANIA. 

Reorganized,  1903,  as  Ballarat  &  Lyell  Mines,  Ltd. 
^^^llEAT  NORTHERN  COPPER  &  GOLD  MINING  AUSTRALIA. 

COMPANY  OF  QUEENSLAND. 

Liquidated.     Property  sold  to  Rosewood  Creek  Copper  &  Gold  Mining 
^^.,  Ltd. 

^REAT  NORTHERN  MINING  CO.  WASHINGTON. 

Letter  returned  unclaimed  from  former  mine  office.  Baring,  King  Co., 
NVashington. 

GREAT  REPUBLIC  COPPER  &  GOLD  mNING  CO.  AIUZONA. 

Office:  31  Bank  of  Arizona  Bldg.,  Prescott,  Ariz.        Mine  office:  Turkey, 

Yavapai  Co.,  Ariz.    Employs  12  men.    John  Milton  Sullivan,  president  and 
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genenil  mAiuigc^r;  F,  E.  Jon!iin,  f«H'retary  and  treaaurvr;  Geo,  W.  (tatant    I 
se<*retary  n iid  sii pc ri ii to n d i- n t ,     ( J rgan i zetl  May  1 ,  1 UO launder  lati a  of  Ariw"**.     I 
with  rapirjtliiuiticin  $3,(MM)JKK>,  shares  $1   pur.     I^vndw,  33  ckiniB,  in  'lift*     1 
^nnips^  area  upwards  of  6tH)  arrcs,  bi  tlie  Bluck  Canyon  dl^trirt,  ou  lowt 
Turkey  Creek,     HaashafUor  91',  136' and  44ir,  and  a  315'  tunnel,  &bov\EJ« 
3  veins,  stated  b}'  eomimtiy  to  average  50'  in  ^idih,  carrj'ing  miilacHiUs 
azuntie,  boniitep  chaleopyrite  and  ebalcocite,  said  to  average  5%  to  5.iV;i) 
copfjer  and  $1.5f)  wilver  per  tfjn.     Ha*?  a  InS-h-p.  gasfiline  hoist,  and  b  oiiljl 
2^  niile.s  from   Prescott  &  EfLstern  railrnad.     Management  plans  sinku^S 
and  crosscut tinj;  to  detennine  the  size  of  its  ore  bodies.     Offirers  stand  wr<^*^ 
and  prnyxTty  w  ron.siderfd  promising. 
GREAT  STANDARD  COPPER  MINIHG  CO.  WYOMHf^' 

Office:  care  of  Colonial  Security  Co.,   Itil   Summer  St.,   Boston,  Ma^ 
Mine  office:  Granite  Canyon,  Laramie  Co.,  Wyo,     Organized  Sept.  30^  UK' - 
undt!r  laws  of  Arizona,  with  capitalization  $1,1)00,000,  shares  50c,  par.    C 
Walter  H.   Parker,  president;  Jiihn  Laughrey,  vi(M>-president  and  gener^ 
manager;  Chaa.    B.    Lamont,    secretary';   M.    E,    lloberta,    superintenderB^ 
Lands,  17  claims,  also  sundry  miscellaneous  lands,  giving  a  total  area  ^ 
640  acres,  in  tlie  Silver  Crown  district,  showing  G  veins  of  about  8'  avera^ 
width,  opened  hy  LH  shallow  shafts  and  pits  and  giving  average  ret  urns  l^ 
about  1%   cop|^»er  from  oxides,   carbonates,  chlorides  and  sulphides,   \^it 
I  w -Ciisi  o  nal  riitt  i  \  c  c "O  p  jx*  r . 
GREAT  VERDE  CONSOLIDATED  MINE.  CALIFORKIA*- 

Olhce  and  mine:  Si*ison,  Shast-a  Co.,  CaL  la  a  co-jMUtiiership,  capilaJ 
$20,000,  with  4  owners.  Jolm  lieed  Lyle,  secretary  and  treasurer.  I^iid;;^ 
11*  unfmtentefi  claims  adjciining  lite  lialaklala  mine,  on  the  Iron  Mounieur 
copper  belt  of  vSha^sta  cfiunty,  showing  a  fLssyrt*  vein  or  len.^  with  an  esttniated 
a%^enigc  width  of  SO'  and  length  of  5,0IK>\  carrying  clmlcopyrilt^  giving  assa)'£ 
of  %%  copper,  0  OJ5.  sih'er  and  %1  gold  (u^r  ton.  Ha>s  5  tunnels,  longest  ISC' 
and  seik  ore  to  the  Kc'sv\  irk  snielter  of  the  lIountaiM  Copper  Co. 
GREAT  WESTERN  COPPER  CO.  ARIZONA. 

Ulfice:  Clinton,  Inwa,  Mine  office:  Tombstone,  Coehise  Co.,  Arix. 
Capitalization  $1J)00,000,  \Vm.  J.  Young,  Jr.,  president  ;  Edw.  Young,  secre- 
Xary;  Paul  B.  WiirnekroB,  manager;  D.  \\\  Brown,  suj5*^rintendcnt.  I^nds,  23 
arljoining  claims,  in  the  Dragoon  Mountains,  showing  argentiferous  copper 
ores.  Has  steam  and  gasoline  pr*wer,  and  plans  building  a  smaU  snie 
Employed  al>out  30  men  at  iawt  accounts* 
GREAT  WESTERN  COPPER  CO.  NEVJ 

Office:  113  DevouKliire  St.^  Boston,  Alass.  Letter  returned  unclaimed 
from  former  mine  otfice,  Reno,  Washoe  Co.,  Nev.  Organized  IDOI,  with 
capitalization  $l,t>lX),0(X),  share:^  lOc.  par.  Ge^x  FX  Burton,  president;  Frank 
B.  Cox,  secretary.  I>aiKls,  02  acres,  in  the  Pea  Vine  district.  Has  2  shafts, 
deepest  200'  and  an  HUO'  tunnel.  Vein  claimed  to  range  2'  to  17'  in  width, 
and  to  give  assays  of  12%  copper,  wilh  gold  values.  Has  steam  power. 
GREAT  WESTERN  GOLD  COMPANY.  CALIFORNLi  ^  ARIZONA 

Office:  50G  Continental   National   Bank    Bldg.,   St,   Louis,   Mo.     Mine 
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<^ice:  Redding,    Shasta  Co.,  Cal.    Capitalization    110,000,000,  shares  II 
I*r.    About  $7,000,000  of  stock  has  been  issued  at  10c.  per  share,  and  the 
promoters  are  supposed  to  have  retained  a  commission  of  50%  on  stock  sold. 
T.  S.  Henderson,  president;  O.  E.  Adams,  vice-president;  W.  .Gillette  Scott, 
general  manager;  P.  H.  Noel,  secretary  and  treasurer;  M.  E.  Dittmar,  con- 
sulting engineer;   Herbert   Haas,   smelter  superintendent.     Lands   include 
the  Afterthought  mine,  the  Liberty  group,  10  groups  of  miscellaneous  claims 
*nd  a  lease  on  the  Garcia  mines   in  Arizona.     The  Afterthought  mine,  area 
^59  acres,  in  the  Funiaceville  district,  20  miles  east  of  Redding,  is  much  the 
'Jiost  important    of   the    company's   holdings.     Developments    by    former 
^^'Hiers  include  a  SOO'  shaft  and  7  tunnels,  with  aggregate  length  of  about 
2»0OO'^  showing  a  large  body  of  sulphide  ore,  mainly  of  medium  grade,  with 
'''Bquent.  occurrences  of  high-grade  ore.     Company  claims  ores  will  average 
*^ut  $30  per  ton  in  copper,  gold  and  silver  values,  and  is  said  to  plan  de- 
veloping the  mine  by  a  double-track  working  tunnel.     Title  of  the  Liberty 
^^Up,  near  Redding,  apparently  is  in  dispute.     This  property  carries  aurifer- 
^^*^  copper  ores  of  undetermined  values. 

The  smelter,  with  steam  and  electric  power  and  a  150-ton  Allis-Chalmers 
^'^sX  furnace,  was  completed  early  in  1904,  but  was  not  in  'jlast  at  the  close 
^*   the  year. 

The  company  was  promoted  by  T.  S.  Henderson  &  Co.,  of  St.  Louis,  a 
brokerage  concern  of  dubious  reputation.  The  Afterthought  mine  is  re- 
®*tded  as  valuable,  but  is  not  likely  ever  to  be  made  a  success  by  the  present 
'^^^xiagement,  which  is  more  interested  in  stock-jobbing  than  in  making  a 

^^OEAT  WESTERN  GOLD  &  COPPER  CO.  UTAH. 

Mine  office:   P^k  City,  Summit   Co.,  Utah.     David    Evans,    general 

J^^^nager.     Lands  adjoin  the  Daly  Judge,  showing   vein-matter  of  about 

^•O'  width    giving  assays  of  3%  to  5%  copper.     Company  plans  driving 

^jOOO'  tunnel  to  cut  this  ore  body  at  a  depth  of  about  1,500'. 

^^^EAT  WESTERN  GOLD  &  COPPER  MONTANA  &  COLORADO. 

MINING  CO. 
^^  Office:  care  of  W.  J.  Willingham,  Equitable  Bldg.,  New  York.     Chas. 

r^  ^  Eckert,  president.  Organized  under  laws  of  South  Dakota,  with  capital- 
^^'^tion  $500,000,  shares  $1  per.  Has  a  bond  and  lease  on  a  gold  claim  at 
--^^^Spple  Creek,  Colo.,  also  one  claim,  area  20  acres,  near  Butte,  Silver  Bow 
J^^j"^.,  Mont.  Latter  considered  promising,  but  company  lacks  funds  for 
^^^velopment. 

^^:reen  hope  mining  &  milling  co.  Wyoming. 

Office:  Omaha,  Neb.     Mine  office:  Guernsey    Wyo.     Lands  are  in  the 
^^artvilie  district  of  Wyoming.     Company  said  to  have  planned  erection 
^^f  a  200-ton  smelter,  at  Guernsey,  but  no  such  smelter  built  yet. 
^REEN  MONSTER  MINE.  NEVADA. 

Mine  office:  Sandy,  Lincoln  Co.,  Nev.  Owned  by  Mrs.  Phoebe  Hearst, 
5^n  Francisco,  Cal.  '  Frank  O.  Wilkbison,  superintendent.  Has  a  325'  two- 
compartment  vertical  shaft.     Ores  carry   copper,   silver  and  lead      Mine 
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said  to  have  1200,000  worth  of  ore  in  sight,  carrying  $39  per  ton  in  copper 

and  silver.     Employs  10  to  15  men. 

GREEN  MOUNTAIN  MINE.  CALIFORIIIA. 

Office  and  mine:  Lewis,  Mariposa  Co.,  Cal.     O.  R.  Sydney,  owner  and 
manager.     Mine  had  quite  extensive  development,  showing  a  large  ore  body, 
and  produced  a  considerable  amount  of  high-grade  oxide  and  carbonate  ores 
before  closing  in  1863. 
GREEN  MOUNTAIN  MINE.  COLORAIK). 

I-iCtter  returned  from  former  mine  office,  Parkdale,  Fremont  Co.,  Colo. 
GREEN  MOUNTAIN  COPPER  CO.  NEW  MEXICO. 

Office:  1013-135  Adams  St.,  Chicago,  lUs.  Mine  office:  Rinconadt, 
Rio  Arriba  Co.,  N.  M.  Adrian  Vandercloot,  president;  F.  E.  Roberts,  Jr., 
secretary;  T.  F.  Woody,  mine  manager.  Organized  March  18,  1903,  under 
laws  of  New  Mexico,  with  capitalization  $2,000,000,  shares  $1  par;  unisBued, 
$218,100.  Lands,  8  claims,  area  180  acres,  in  the  Copper  Mountain  district. 
Veins  are  two  contacts  between  slate  and  quartzitc,  said  to  .average  30' 
wide  and  to  be  traceable  4,000^,  carrying  oxide  and  carbonate  ores  giving 
assays  of  4%  to  37%  copper,  from  a  trace  to  800  oz.  silver  and  80c.  foM 
per  ton.  Has  13  shafts,  deepest  250^,  also  a  210^  tunnel  and  an  open^ 
with  758'  of  underground  development,  estimated  to  show  40,000  tons  d 
ore.  Nearest  railroad,  8  miles.  Company  contemplates  erection  of  a  10040B 
leaching  plant. 
GREEN  MOUNTAIN  COPPER  MINING  CO.  WYOMHa 

Property  sold  to  Saginaw  Valley  Copper  Co. 
GREEN  MOUNTAIN  MINING  &  MILLING  CO.  COLORADO. 

Office:  519  Frick  Bldg.,  Pittsburg,  Pa.     Mine  office:  Silver  Gty,  Stt 
Juan  Co.,  Colo.     Jos.  G.  Lee,  president;  S.  J.  C'rawford,  secretary;  F.J. 
Frost,   superintendent.     Organized   under   laws  of   Colorado,  with  Gtpital-  ! 
ization  $3,000,000.     Lands,  19  claims,  area  about  200  acres,  7  oiiles  fnM  ' 
Silverton,  with  tunnels  of  600'  and  800',  and  about  4,000^  of  undeigrooi  j 
development.     Ores  carry  lead,  copper,  silver  and  gold,  and  are  slid  <• 
average  about  $12  per  ton  in  value.     Has  steam  power  and  12-dnll  Rifli' 
fir  rompressor,  and  plans  building  a  200-ton  mill. 
GREENE  CONSOLIDATED  COPPER  CO.  MEZIOOU 

Office:  24  Broad  St.,  New  York,  N.  Y.  Mine  office:  La  CanioeV 
Sonora,  Mex.  Organized  Sept.  15,  1899,  under  laws  of  West  Virginia.  ftfJ 
italization  increased,  1904,  to  $8,640,0(X),  shares  $10  par.  Fiscal  year  ei 
July  31.  Has  3,219  shareholders.  Has  paid  dividends  of  $1,775,020^ 
which  $l,r23,(X)0  were  paid  in  1904,  company  beginning  bi-monthly  di' 
<'f  ^%r  or  30  cents  per  share  in  April,  and  increasing  rate  to  40  cents  in 
vember,  1904.  Wm.  C.  Greene,  president;  Mark  L.  Sperry,  vice-[ 
Philip  Berolzheimer,  treasurer;  Geo.  S.  Ilobbms, secretary ;  Eimil BeroUl 
W  D.  Cornish,  Wm.  C.  Greene,  Henry  Ollesheimer,  Myron  M.  Parker, 
Romer,  Mark  L.  Sperry,  Edw  B.  Tustin  and  Jacob  Weidmann,  c: 
committee;  Charles  Adsit,  Thomas  H.  Anderson,  Emil  Berolzheimer,  W 
Cornish,  W.  B.  Dcvereux,  Silas  W.  Eccles,  W.  C.  Greene,  Henry  OUedMi 
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Myron  M.  Parker,  James  Phillips,  Jr.,  R.  W.  Pillsbury,  Epes  Randolph, 
Edward  C.  lUce,  Geo.  S.  Robbins,  Alfred  Romer,  J.  B.  Showalter,  Galen  L. 
Stone,  Mark  L.  Sperry,  W.  V.  S.  Thome,  Edward  B.  Tustin  and  Jacob  Weid- 
mann,  directors;  Arthur  S.  Dwight,  general  manager;  John  McHenry, 
•  mine  superintendent;  David  Cole,  concentrator  superintendent;  K.  J.  Wil- 
liams, smelter  superintendent. 

The  mining  lands  of  the  company  include  4,214  pertenencias  of  one 
heetarea  each,  equivalent  to  10,412  acres,  the  tract  having  a  boundary  line 
of  32^  miles,  and  including  about  40  old  mines  and  prospects,  located  in 
the  Cananea  Mountains,  in  the  free  zone  of  northern  Sonora,  about  20  miles 
south  of  the  Arizona  border.  The  Cananea  range  is  about  25  miles  in  length 
and  6  to  10  miles  in  width,  with  a  northwest  and  southeast  axis,  divided 
into  two  plainly  marked  and  nearly  equal  sections  by  Puertecetos  Pass,  the 
Greene  mines  being  in  the  southern  half  of  the  range  and  on 'a  mineral  belt 
apparently  having  a  strike  nearly  parallel  with  that  of  the  range. 

In  addition  to  its  mining  lands,  the  company  also  holds  486,000  acres  of 
timber  and  grazing  lands,  the  latter  under  8-year  lease  to  the  Cananea  Cattle 
Co.  The  mines  are  in  the  municipality  of  Ronquillo  and  the  principal  ad- 
ininistrative  buildings  are  in  that  municipality,  near  the  smelter.  The 
company  also  has  platted  the  townsite  of  La  Cananea,  on  the  mesa  to  the  east- 
^^  of  Ronquillo,  and  therein  are  located  the  best  dwellings,  hotels  and 
public  buildings.  The  company  holds  franchises  for  electric  light,  water, 
'<^i  traction  and  telephone  services,  and  is  preparing  to  build  a  street  railway 
from  Chivatera  to  La  Mesa,  a  distance  of  about  three  miles.  There  was 
considerable  litigation  over  titles,  but  the  lands  were  redenounced  in  1902 
^  the  Cananea  Consolidated  Copper  Co.,  S.  A.,  now  holds  title  direct  from 
^'^  Mexican  government,  the  property  of  the  Greene  Consolidated  Copper 
^-  consisting  of  practically  the  entire  stock  issue  of  the  Cananea  Consolida- 
^  Copper  Co.,  S.  A.  which  is  registered  and  protocoized  in  Mexico. 

The  Cananea  Mountains  show  marked  evidence  of  strong  volcanic  action 
***  ^he  remote  past.  The  mines  of  the  Greene  are  found  in  a  succession  of 
approximately  pwirallel  outcrops  of  altered  limestone,  alternating  with 
P°T>hyritic  dikes,  the  ore  deposits,  often  of  monstrous  size,  occurring  in 
Jhear^iones  between  the  limestone  and  porphyry,  and  as  replacements  in  the 
^'^r.  The  ore  bodies  are  entirely  distinct  and  vary  greatly,  affording 
P*^tically  every  variety  of  oxide,  carbonate  and  sulpliide  ore,  with  consider- 
^*>le  native  copper.  Many  of  the  ore  bodies  are  silicious,  requiring  concen- 
^^tion  to  eliminate  the  silica  occurring  as  quartz,  and  also  as  aluminum 
^"^ate.  None  of  the  ore  carries  zinc  or  other  refractory  elements,  and  ' 
■^^  process  of  concentration  is  comparatively  simple.  There  are  large  gossan 
^**^rop8,  but  appearances  sometimes  are  deceptive,  and  much  of  what  ap- 
I*^  gossan  at  a  distance  proves  upon  closer  inspection  merely  weathered 
^^'^omcrate  showing  reddish-brown  stains  closely  simulating  the  iron 
coloni. 

The  Greene  has  been  the  object  of  constant  slander,  from  innumerable 
sources,  almost  since   the  day  of  its  organization.    The  lies  printed  about 
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the  property  and  its  management  would  fill  a  library.  Everjrthing  froi 
the  management  down  to  the  last  detail  of  the  mine  has  had  every  rivet  o 
its  harness  tried  by  the  arrows  of  malice.  While  most  of  these  lies  have  beei 
malicious,  a  few  have  been  told  out  of  sheer  ignorance.  The  mine  has  beei 
depreciated  in  many  quarters,  and  misunderstood  in  others.  An  expert- 
and  one  of  good  standing,  whom  it  is  charitable  not  to  name — made  a  care 
ful  examination  of  the  mine,  early  in  1904,  and  his  report  was  used — Strang* 
to  say — by  enemies  of  the  company,  inside  of  the  management,  befon 
the  company,  which  paid  for  the  report,  received  it  at  all.  It  is  very  nird] 
that  any  report,  good,  bad  or  indifferent,  ever  has  been  so  fully,  finally  aw 
forcibly  disproved  in  a  twelvemonth  as  this  report  in  question,  which  state* 
that  there  was  a  "zone  of  impoverishment,"  which  strange  to  say  was  locate 
just  below  the  bottom  workings.  Unfortunately  for  the  expert  in  questioo 
the  shafts  were  pushed  down  forthwith  into  this  alleged  "zone  of  impoverish 
ment "  and,  strange  to  say,  the  alleged  zone  of  decreasing  values  has  proves 
without  exception  the  richest  part  of  the  mines. 

The  mine  has  about  25  miles  of  underground  openings,  and  among  thea 
are  20  miles  of  the  best  drifts,  shafts  and  tunnels  to  be  found  anjrwheit 
The  ore  in  sight  amounts  to  nearly  four  years  supply,  containing  gross  value 
to  the  extent  of  twenty  to  twenty-five  millions  of  dollars.  From  ApfH  t 
July,  1904,  the  ore  gave  average  smelter  returns  of  7.3%  copper,  but  thi 
probably  ia  above  the  average  of  the  entire  mine.  The  timber  used  in  th 
mine  is  mainly  Oregon  fir  and  pine,  consumption  being  about  15,OO0,00t 
annually. 

Ore  extraction  is  by  shafts  and  tunnels,  the  latter  being  used  wherei 
possible,  which  is  in    most    cases,  the    mountains   lending   thcmsdvea 
the  opening  of  the  mines  by  tunnels.     The  main  working  tunneb  are  doa' 
tracked  and  equipped   with  electric   lights  throughout.     During  1904 
entirely  new  ore  body,  know  as  the  Massey  was  opened,  and  this  alow 
far  as  developed,  would  make  one  of  the  greatest  copper  mines  of  the  w 
This  ore  body,  as.saying   S%  in  copper,  with  gold  and  silver  values 
or  upwards  per  ton,  has  been  opened  for  450'  in  ^idth  and  1,200^  in  I 
without  determining  its  widtli,  legth  or  depth.     Apparently  it  is  mm 
largest  single  bo<ly  of  high-grade  copper  ore  ever  uncovered  in  any  m? 

The  mineral  holdings  of  tlie  Greene  are  divided  into  5  zones,  thes 
the  Cobre  Grande,  Veta  Grande,  Rsperanza,  Capote  and  Puertecitc 
of  these  zones  including  a  numl)er  of  different  mines.   The  Cobre  Gra 
Puertecitos  are  practically  idle,  the  principal   production  coming  f 
Capote,   Veta  Grande,  and   Esperanza  zones,   in  alwut  the  order 
Tlie  mines  arc  a  network  of  shafts  and  tunnels,  with  eight  main 
shafts  and  as  many  main  tunnels. 

The  Cobre  Grande,  which  was  the  original  mine  of  the  Green 
dated,  was  worked  in  a  crude  way,  for  many  years,  by  the  Pesquei 
but  is  now  the  least  important  of  the  series.     This  zone  shows  cor 
ore  only,  and  while  the  mine  has  more  than  a  mile  of  underground 
the  production  is  slight,  as  its  ores  though  by  no  means  to  be  d 
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in  grade  to  thoae  found  more  readily  accessible  and  in  greater  pro- 

tlaewhere. 

i  Veta  Grande  has  an  enormous  ore  body  with  a  pitch  of  36^  and  a 

f  42^.     At  the  time  of  my  visit,  in  June,  1903,  this  ore  body  had  a 

depth  of  824'  with  an  average  length  of  726'  and  an  average  width 

giving,  at  a  minimum  estimate,  6,000,000  tons  of  ore,  apparently 
ig  better  than  10%  copper.    Since  that  time  additional  levels  prove 

to  the  average  grade,  the  ore  body  holding  its  own  in  both  values 
t.    The  Yeta  Grande  ore  is  mainly  soft  chalcocite  with  a  gangue  of 

occasional  massive  quartz,  carrying  large  quantities  of  native  copper 
oall  amount  of  irdn  pyrites,  with  a  little  massive  chalcocite.  Extrac- 
principally  through  a  9S^  double-track  tunnel,  but  the  new  Veta 
tunnel  No.  9,  6,236^  in  length,  serves  both  the  Veta  Grande  and 
it  mines,  connecting  with  the  Capote  tunnel,  and  accommodating 
lectric  trams.  In  addition  to  the  main  ore  body  previously  referred 
i  is  a  150^  ore  body  on  the  hanging  wall,  ranging  3%  to  6%  in  tenor, 
bus  portions  of  which  are  used  for  converter  hnings.  This  mine  is 
ered  with  square  sets  and  worked-out  stopes  are  filled  in  with  waste. 

is  mined  in  lOO'  sections,  leaving  lOO'  slices  uimiined,  and  as  the 
out  stopes  are  filled  in,  it  will  be  possible  to  mine  out  the  untouched 

when  the  first  sections  are  exhausted,  unless  the  surface  should 
ped  previously.  The  Veta  Grande  ore  bodies  are  overlaid  by  a 
slsite  capping,  estimated  to  contain  830,000  cubic  yards,  and  the 
nent  has  given  consideration  to  the  advisability  of  stripping  off  this 
rock.  Present  mining  costs  are  about  12.64  per  ton  in  the  Veta 
Mid  it  is  estimated  that  nearly  $2  per  ton,  or  about  $12,000,000  on 
already  developed,  could  be  saved  by  stripping  and  working  the 
c  body  open-<;ast.  No.  5  shaft  on  the  Veta  Grande  has  3  compart- 
rorking  two  of  these  in  balance  with  a  115-h.  p.  double  hoist  good 
Y  depth.  This  shaft  has  a  7-drill  air  compressor,  smithy,  timber- 
shops,  etc.  The  Oversight  mine,  served  by  the  previously  men- 
eta  Grande  tunnel  No.  9,  has  large  ore  bodies  of  excellent  average 
inging  up  to  25%  in  copper  tenor,  with  increased  values  shown 
x>ttom  levels,  opened  in  1904. 

Capote  zone,  including  a  number  of  mines,  is  the  principal  producer 
reene  Consolidated,  and  is  very  extensively  opened.  The  four  prin- 
its  are  known  as  Nos.  2,  4,  6  and  8,  the  deepest  l>eing  about  900', 
the  other  mines,  the  Capotes  produce  principally  through  tunnels. 
18  rather  peculiar  in  nature,  consisting  essentially  of  iron  pyrites  with 
;  of  chalcocite  in  the  form  of  extremely  thin  films,  the  copper-coated 
ites  occurring  in  thin  crystalline  grains  scattered  quite  uniform!}* 

immense  bodies  of  talc.     The  Capote  ore  is  highly  siUcious  and 

careful  concentration  to  secure  the  best  smelting  results.  The 
rking  level  of  the  Capote  zone  has  a  double-track  tunnel  connecting 
58.  2,  4,  5  and  7  at  an  extreme  distance  of  2,900'.  The  Capote  ore 
)  a  minimum  width  of  165'  and  a  maximum  width  of  225'  and  is 
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estimated  by  the  company  to  have  exposed  11,000,000  tons  of  ore,  although 
this  estimate  might  be  increased  without  damage  to  the  truth.  No.  2  shaft 
has  a  110-h.  p.  hoist  and  No.  4  has  a  powerful  double  lioist  good  for  a  depth  of 
3,000',  also  a  7-drill  air  compressor  and  a  50-kw.  direct-conne(!ted  generator 
furnishing  light  and  power  for  the  Capote  workings.  No.  10  Capote  lias  been 
given  a  Prescott  pump  of  1,250,000  gallons  daily  capacity.  The  bottom 
levels  are  showing  very  well  indeed,  both  as  to  quantity  and  quality  of  ore, 
and  the  mine  shows  richer  in  the  "zone  of  impoverishment"  tlian  above. 

The  Elisa  mine,  1 ,500'  south  of  No.  2  Capote  shaft,  produces  a  silicious 
chalcopyrite  rich  in  gold  and  ailver.  On  the  second  level  of  the  Elisa  the 
vein  is  about  20'  wide  for  a  distance  of  some  500'  and  averages  4%  to  ^% 
copper,  while  on  the  third  level  the  vein  has  about  the  same  width  and  carries 
8%  to  10%  copper.     The  main  shaft  at  the  Elisa  is  540'  in  depth. 

The  Esperanza  zone,  as  yet  but  slightly  developed,  is  known  to  carry 
good  ore  bodies,  and  probably  will  be  worked  from  the  Capote  shafts  at  a 
depth  of  500'  to  600'.  '        ^ 

The  Puertecitos  zone,  the  westernmost  of  the  group,  is  about  4  miles 
northwest  of  the  Elisa^  shaft  of  the  Capote,  and  b  the  largest  ore  deposH 
yet  developed  by  the  Greene.     The  ore   body  is  of  immense  size,  having 
an  outcrop  about  800'  wide.     The  upper  workings  show  considerable  mala- 
chite, azurite,  and  occasional  cuprite  and  native  copper,  but  the  prineipit 
values  at  a  little  depth  arc  in  chalcopyrite,  with  occasional  bomite,  in  a . 
lime-alumina-gamet  gangue.    The  workings  of   the   Puertecitos  zone  an 
known  as  the  Ventura,  on  the  east,  Judrez,  1,200'  next  west, and  £3eiuta, 
900'  west  of  the  Judrez.     The  deepest  shaft  is  the  Ventura,  about  TOtf  ii 
depth,  and  the  Elenita  has  exposed  very  rich  ores  in  grading  for  i 
structures.     These  shafts  have  developed  ore  sufficient  to  render  each  it  \ 
itself  a  very  large  mine.     The  Elenita  and  the  other  mines  of  the  PuertedtBI  | 
zone  were  worked  under  check  during  the  latter  half  of  1904. 

The  main  power  plant,   near  the  smelter,  has  a  65x245'  engine-lioVij 
and  a  46x216'  boilerhouse,  both  of  steel,  with  iron  sides  and  roof,  the  1 
house  having  coal-bunkers  with  a  storage  capacity  of  3,500  tons.    Hie  po*i^l 
plant  has  3  engines  with  direct-connected  100-kw.  dynamos,  and  one  20(MEKi| 
direct-connected  dynamo,  giving  a  total  of  about  700  h.  p.     This  plant  I 
nishes  a  250- volt  current  to  operate  the  various  shops,  briquetttng  ] 
silica-mill,  electric  cranes,  etc.,  and  also  furnishes  light  for  all  mine  1 
and  for  the  towns  of  La  Cananea  and  Ronquillo.     The  machine  shop,  i 
steel  frame,  is  excellently  equipped  with  the  most  modem  macluDeiyi 
supplemented  by  a  foundry  having  a  2-ton  casting  cupola.     The  < 
shop  and  planing  mill  have  a  complete  sash-and-door  equipment  audi 
necessary  woodworking  machines  and  tools.     The  warehouses  are  laije  I 
carry  lieavy  stocks.     Pneumatic  tools  arc  used  extensively,  power  i 
furnished  by  Rand  compressors. 

The  conrcntnitors  arc  on  a  hillside  between  the  mines  and  sDf 
The  old  concentrator  is  built  in  two  independent  sections  of  3004on4 
capacity  each,  and  ail  material  is  handled  by  gravity,  after  being  din 
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into  biiui  from  narrow-gauge  cars.  The  building  lias  3,400  sq.  ft.  of  floor 
surface,  and  for  each  section  the  equipment  includes  one  set  of  SQxlA"  Davis 
rolls;  2  sets  of  27x14''  Allis-Chalmers  rolls;  two  18*'  bucket  elevators;  10 
tpommels;  four  36*  single  Hartz  jigs;  two  36*  double  Hartz  jigs;  22  conceii- 
trating  tabl^;  4  slime  tables;  18  Frue  vanners  and  3  Bryan  mills  for  re- 
grinding.  The  material  is  treated  by  wet  crushing  and  water  concentra- 
tion, and  much  of  the  silicious  concentrate  must  be  briquetted  before  smelt- 
ing- The  old  concentrator  power-house  has  four  100-h.  p.  boilers  and  a 
tandem  compound  250-h.  p.  condensing  engine,  with  a  300-ton  coal-bin 
and  200,000-gallon  water  storage  tanks,  the  concentrator  using  about  200 
gallons  of  water  per  ton  of  ore. 

The  old  concentrator  proved  both  insufficient  in  size  and  poorly  adapted 
to  handling  the  various  grades  of  ore  produced  from  the  different  mines, 
^nce  a  new  concentrating  plant  was  designed  in  1903,  and  has  been  partially 
l>uUt.  Designs  and  superintendence  were  by  Dr.  L.  D.  Ricketts  of  Phelps, 
EKxige  &  Co.,  one  of  the  world's  foremost  authorities  on  the  theory  and 
practice  of  metallurgy.  The  new  plant  is  terraced  throughout,  and  is  in 
four  sections,  of  500  tons  daily  capacity  each.  The  cost  of  the  completed 
concentrating  plant  will  be  about  $250,000.  Sections  A  and  B  were .  com- 
pleted early  in  1904  and  C  ^nd  D  were  finished  at  the  close  of  the  year.  Super- 
structure is  of  steel  throughout,  with  corrugated  iron  sides  and  roofs.  Founda- 
tions for  all  machines  are  concrete  on  rock  base,  independent  of  the  wooden 
"*^i8.  The  new  concentrators  have  2,000-ton  ore  bins,  and  the  new 
plant  has  a  separate  crusher  building,  from  which  the  crushed  ore  is  carried 
"^  a  36*  belt  conveyor  to  the  concentrators,  native  copper  and  chalcocite 
^'^  hand-picked  from  the  belt  in  transit.  The  new  plant  has  72  Frue 
^^'uiers  and  80  Wilfteys,  and  owing  to  the  scant  water  supply,  water  from 
**^  Coarse  jigs  is  sent  to  the  jig  floor  and  used  upon  the  middlings,  and  water 
iOnj  jjjg  middlings  is  used  upon  the  sands  and  thence  back  to  the  coarse 
'*^  again.  From  the  Wilfleys  the  water  goes  to  thickeners  and  from  the 
^*Ung8  the  water  is  recovered  in  settling  tanks,  the  percentage  of  water 
^^overed  by  this  ingenious  combination  of  economies  being  87.5%,  which 
^J^^na  that  every  gallon  does  duty  eight  times.  The  new  concentrator  puts 
^Ut  3.6  into  1,  and  all  material  is  handled '  automatically  from  the  time 
^H  dumped  into  the  bins  until  the  concentrates  are  drawn  off  into  the 
^   cars. 

The  furnace  building,  of  steel  frame  with  iron  sides  and  roof,  is  33x296' 
1*^  size,  with  4,200-ton  ore  bins  and  3,000-ton  coke  bins.  All  material  is 
^*^dled  by  gravity,  as  far  as  possible.  The  smelter  has  eiglit  Mitchell 
T^^tiomic  hot-blast,  air-jacketed  furnaces,  one  of  42x120^;  one  of  42x180^; 
^"^  of  42x201';  one  of  48x120*  and  three  of  54x100*  at  the  tuyeres.  Over 
r^^*h  furnace  is  a  20x20x20'  steel  dust  chamber,  planned  to  collect  flue-dust 
^  ^^  return  it  to  the  smelting  zone  of  the  furnace,  by  gravity,  but  unfor- 
j  ^^^tely  this  plan  failed  to  work  according  to  theory.  Leaving  these  primary 
^^^^ividual  dust-chambers  the  furnace  gases  go  to  a  main  dust-chamber 
'^'"^'^^3^250'  in  size,  through  a  dust-flue  of  10x13x400'.    Smoke  and  gases  are 
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discharged  from  the  main  dust-chamber  through  a  self-supporting  stpel 
stack  16'  6''  in  diameter  and  IOC  high.  Much  of  the  ore  smelted  being 
pulverulent,  an  excessive  quantity  of  flue-dust  is  produced,  and  the  plant 
as  originally  designed  was  totally  inadequate  to  saving  this,  in  consequence 
of  which  the  losses  in  flue-dust  were  tremendously  heavy,  until  obviated 
by  the  construction  of  the  new  and  greatly  enlarged  dust-chamber. 

There  are  30-ton  detached  settlers  before  each  furnace,  giving  a  con- 
tinous  discharge  of  slag  into  self-dumping  slag-cars,  of  which  there  are  22, 
with  capacity  of  30  to  52  cubic  feet  each,  drawn  to  the  slag-dumps  by  two 
40-h.  p.  and  two  25-h.  p.  electric  locomotives.  The  matte  b  drawn  off  into 
ladles  and  taken  by  electric  crane  to  the  converter  department.  In  the 
engine  house  of  the  smelter  there  are  3  blowing  engines,  one  a  225-h.  'p. . 
Nordberg  with  13x24''  steam  cylinders  and  57x57x42"  air  cylinders,  i^ith  » 
capacity  of  reducing  20,000  cubic  feet  of  free  air  per  minute,  and  two  Munty- 
Corliss  tandem  compound  blowing  engines  of  125  and  375-h.  p.,  also  3  smaller 
blowers,  giving  a  total  capacity  of  1,100-h.  p.  and  92,500  cubic  feet  of  fwe 
air  per  minute,  compressed  to  a  pressure  of  2^  lbs.  per  sq.  inch.  The  boilefl 
have  an  aggregate  capacity  of  3,000-h.  p.,  and  there  b  a  12*'  main 
line  into  the  boiler  room.  Coal  is  fed  by  gravity  from  bins.  The 
storage  tanks  at  the  smelter  have  a  capacity  of  596,000  gallons,  with  9,3Q(f 
of  water  mains  and  4,000  of  2J4*  fire  hose. 

The  converter  building  is  60x396',  of  steel  frame  with  iron  sideB  iti 
roof,  and  fitted  with  two  electric  traveling  cranes  with  double  hvad&Uf 
hoists,  of  40^  and  50'  span  and  each  with  a  clear  hoist  of  40'  to  the  miii, 
blocks.  The  capacity  of  the  conversion  plant  b  8,000,000  lbs.  per  in 
There  are  6  stands  of  converters,  with  22  sheUs  11'  in  diameter  by  12^ 
made  of  1"  steel  plate.  The  hydraulic  cylinders  are  24*^  in  diameter  w 
water  pressure  of  200  lbs  to  the  square  inch,  and  can  rotate  the  shells 
a  mdius  of  270°.  The  converters  blow  off  into  movable  hoods  leading.^ 
primary  and  secondary  dust-chambers  for  gases.  A  railroad  track 
under  each  converter  stand  and  the  casting-cars  are  fitted  with  six  3004bb 
got  moulds  each,  tliere  being  24  cars  and  250  moulds.  After  casting,  the 
are  carried  in  the  cars  to  the  bullion  floor,  where  the  pigs  are  chipped; 
sampled  and  loaded,  all  sampling  being  done  by  electric  drills.  Ths 
verter  slags  are  taken  back  in  ladles,  by  crane,  lo  the  forehearths,  thus 
resmelting.  Blast  for  the  converters  b  supplied  by  three  engines  m 
aggregate  of  1,700-h.  p.  and  capacity  to  compress  29,750  cubic  fcei  d 
air  per  minute  to  a  pressure  of  15  lbs.  per  squar*»  inch. 

At  the  eastern  end  of  the  converter  building  b  the  lining 
with  silica-mill,  pneumatic  rammers,  etc.    All  raw  material  b 
gravity,  from  600-ton  silica  bins.     The  silica  mill  has  one  10x20^ 
crusher,  two  26x15''  Argall  rolls,  one  8'  automatic  mixing-pan, 
elevators,  etc.,  and  takes  jx)wer  from  a  125-h.  p.  electric  motoi. 

The  briquet  ting  plant  has  a  225-ton  Mould  plunger  press  and  a  U 
White  mineral  press,  and  briquettes  are  sent  by  belt  conveyors  to  the  f 
ing  floor  of  the  smelter.    0>nng  to  the  immense  amount  of  material  i 
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iDg  briquetting,  a  large  number  of  men  are  employed  on  handwork,  and  it 
is  planned  to  erect  a  new  briquetting  plant  to  have  a  daily  capacity  of  400 
tons.  Such  a  plant  should  pay  for  itself  within  a  few  months.  In  addition 
to  the  ore  treated  at  its  own  plant,  shipments  of  some  thousands  of  tons 
were  made  to  El  Paso  smelters  during  1904. 

The  blister  copper  from  the  smelter  is  refined  electrolytically,  by  the 
United  Metals  Selling  Co.,  at  Perth  Amboy,  N.  J.,  and  the  Nichols  Chemical 
Co.,  of  New  York,  the  Greene  Consolidated  having  a  long  term  contract  for 
electrolytic  refining  at  $15  per  ton,  which  is  a  very  favorable  rate. 

The  mines  and  work^  are  connected  by  about  30  miles  of  wagon  road 
having  a  maximum  gradient  of  7%,  and  there  also  are  about  25  miles  of 
tnils.  The  company  owns  upwards  of  400  horses,  mules  and  burros,  and 
his  a  large  corral  for  their  care. 

The  mines  and  works  are  connected  by  an  11-mile  36^^  gauge  private 

'•flpoad,  laid  with  35-lb.  and  45-lb.  steel  rails  and  equipped  with  two  28-ton 

Porter  and  one  38  and  one  40-ton  Baldwin  locomotives,  with  ten  25-ton 

*nd  twelve  30-ton  steel  ore  cars,  3  coke-cars,  4  flat-cars,  2  box-cars  and  a 

Cihooee.   This  railroad  was  excessively  crooked  and  had  some  5%  grades,  con- 

"^uently  the  locomotives  could  haul  but  three  loaded  cars,  until  rebuilt 

^'^'tMighout,  with  much  easier  grades  and  curves,  doubling  the  hauling  ca- 

l*<Jity  of  each  locomotive.     Railroad  connection  with  the  outside  world  is 

^^"er  the  Ferrocaril  Cananea,  Rio  Yaqui  y  Pacifico,  built  by  the  company 

y^  sold  to  the  Southern  Pacific,  a  25-year  freight   contract  made  at  the 

'^'Jie  of  the  sale  assuring  very  favorable  freight  rates. 

The  Question  of  fuel  always  is  an  important  and  frequently  an  urgent 
<^*»e  with  mines  in  Northern  Mexico  and  the  American  Southwest.  Tlie  Greene 
''^deavors  to  carry  a  90-day  stock  of  coal  and  coke,  to  guard  against  strikes, 
"^Hids  and  other  contingencies,  and  keeps  two  fuel  agents  between  the  works 
^^^  the  coal  mines  to  expedite  shipments  and  receipts. 

One  of  the  most  serious  problems  in  the  development  of  the  Greene 

P't>perty  was  that  of  water  supply.     Potable  water  is  piped  from  Sawmill 

^^lion  and  a  little  water  was  secured  fn)m  tlie  Capote  and  Cob  re  Grande 

*«aft8.    It  soon  became  apparent,  liowever,  that  tlie  water  supply  was  pre- 

*^**iou8  and  consequently  a  costly  but  necessary  plant  was  installed  at  Ojo 

^  Agua,  on  the  headwaters  of  the  Sonora  river,  9M  miles  from  the  mine. 

*|^  IHimps  have  capacity  to  force  1,750,000  gallons  daily  through  a  10^  steel 

P*P^line,  against  a  head  of  967',  to  a  reservoir  on  the  hills  above  Ronquillo, 

^'•^nce  water  is  delivered  to  the  mine,  reduction  plant  and  towns  under  a 

"^^^^tantial  working  pressure.     The  water  system  of  the  company  lias  about 

^  miles  of  mains,  ranging  in  size  from  2*  to  10*,  and  owing  to  the  cost  of 

*^<^Uring  water,  it  is  clarified  and  re-used,  wherever  possible. 

The  Greene  owns  5  office  buildings,  11  dwellings  for  foremen,  boarding 
''ouses  with  capacity  to  care  for  900  men,  6  lodging  houses  and  about  200 
^ins  for  miners.  There  are  3  boarding-houses  of  10  rooms  each,  1  of  16 
'^toms  and  1  of  42  rooms,  all  of  brick.  The  company  also  owns  a  restau- 
'»nt,  bakery,  meat  market,  etc.,  and  maintains  a  scavenger  service  in  tlie 


450 


run  COPPEH  HANDBOOK, 


municipality  of  Ronqyillo.     Thon?  is  u  Iwoslory  brick  hoepiial, 
with  deUielitxl  kitt'heii  and  l)cdH  for  50  p*ilients,  alsn  a  6-ward  eni( 
hospital  lit  Chivuleni,  and  a  line  rlulv-hoiijse  for  employees.     The  ni 
plant   include*;  n   brick   store,  i^arrj'ing  an   innneu,se  stock,  with  wi 
liaving  direr t  niilroad  coiuicctiun,  and  a  bntucli  store*  at  Chivatt?rt 
company  also  nwns  and  opuratei*  the  Banco  dc  Catmncii,  organized  Ji 
1IWJ2,  with  a  capital  of   $2iM>,»HH),  Mexican,     wliicli  does  a  large  aiid| 
profitable  busines-s,  l|^ntu-io  Macrnanus  bf^ittg  cashier.     There  aL«o  is 
yard  with  a  daily  rapacity  of  35,<KH1  l>rick,  and  the  company  mmH 
teJepJione   system    having   about  2tMJ  mili^  of  wire  and  abimt  100 
also  an  jndej)erident  telephone  syMtem  used   for  disi>atchiug  on  the 
gauge  railway.     Then?  are  two  s:iwmills,  with  a  con^bined  capacity  d 
feet  daily,  cutting  luniluT  frtim  the  company's  timlier  lands. 

The  mine-s  and  snieker  empl(»y  upwards  of  4,1*00  mexij  about 
whom  are  Mexicans,  with  .several  liundred  Anieriran  skilled  workiB 
about  iitH)  Chine^se.     Wages  a\  erage  $3,50  to  $1  gold  per  day  for  Am 
ftnd    alK>ut   S3  silver  per  day  for  Mexican  miners,  this   being  highi 
paid  native  workmen  liy  any  Mexican  mine. 

For  the  feca!  year  ending  July  31,  1904,  the  Greene's  prriduell 
55,014,339  lbs.  fine  copper,  and  at  the  close  of  1904  tlie  mine  was 
nearly,  but  not  quite  0,(HM>,0<K1  lbs.  fine  copper  monthly »  For  II 
mine  should  crowd  IhJiOO.inHi  lbs.  production,  putting  the  Greene 
rivniry  with  the  (^ulnmet  tt  Hccia,  Kio  Tinto  and  Copper  Queen  fi 
place  among  t1i«i  Wiirld'H  producers. 

The  company's  outManding  floating  debt  is  said  i^  have  been 
up  earl\'  in  HH)4.  A  propos**d  Ixind  issue  in  llHH  wiis  headed  oH 
Greene,  by  the  issue  of  $1,440, (KH)  «»f  new  stock.  Htmtors  of  the  OU 
Col,  (Jn^cne  from  the  management  were  current  during  1904,  a.s  in 
pr*^t*i»ding  ye-ars,  hut  the  campaign  of  slander  waged  agaiuj^t  tlic  t 
sbowetl  a  consitlemble  falling  off  in  gross  tomiage,  the  '*nutlienlic  fti 
lutely  authoritative  statement  that  Greene  Wiis  out  of  it"  being  ui 
three  times  in  1904,  as  comparted  with  4  times  each  in  1903  and  11 
other  departments  the  slander  faetor>^  kept  up  to  it.s  normal  out] 
the  results  were  fully  as  successful  as  in  previous  years,  Col.  Gti 
his  friends  voting  98%  of  the  stock  represented  at  the  last  amnial 
GREEHBACK  MINE.  CALVt 

An  old  property,  mid  to  l)e  of  value,  about  35  miles  from  Ball 
Kern  Co.,  California, 
GREENHORN  COPPER  MINING  CO.  COL 

Mine  office:  Canon  City,  Fremont  Co.,  Colo,  Mrs,  Wm.  E, 
Metropole  Hotel,  r>enver,  C^ilo,,  administratrix,  is  the  priru'ipHl  shai 
and  prjiPtically  manager  of  tiie  company,  l^nds,  sundry  copper  c\ 
miles  from  Cafifm  Ctty^  on  wiiich  some  development  has  l^ecii  securfl 
ing  low-grade  copjM^r  ores. 

COMPANIA  MINERA  GREGORIA. 

letter  relurnctl  imclainicd  from  Minillas,  Xacatt»cas,  Mexico, 
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GREGORY-BUELL  CONSOLIDATED  GOLD  COLORADO. 

MnfING  &  MILLING  CO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.  Property  is  the  Buell  mine, 
carrying  ores  of  gold,  silver  and  copper.  Has  steam  power  and  a  45-stamp 
n&iil,  employing  about  25  men. 

ORXYHOUND  GROUP.  IDAHO. 

Mine  office :  Challis,  Custer  Co.,  Idaho.  A  group  of  12  cUims,  on  Key- 
stone Mountain,  about  6  miles  from  Challis. 

aREYTON  COPPER  MINES  CO.  WYOMING. 

Office :  care  of  Thos.  Potter,  secretary,  Denver,  Colo.  Organized  January, 
1902,  with  capitalization  $75,000,  shares  5c.  par  W.  H.  Kistler,  president. 
Lands,  12  claims,  in  the  Encampment  district  of  Carbon  county,  Wyoming, 
near  the  Colorado  line,  opened  by  sundry  pits  and  shallow  shafts,  deepest 
70^,  showing  cuprite  and  copper  sulphides. 

GItlBBELL  ISLAND  COPPER  CO.  BRITISH  COLUMBIA. 

Office:  Fairhaven,  Wash.  Lands  are  on  Gribbell  Island,  Skeena 
River  Division,  Cassiar  District,  British  Columbia.  Company  worked  about 
^  men  in  1901  and  1902. 

GRIFFITH  CONSOLIDATED  MINE.  COLORADO. 

Mine  office:  Georgetown,  Clear  Creek  Co.,  Colo.  Hood  &  Maxwell, 
^^hctb;  Will  C.  Hood,  superintendent.  Ores  carry  gold,  silver,  lead  and 
copper. 

G^GGSTOWN  MINE.  NEW  JERSEY. 

Letters    returned    unclaimed    from    former  mine    office,   Griggstown^ 
,  Co.,  N.  J.     An  old  property,  reopened  for  short  time  in  1901,  but 
•«auiidle. 

^^OWLER  COPPER  CO.  ARIZONA. 

Office:  15  Exchange  St.,  Boston,  Mass.  Mine  office:  Gila  Bend, 
JJ^^'JJa  county,  Ariz.  Is  a  reorganization  of  the  Boston  G6ld-Copper  Mining 
?^-  Capitalization  $2,000,000,  shares  $5  par.  H.  T.  Schoeffer,  president; 
^^.  H.  Morville,  Jr.,  vice-president;  Herbert  Moseley,  treasurer.  Lands, 
^^  acres,  also  two  5-acre  oiillsites,  68  miles  west  of  Gila  Bend,  opened  by 
^    IW  tunnel. 

^IJILLERMO  GRUNDY.  PERU. 

Office  and  mine:    Musquituni,  Lampa,  Peru.     Is  a  small  producer  of 
^^Pper-silver  ores. 

^^IHA  GUADALUPANA.  MEXICO. 

Mine    office:    Topia,    Durango,    Mex.     Felix    Briones,    owner.     Ores 

^^JTy  copper  and  silver.     Employed  about  40  men  at  last  accounts. 

^^ADALUPANO  MINING  CO.  MEXICO. 

Mine  office:    Torres,  Sonora,  Mexico.     H.  H.  Douglas,  manager.     Has 

^Iver-lead-copjjer  ores,  developed  by  shaft.     Has  steam  power  and  a  20- 

*^mp  mill. 

)^A  GUADALUPE.  MEXICO. 

Mine  office:    Muleros,  Durango,  Mex.    Jos^  B.  Nava,  owner;  R.  Romo, 
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manager.    Development  is  by  open-cut,  on  a  conaderable  body  of  copi 
ore.     Employs  50  to  75  men. 

GUANAJUATO  COPPER  CO.  MEXIC 

Said  to  have  copper  claims  in  the  vicinity  of  Guanajuato,  Mexi< 
Careful  investigation  has  not  located  the  property. 

SOCIEDAD  ESPANOLA  MINAS  DEL  CASTaLO  D£  SPA] 

LOS  GUARDAS. 

Office:    Bilbao,    Spain,     Mine    office:    Los    Guardas,    Sevilla,    Spai 
Mining  property  is  in  course  of  development. 
GUARDIAN  COPPER  MINING  CO.  MONTAN 

Organized  Nov.  21,  1904,  under  laws  of  New  Jersey,  with  capitalizatl 
$100,000,  shares  1100  par,  by  P'rederick  Ek;kstein,  et  al.  Property  is  a  fif 
interest  in  the  Minnie  Healy  mine,  at  Butte,  Silver  Bow  county,  Montani 
GUAYNOPA  SMELTING  A  REDUCTION  CO.  MEXia 

Merged,  1904,  in  International  ConsoUdated  Smelting  &  Mining  Co. 
GUAYNOPITA  COPPER  CO.  MEXICO 

Office:  24  Broad  St.,  New  York.  Organized  late  in  1904,  with  capitali 
zation  $5,000,000,  shares  $10  par.  Property  presumably  is  located  in  Guay- 
nopa  Gallon,  Chihuahua,  near  the  Sonora  line,  about  135  miles  south  of  that 
so-called  "short  route'*  to  the  Yaqui  gold-fields,  yclept  the  Rio  Grande, 
Sierra  Madre  &  Pacific  railway. 
GUGGENHEIM  EXPLORATION  CO.  MEXICO  &  COLORADO. 

Office:  71  Broadway,  New  York.  General  mine  office:  Tiburcio,  27, 
Mexico,  D.  F.  Company  has  very  close  affiliations  with  the  ArocricM 
Smelting  &  llefining  Co.,  developing  mines  which  supply  ores  to  the  btt« 
named  company's  various  smelting  plants.  Organized  June,  1899,  undai 
laws  of  New  Jersey,  with  capitalization  $17,000,000,  shares  $10  par;  innet 
$10,500,000.  Daniel  Guggenheim,  president;  Morris  Guggenh^m,  vice-pns- 
dent  and  treasurer;  W.  W.  Porter,  secretary;  John  Hays  Hanunoiid,  g» 
eral*  manager ;  A.  Chester  Beattie,  assistant  manager.  Annual  meeting,  fiill 
Tuesday  in  June. 

The  Silver  Lake  mines,  at  Silverton,  San  Juan  county,  Colondo,  pit 
duce  ores  of  gold,  silver,  lead  and  copper,  and  have  steam,  water  and  Mok 
power,  with  a  400-ton  concentrator  and  employ  about  200  men.  8.  L  At 
lett,  superintendent. 

The  Santa  Maria  y  Ancxas,  at  VelardeAa,  Durango,  Mexico,  baveiSl 
ferous  and  copriferous  silver-lead  ores,  extensively  opened.  The  nai 
have  steam  and  gasoline  power  and  a  500-ton  smeltery  emjdoying  abM| 
600  men.  ] 

I^  Gibosa  y  Anexas,  at  Jimenez,  Chihuahua,  Mexico,  nvere  b(M||| 
1903.     L.  M.  Soule  is  superintendent. 

The  Mina  Tepezald  at  Tepezala,  Aguascalientes,  Mexico,  has 
silver-copper  pyrites,  opened  by  a  560'  main  shaft.     Robt.  BrendeU,  Mp 
intendent.     Has  a  good  power  plant  and  employs  several  hundred  men. 

The  Dolores  y  Anexas,  at  Matehuala,  San  Luis  Potosi,  Mexico,  ii 
the  Dolores,  Trinidad,  and  Azul  mines,  employing  about  500 
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Foster,  superintendent;  L.  A.  Roan,    engineer.     Lands,    93    pertenencias, 

are:a  230  acres.     Veins  occur  as  contacts  between  limestone  and  porphyry, 

carrying  sulphide  ores  with  garnetiferous  gangue  returning  an  average  of 

7^^  copper,  3.8  oz.  silver  and  $1.50  gold  per  ton.     The  San  Miguel  shaft  is 

60Cy  deep  and  the  San  Miguel  tunnel  b  1,500'  long,  the  mine  having  about 

8,OCXy  of  underground  openings.     Has  gasoline  power  and  is  reached  by 

tHe  Porvenir  de  Matehuala  railroad.     Production  of  copper  in  1902  was 

2,481,832  lbs.,  from  17,756  metric  tons  of  ore  treated,  giving  an  average 

return  of  6.34%  copper,  and  in  1904  the  production  was  about  4,015,000  lbs. 

(^UIF  CREEK,  LTD.  AUSTRALIA. 

Offices:  6,  Drapers*  Gardens,  London,  E.  C,  Eng.     Mine  office:  Bar- 

ratwi,  N.  S.  W.,  Australia.    Hon.  Arthur  George  Brand,  M.  P.,  chairman; 

W.  L.  Bell,  mine  engineer;  Geo.  S.  Burton,  secretary;  Walter  Bell,  general 

°^iuiger.     Roistered  August  1,   1899.     Capitalization   increased,  1903,  to 

^60,000,  shares  £1  par.;  debentures,  £10,000  at  6%.     Lands,  250  acres,  in 

the  Gulf  Creek  district  of  the  Barraba  division,  N.  S.  W.,  350  miles  north 

of  Sydney  and  72  miles  from  a  railroad.     Ore  bodies  include  a  9'  vein  of 

*%  sulphide  ore,  also  a  10%  lense  of  sulphide  ore  25'  wide  and  350^  long. 

^^  is  very  heating,  being  rich  in  copper.    Country  rocks  are  indurated 

^lAy-slates,  of    carboniferous  age,  with  dikes  of    serpentine.     Has  steam 

power  and  300-ton  smelter,  employing  about   150  men.     Production  for 

1901  was  560  long  tons  refined  copper,  from  9,400  tons  of  ore  smelted. 

^^  TREE  GOLD  MINING  &  MILLING  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.    J.  F.  Antisdale, 

®^Peiintendent.     Ores   carry   gold,    silver,    lead   and   copper.     Has   steani 

P^Wer  and  employed  about  15  men  at  last  accounts. 

^^^KK'S  peak  COPPER  MINING  CO.  WASHINGTON. 

Office:  217  Columbia  St.,  Seattle,  Wash.     Mine  office:  Index,  Snohomish 

^^•,    Wash.     A.   M.   Watt,   superintendent.     Lands,   4   claims,   showing   3 

^^ins  carrying  chalcopjrrite  giving  average  assays  of  11%  copper  and  about 

^2.  silver  per  ton.     Has  about  500'  of  development,  by  tunnels  and  cross- 

^^SIGHT  GROUP.  ARIZONA. 

Sundry  claims  lying  near  the  Crescent  property,  in  Tombstone  Canyon, 
^^i^h  of  Bisbee,  Cochise  county,  Arizona. 
^'^ON  mine  development  CO.  CALIFORNIA. 

A  property  in  Calaveras  county,  California,  now  operated  as  a  gold 
-^^e,  which  also  has  a  large  body  of  low-grade  copper  ore. 
^"^^ANT  COPPER  MINES  CO.,  LTD. 

-^         Offices:  34,  Copthall  Ave.,  London,  E.  C,  Eng.    J.  K.  Lamont,  secretary. 
2;^I>italization  £30,000.     Location  of  mining  property,  if  any,  not  learned. 
^**llPIE  COPPER  MINES,  LTD.  AUSTRALIA. 

Offices:  826,  Salisbury  House,  London  Wall,  London,  E.  C,  Eng.  Mine 
^ce:  Gallangowan,  Fitzroy  Co.,  Queensland,  Australia.  Lieut -Gen.  Sir 
«  ^^kies  Bevan  Edwards,  chairman;  Matthew  T.  Wigham,  secretary.  Reg- 
^^iLiied  Blarch  27,  1900,  with  capitalization  £150,000,  shares  £1  par;  issued 
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£130,007.     Lands,  120  acres  leasehold  and  80  acres  under  option.     On  Lot 
25  a  15'  vein  giving  iissay  vnlues  of  £(>  per  ton  was  opened*     Idle. 
HABLEY  CONSOLIDATED  COPPER  CO,  ALASKA. 

Office:  310  Mei|$B  Hldg.;,  Bridgepc»rt,  Conn.  Absorbed  the  Wales  Cop- 
per Mining  Co.,  1?>04.  Lands,  7  claims  on  Mt.  Andrews,  Prince  of  Walca 
Island,  Alziitka,  developed  by  »hafU«  siiid  to  show  Ftulpliide  ores  giving  avemge 
assay  vaJuefl  of  12.5%  copper,  85  cent«  silver  and  $4.10  gold  peT  ton.  la 
supposed  to  have  a  small  smelter  in  the  viciniiy  of  Coppt*nnonnt. 
HAGGARTY-JORDAK  MINIKG  CO.  WYOlOHa 

OtTite:  Wnti  rtovvn,  N,  V.  Mine  office:  Battle,  Carbon  C^.,  Wyn.  Ot- 
ganized  1901,  yndor  law.s  of  Delaware,  with  capitaliiuUion  S150,rKX),  shares 
10c.  par.  C,  H.  Dunhnr,  president;  Delos  S.  Dnnl»ar,  secretJir}'  and  \t^x\^ 
urer;  C.  W.  Jordan,  superintendent.  Lands,  11  claini«,  area  220  acnns,  in 
the  Battle  Lake  district,  showing  4  fissure  veina^  of  which  2  are  being  de- 
veloped ^  these  averaging  4'  wide  and  giving  estimated  average  values  of 
35%  copper,  a  trace  of  silver,  and  $5  grtld  per  ton,  from  carI>onate  and  sul- 
phide ores.  Hjis  \esy  hmited  ynderground  development.  C<»mpany  suf- 
fered a  mj^terii>UH  lm^gla^>^  hy  wliich  all  it^^  bookw  and  papers  were  stolejt 
(Officers  re|>orted  to  have  re>*igned  in  a  Juxly.  C^onipany  apparently  gone  to 
the  bati  l>eyond  hope  of  redemption. 
HALIFAX  COPPER  CO.  VIRGllfU. 

Office  and  mine:     Virgilina,   Halifax  Co.,  Va.     Prriperty  is  the  WiU 
mine,  which  nifide  snudl  i^hiprnents  of  ore  in  llMIO.     Probably  idle. 
HALL  mNIHG  A  SMELTING  CO.,  LTD.  BRITISH  COLUltBa 

Offices:  1.  Leadenhall  St.,  London,  E.  C,  Eng,  Mine  office:  Nel^Jii, 
B.C.  Employs  125  men.  Registered  June  6,  1900,  aa  reorganization  of  H*il 
Mines,  Ltd.,  witii  capitalization  £325,iXXI,  shares  £1  par ;  issued,  £275,000.  Ik- 
l>entureij,  £50,000  ant  horized ;  issued,  £24,500  first  mortgage  0%  bond%  n?de«a»- 
able  at  105  on  tj  months*  notice,  at  option  of  company.  Lord  Ernest  W.  fl*w- 
ilton  chairman;  C.  Harv^ey,  conjsulting  engineer;  A.  E.  Ashley,  secrttsfj*; 
J.  J.  CrtmpheU,  business  manager;  M.  S.  Davies,  mine  superintendent ;  Ro^t- 
R.  Hedlcy,  smelter  superintendent.  Lands,  500  acres,  on  Toad  Mountain, 
including  the  Silver  King,  Hall  and  HighUuid  mines,  also  a  quarter  int«M 
in  the  Emma  mine,  neur  Sunmiit.  Mines  have  auriferous  and  cupriferous 
flilver-lead  ores,  the  iSilver  King,  rarrving  bornite  above  and  argentifrmus 
tetra  bed  rite  1 1  clow,  the  lower  levels  not  looking  so  well  as  the  uppt^rworkifif*- 

Tlie  smelter,  at  Nelson,  near  the  mine,  has  one  large  and  one  smuH 
furnace,  vvitli  hand  and  mechanirul  roiistera,  but  is  not  Ihoroughlv  njotlcfn* 
Product  is  an  auriferous  and  argentiferous  lead-copper  nuitte  of  33%  ta 
50%  in  combined  tenor.  Mine  and  smelter  have  both  steam  and  elpfti^f 
power.  For  year  ending  June  30,  1904,  production  was  6,155  t+ntf  of  pil 
lead,  130,800  lbs.  6ne  copper,  1,137,709  ot,  silver  and  9.331  02.  gold,  in  ^^ 
tion  to  which  the  Silver  King,  leased  to  tributors,  yielde<l  ores  cArni'^l 
318,124  ll)s.  copj>er  and  92,850  oz.  silver. 

HALLIWELL  COPPER  CO,  MICHIGAH. 

Office.  Cleveland,  Ohio.     Organised  1901,  under  laws  of  South  Dsiiota, 
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with  capitalization  13,000,000,  shares  $1  par,  non-assessable.  Louis  Pop- 
lowuky,  president;  A.  H.  Weed,  vice-president;  Chas.  W.  Voth,  secretary; 
C.  1\  Uhl,  treasurer;  H.  H.  Reeves,  superintendent.  Lands,  880  acres,  in 
Carp  Lake  Twp.,  Ontonagon  Co.,  Mich.,  carrying  sundry  copper-bearing 
atnygdaloids.  Has  two  shafts,  of  ISO'  and  190^,  and  tunnels  of  lOO'  and  200^. 
Haa  steani  power.  Is  17  miles  from  the  Chicago,  Milwaukee  &  St.  Paul 
lailway.  Company  contemplates  sinking  shafts  on  the  Noble  and  Black 
Amygdaloid  lodes,  but  did  not  resume  work  in  1904,  as  planned. 
CLEMEIITE  HAM.  MEXICO. 

Mine  office:  Promontorios,  Alamos,  Sonora,  Mex.'  Is  a  producer  of 
copper  ores,  which  are  smelted  to  matte  near  mine.     Production  in  1902 
vvi^  191.2  metric  tons  of  matte,  probably  averaging  about  55%  in  tenor. 
OAMILTOll  MINE.  MICHIGAN. 

.Now  owned  by  Copper  Crown  Mining  Co.  (of  Michigan). 
OAIOLTON  MINING,  MILLING  &  TRANSPORTATION  CO.  COLORADO. 

Mine  office :  Winfield,  Chaffee  Co.,  Colo.    John  G.  Paine,  superintendent. 
C>re8  carry  copper,  silver  and  gold.     Mine  is  opened  by  shaft  and  tunnels. 
RAMLEY  COPPER  MINE.  AUSTRALIA. 

Office:  care  of  John  S  Scott,  secretary,  Grenfell  St.,-  Adelaide,  South 
Austialia.  Mine  office:  Moonta,  Yorke  Peninsula,  South  Australia.  Prop- 
^ty  was  opened  1861,  under  name  of  Karkarilla  mine.  Property  shows 
^  parallel  veins,  averaging  3'  width,  and  carrying  mainly  bomite  and  chal- 
*^^l»yrite,  with  occasional  chalcocite,  giving  average  returns  of  about  3.8% 
fi^  copper.  Deepest  shaft  is  1,020'.  Production,  1904,  was  about  500,000 
*^.  refined  copper. 

Hammond  copper  co.  Montana. 

Letter  returned  unclaimed  from  former  office,  18  Broadway,  New  York, 
'"^yoian  M.  Loomis  was  president  and  treasurer,  and  Joseph  Howard,  sec- 
'^^ftry.  Last  heard  of  company  was  a  charge  of  fraud  preferred  against 
^^cers  by  a  Baltimore  shareholder,  in  1902. 

^AUpdEN  mines.  AUSTRALIA. 

Mine  office:  Cloncurry,  North  Queensland,  Australia.  Has  larg^  bodies 
^^  Bulphide  ore,  528  tons  of  ore  shipped  to  smelters  at  Wallaroo  in  1901, 
"^ving  averaged  36.5%  copper.  Cannot  be  worked  profitably  without  rail- 
'^^^•d  connections,  or  smelter  at  the  mines. 

^AHPTON  MINE.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.     W.  C.  Hughes,  manager. 
^^*^  carry  gold,  silver  and  copper.     Has  steani  power. 
^AHAWA  MINE.  JAPAN. 

Owned  and  operated  by  the  Mitsu  Bishi  Gosshi  Kwaisha. 
BARCOCK  mines  CO.  NEW  MEXICO. 

Letter  returned  unclaimed  from  former  office,  St.  Louis,  Mo. 
HANCOCK  MINING  CO.  MICHIGAN. 

Office  and  mine:  Hancock,  Houghton  Co.,  Mich.  August  Mette,  agent. 
Area,  160  acres,  much  of  which  is  now  built  over  by  the  city  of  Hancock. 
Idle  since  1885.  Lode  is  narrow,  but  fairly  rich.  Total  production,  2,854 
tons,  1,384  lbs.  refined  copper. 
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HAITE  COPPER  MIWDfG  CO.  MOHTAH 

Office:  care  of  H,  L,  Elton,  president,  Butte,  Silver  Bow  Co,,  Mont, 
HAirOVER  COPPER  CO.  WEW  MEXIO 

Office:  1502-11  Broadway,  New  York.  Organized  under  laws  of  Soiu 
Dakota,  with  capitalization  |1,CICK>,0CJ0,  shares  SlOO  par.  Charles  W.  WU\ 
president  and  trea.surer;  H.  K.  Wartnian,  iserrtlary.  Coinpany  expend 
about  $75,0<X>  on  deveiopnient  of  mining  claims  near  Hanover,  Donna  A: 
county,  New  Mexico,  but  work  was  done  und«r  inexperienced  maoaf 
ment,  and  eompfiny  allowed  title  to  lapse  through  non-payment  of  balau 
due  on  bond,  mean\vhQe  securing  sundry  other  claims,  presumably  in  sBi 
neighborhood  on  whicli  no  mining  Im.s  been  done  as  yet.  Compiany  pU 
resumption  of  mining  work  in  near  future. 
HAWOVER  HUrarG  &  MILLING  CO.  NEW  MEXIC 

Office:  Albuquerque.  N.  M,     Mine  ofBce;  Hanover^  Grant   Co.,  N,  ] 
J.  W.  Bible,  manager.     Lands  include  several  mines,  and  it  is  planned 
increase  ore  production  to  about  150  tons  daily. 
HAPPY  CREEK  MINE.  NEVAD 

Mine  office:  Lmelm-k,  Humboldt  Co.,  Nev,     Frank  Re>Tiolds,  mpt 
intendent.     It*  claimed  to  have  a  ledge  fitV  wide,  in  serpentine,  giving  n^sgj 
of  37.5%  eopi>er,  20  i>z,  silver  and  $3  gold  per  ton,  but  these  figures  i 
be  scaled  down  from  50%  to  90%. 
HAPPY  JACK  MINmO  CO. 

Mine  office:  Patagonia,  Santa  Crux  Co,,  Ariz,     W,  H.  Baniett 
jntend«nt.     Mine  m  opened  by  «haft  and  tunnel,  showing  ores  carrying | 
silver,  copper  and  lead  values. 
HAPPY  JQHH  MINE.  BRITISH  COLUMBa 

Mine  olhce   Albemi,   Vancouver  Island,    B.   C-     Property  adjoiu$  ih* 
Mointor  mine  on  the  west,  and  is  said  to  lm\e  a  promising  ore  body 
gold,  «iher  and  copper  values.     Did  175'  of  tunneling  in  1904. 
HARDSCRABBLE  MIIVES.  ITEW 

Oflice  and  mine:  MagdaUma,  Socorro  Co,,  N.  Jkl,  W.  A.  Brown,  1 
A.  C.  Thomas,  superintendent;  Ed  Brittonatone,  mine  superiateo 
Property  shows  9  veins,  occurring  as  fissures  in  granite  and  Ks  eonta 
tween  granite  and  limestone,  these  being  claimed  to  average  about  25' 
and  to  average  abotit  4%  copper,  30%  Icjid,  44%  zinc,  12  oz.  silver  and  $ 
per  ton,  from  cerussite^  splmleritc  and  chalropj^rite.  Mine?  have  a  200' 
shaft  and  several  tunnels,  longest  200'  and  3(J0',  estimated  to  show  20,000 
ton?  of  ore»  with  12,000  tons  blocked  out  for  Btoping.  Emploj*^  40  to  50  i»«L 
OTTO  HARNECKER.  CHOi 

Office  and  mine:  La  Ligua,  Aconcagua,  Chile.     Property  is  the  P*fti 
Blanc  a  mine,  opened  ISSS,  making  the  equivalent  of  about  150  tons  of  I* 
fined  copper  yearlj'.     Has  a  small  matting  furnace, 
HARRIiraTON  MINING  CO.  ARlZOJfA 

Mine  office:  Crown  King,  YavapJii  Co.,  Ariz.  Geo,  P,  Harrington,  pfu 
eral  manager.  Ojjeratci^  the  Tig(*r  mine,  producing  ores  of  gold,  silver  lO 
copper,     Ha«  «iteam  power  and  employed  about  20  mtn  at  last  aocQiUiU, 
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HARTFORD  CONSOLIDATED  COPPER  CO.  CALIFORNIA. 

Lands,  10  claims,  3  miles  north  of  Protem  Creek,  Shasta  Co.,  Cal.,  carry- 
ing an  8'  vein  showing  oxidized  ores  on  surface,  with  a  limited  quantiy  of 
disseminated  sulphides,  developed  by  400'  of  tunnels. 

HARTFORD  COPPER  &  GOLD  MINING  CO.  IDAHO  &  ALASKA. 

Office:  7  Exchange  pi.,  Boston,  Mass.     Mine  office:  Challis,  Custer  Co., 

Idaho.    Capitalization  $2,000,000.     Henry  J.  Wilkins,  president;  Chas.  M. 

'I'Hayer,  secretary;  John  I.  Minear,  mine  manager.     Idaho  property  is  150 

"Mies  from  a  railroad,  but  is  quite  extensively  developed,  having  about  one 

tt^e  of  tunnels  and  drifts,  longest  tunnel  being  QOO'.     Has  a  50-ton  mill, 

Working   on    low-grade    ore,  and    ships    some    high-grade    smelting    ore, 

i^uiniog  $400  to  $600  per  ton.     Also  owns  copper  and  gold  claims  on  Prince 

^f  Wales  Island,  Alaska.    Was  paying  quarterly  dividends  of  1%  at  last 

^^ccounts.    Company   apparently    is    paying   dividends   and    selling   stock 

^ultaneously,  which  always  is  a  danger  signal  to  prudent  investors. 

HARVARD  MINE.  ARIZONA. 

Mine  office:  Gilbert,  Yavapai  Co.,  Ariz.   W.  P.  Hamlin,  et  al.,  owners; 

^.  J.  Gilbert,  superintendent,  at  last  accounts.     Ores  carry  gold,  silver  and 

copper.    Has  gasoline  power. 

HATASA  MINE.  JAPAN. 

Mine  office:  Hatasarmura,  Gugo-gori,  Mino,  Japan.  An  old  property, 
opened  previous  to  A.  D.  1600,  and  once  highly  productive.  Has  4  principal 
Veins  only  S'  to  2^  in  width,  canying  argentiferous  copper  and  lead  ores, 
svociated  with  sphalerite,  iron  pyrites,  etc.  Production  in  1900  was  165,416 
OKHQine  of  silver  and  38,651  lbs.  refined  copper. 

HATHAWAY  MINE.  MEXICO. 

Mine  office:  Santo  Domingo,  Chihuahua,  Mex.  Lands,  18  miles  south 
<tf  Santo  Domingo,  show  2  small  but  persistent  veins  carrying  rich  sulphide 
oitt.  Has  an  old  smelter,  not  in  blast,  and  ships  concentrates  about  600 
nules,  to  Aguascalientes,  for  reduction. 

HATTIB  GOLD  AND  COPPER  MINING  CO.  IDAHO. 

Letter  returned  unclaimed  from  former  mine  office,  Doniphan,  Blaine 
Od.,  Idaho. 
BATTIE  BELL  COPPER,  GOLD  &  NICKEL  MINING  CO.  ONTARIO. 

Prriperty  sold  to  Consolidated  Copper  Co.  of  Parry  Sound. 
lAWKETE  MINE.  OREGON. 

Ifine  office:  Comer,  Grant  Co.,  Ore.  B3rron  Sherbindy,  owner  and 
Aaoager.  Ores  carry  copper,  gold  and  silver.  Has  a  small  smelter  and 
cniployed  15  to  25  men  at  last  accounts. 

IAWKETE  copper  mining  CO.  WYOMING. 

Office:  519  Ekjuitable  Bldg.,  Denver,  Colo.  Letter  returned  unclaimed 
fam  former  mine  office.  Encampment,  Carbon  Co.,  Wyo.  Joseph  A.  Micliel, 
inddent  and  treasurer;  Geo.  C.  Waterman,  secretary.  Organized  1900, 
Dder  laws  of  Wyoming,  with  capitalization  $500,000,  shares  $1  par.  Lands, 
•  claims,  area  40  acres,  haviTig  a  35'  shaft. 

EAWKSWORTH  copper  CO.  ARIZONA. 

Said  to  have  25  claims  in  vicinity  of  Agua  Caliente,  Maricopa  Co.,  Arizona. 
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HAYFORD  MINE.  ENGLAlfl 

Offices:    150,    Leadenhall  St.,  London,  E.   C,   Eng.     Letter    returni 
unclaimed  from  former  mine  office,  St.  Ives,  Cornwall,  England,  marki 
"unknown." 
HAYMAN  MIlfING  &  TUNNEL  CO.  COLORiU> 

Has  a  copper-lead  property  in  the  Lower  Tarryall  camp,  Park  count 
about  25  miles  northwest  of  Cripple  Creek,  Teller  county,  Colorado. 
HEADLIGHT  COPPER  MINING  CO.  WYOMIN* 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.  Chas.  A.  Finle 
president;  Philip  Lee,  secretary.  Lands,  180  acres.  Ore  is  low-grade.  Id) 
HEADLIGHT  GOLD  MINING  &  MILLING  CO.  COLORAD 

Mine  office:    Spencer,  Gunnison  Co.,  Colo.     L.  C.  Ehbeding,  superi 
tendent.     Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
HEALDSBURG  LODE.  CAUFORNI 

Office:  care  of  J.  G.  Caldwell,  manager,  Healdsburg,  Sonoma  Co.,  C 
Lands,  1  claim,  10  miles  north  of  H^ldsburg.     Property  opened,  circa  18;? 
by  tunnel. 
HEART  OF  ARIZONA  GOLD  &  COPPER  CO.  ARIZOJfi 

Office:  203  Chamber  of  Commerce,  Detroit,  Mich.     Mine  office:  Prescotl 
Yavapai  Co.,  Ariz.     Organized  1902,  under  laws  of  Arizona,  with  capstal 
ization  $1,000,000.     Presumably  idle. 
HEATH  MINING  CO.  IDAHa 

Mine  office:     Heath,  Wa.shington  Co.,  Idaho.     R.  T.  Wolliston,  super- 
intendent.    Ores  carry  gold,   silver  and   copper.     Has  steam,   water  and 
electric  power. 
HECLA  MINES.  WASHDIOTOH. 

Office:  care  of  F.  Danel,  217  Columbia  St.,  Seattle,  King  Co.,  Wash. 
Lands,  sundry  claims  in  vicinity  of  Seattle.     Idle  at  last  accounts. 
HECLA  MINING  CO.  WTO]fni& 

Office :  404  Kitt  redge  Bldg.,  Denver,  Colo.  Mine  office :  Hecla,  Ltnunie 
Co.,  Wyo.  Formed  October,  1904,  with  capitalization  $1,000,000,  rfiaiw 
$1  par,  as  a  reorganization  of  tlie  Hecla  Copper  &.  Gold  Mining,  Milling^ 
Smelting  Co.  Henry  Scliwartz,  president  and  general  manager;  Geo.  C. 
Norris,  vice-president;  Louis  Williams,  secretary;  Thomas  H.  0*ReiIlyi 
mine  superintendent.  Lands,  405  acres,  40  patented,  including  the  town- 
site  of  Hecla,  5  miles  from  a  railroad,  in  the  Silver  Crown  district,  shoviiiK 
16  fissure  veins  averaging  8'  width,  in  schist  and  granite,  of  which  3  aw 
being  dcvclope<l,  tliese  averaging  T  width  and  giving  average  assays  of  5% 
copper  and  3  oz.  silver  per  ton,  in  addition  to  which  they  cany  estimaUd 
average  values  of  $10  to  $12  per  ton  in  nickel,  platinum  and  uranium.  Om 
are  oxides,  carbonates  and  sulphides,  opened  by  a  40^  tunnel  and  14  shaftacl 
W  to  140'  depth.  Has  steam  power,  15-stamp  mill  and  SO-ton  conceft- 
trator  and  leaching  plant,  in  a  building  80x100^.  The  Ohly  process  has  bed 
installed,  with  a  view  to  saving  the  rare  metals  in  the  ore,  and  the  compuij 
plans  building  a  small  smelter  during  1905.  Management  of  the  romps&l 
b  regarded  as  experienced  and  honest ,  and  property  is  oonsideied  promiaini 
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HECLA  COnSOUDATED  MINING  CO.  MONTANA. 

Oflfice:  Indianapolis,  Ind.  Mine  office:  Dillon,  Beaverhead  Co.,  Mont. 
Henry  Knippenberg,  president  and  general  manager  Property  includes 
the  Atlantis,  Cleve  and  other  mines,  carrying  ores  of  gold,  silver,  lead  and 
W)pper  and  producing  about  100,000  lbs.  of  copper  yearly,  as  a  by-product 
^hen  operated.  Idle  at  last  accounts,  but  reorganization  of  company  and 
i^Bsumption  of  operations  planned. 

HECLA  COPPER  MINING  CO.  WYOMING. 

Letters  returned  unclaimed  from  former  office,  Manistee,  Mich.,  and 
former  mine  office,  Encampment,  Carbon  Co.,  Wyo.  Once  held  4  claims, 
^'^  about  30  acres,  adjoining  the  Kurtz-Chatterton,  in  the  Encampment 
<itttnct. 

HBCLA  COPPER  &  GOLD  MINING,    MILLING  WYOMING. 

&  SMELTING  CO. 

Reorganized,  October,  1904,  as  Hecla  Mining  Co. 
HBCLA  &  ARIZONA  DEVELOPMENT  CO.  ARIZONA. 

Title  changed,  1903,  to  Red  Jacket  &  Bisbee  Development  Co. 
^BCLA  &  ARIZONA  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Incorporated,  1902,  by  J.  M.  Carroll,  of  Weatherford,  Texas,  et  al. 
^KWERKSCHAFT  HEDWIGSGLUCK.  GERMANY. 

Office:  Diisseldorf,  Germany.  Mine  office:  Rheinbach,  Kreij  Bruhl- 
^nkd,  Rheinprovinz,  Germany.  Lands,  4,377,708  square  metres.  Has 
^^pper,  lead  and  zinc  ores,  developed  by  2  shafts. 

^KSLEN  MINING  CO.  NEW  MEXICO. 

Mine  office:  Graham,  Socorro  Co.,  N.  M.  Thos.  Graliam,  president 
^pcrty  is  the  Confidence  group,  ores  of  which  carry  gold,  silver  and  copper. 
Bas  a  30-6tamp  mill,  and  is  equipped  with  steam,  water  and  electric  power. 
Hm|do3r8  about  75  men. 

EELGA  GOLD  &  COPPER  CO.  BRITISH  COLUMBIA. 

Mine  office:    Clayoquot,  Vancouver  Isld.,  B.  C.     Property  is  the  Good 

fiope  group,  on  Trout  river.     Was  developing  by  tunnel,  with  force  of  8  men, 

^t  last  account's,  and  is  said  to  have  secured  a  fair  showing  of  ore. 

ftSLSmOBORG'S  KOPPARVERK.  SWEDEN. 

In  Malmohus  Lan,  Sweden.     Made  647,884  kilograms  of  cement  copper, 

Averaging  75.5%  fine,  and  1,166  kilograms  of  silver  precipitate,  averaging 

^J2%  fine,  in  1901. 

ftEI^VETIA  COPPER  CO.  ARIZONA. 

Office:  27  State  St.,  Boston,  Mass.  Mine  office:  Helvetia,  Pima  Co., 
Ari2.  Incorporated  Blarch  3,  1899,  under  laws  of  New  Jersey,  with  capital- 
isation $5,000,000,  shares  $25  par;  issued,  $3,750,000.  Annual  meeting, 
third  Wednesday  in  February.  Wm.  A.  Paine,  president;  Frederic  Stan- 
wood,  vice-president;  Fred  B.  Close,  general  manager;  Old  Colony  Trust 
Co.,  of  "Boston,  transfer  agent.  Lands,  55  patented  claims,  area  1,100  acres, 
also  900  acres  miscellaneous  lands,  in  the  Santa  Rita  Mountains,  35  miles 
southeast  of  Tucson.  Formation  greatly  resembles  that  at  Bisbee,  the 
caxboniferous  limeetone  strata  being  of  the  same  geological  horizon,  with 
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similar  porphyritie  instrusioiis,  but  showing  much  stronger  outcrof^s  and  gos- 
sans. The  mine  mftde  an  exceptionally  fine  showing  from  a  depth  of  35'» 
but  ores  turned  to  sulphides  on  the  third  level,  the  base  orea  averaging  und#f 
5%  copper,.  Main  shaft  is  tlie  IsIr  Royale*  600'  deep,  wliich  should  he  sunk 
to  a  depth  of  at  least  \,i)W.  Mine  has  1,94U'  of  almftsi,  15,aS5'  of  tunocla 
and  drift<§  and  5,20f)'  of  open-cuta.  Machinery  includes  gasoline  hoists  and 
one  ateara  and  one  gas<jline  air  compressor.  Nearest  railroad  statioa  b 
about  16  miles  distant,  at  Vail,  on  the  Southern  Pacific.  A  2fi-mile  priviile 
railroad  line  connects  the  mine  and  smelt.er  Firsst  smelter  was  bnmiid  in 
1900  and  rebuilt  in  194)!,  present  plant  liaving  a  daily  capacity  of  150  tons 
Mine  made  about  1/KK),000  lbs  of  refined  copper  in  HH}1,  largest  pmduHkin 
bemg  at  the  rate  of  about  2CK),tXK)  lbs.  monthly,  Wast  smeh^  26,892  tons 
of  ore,  giving  average  returns  of  1 14  47  per  ton.  The  advisability  of  insUil* 
ing  a  leaching  plant  has  been  given  consideration.  Property  is  now  in  '^^^ 
hands  of  the  Michigan  Sl  Arizona  Development  Cb.,  on  terms  explained  vo 
description  of  that  company, 
HENRIETTA  MIWE.  ARIZOl**^ 

Owned  and  operated  by  Braganza  Gold  Mining  Co, 
HENSON  CREEK  LEAD  MINES  CO.  C0L0RAJ>^' 

Otfice:  15  Court  St.,  Bo^ston,  Maiw.     Mine  office:    Lake  City,  Hin-sd  ^^* 
Co.,  Colo      C.  E.  Whiting,  president;  P.  T.  Newitt,  miperintendent.     I^ '^ 
perty  includes  the   Bonanisa,   Magnolia  and  other  mines,  carrying  ores 
gold,  silver,  lead  and  copper,     Ha^  water  and  electric  power  and  a  50-C^^^^  j 
concentrator,  employing  al>out  40  men,  J 

MINAS  HERCITLES  y  OTRAS.  CHIL--^ 

Mine    othrei   Taltal,    Antofagasta,    Clulc,     Henri    Hintze,    owner 
manager      Mines  include  the  Hercules,  8ile«ia  and  Inej^perada,  wliich 
prcjdticers  of  gold  and  t'opper  ore.     Have  steam  power  and  4  Chilean 
employing  about  100  men,  J 

HERCtTLES  CONSOLIDATED  MHHNG  CO,  COLORADC:^ 

Mine  office:  Silverton,  San  Juan  Co.,  Colo.  Thos.  H,  Kane,  Huperic^^^^ 
tendcnt.  Minen  cuprifcrotiH  gold  and  silver  ore?*,  and  hiiw  a  40-stamp  rnilb  ^ 
HERCULES  GOLD  A  COPPER  CO,  NORTH  CAROLINil^^ 

Office:  81    Fulton    St.,  New    York,     Mine    office:   Cid,  Dav-idson  Co- — ^ 
N,   C.     Employs  about   100  men.     Organized   May,    1901,   under  laws  ck-^ 
South    Dakota,    with   capitalization   $1,000/X)0,   shares   II    par.     Wm,   A,-^ 
Anderson,  president;  H.  L.  Prentice,  vice-president;  R.  E.  Nueae,  secretary      * 
Saml.  G.  W.   Brown,  treasurer  and  general  manager;  Walter  Cot*kTeham--«^ 
superintendent;  John  Jackson,   mine  Huperintendcnt.     Lands,  about   1,00C^^ 
acres  owuied  in  fee  and  1,S0(^  acres  lield  under  contract,  in  Davidson  county^ 
including  the  Emmon.H  mine,  opened  before  the  American  Ci\il  War.     Land^ 
show  3  fifwure  veins,  rnnging  LS"  to   15'  in  widili,  giving  average  fksaAy9>  of 
7%  copper,  2  oz.  Uy  17  oz.  ^silver  and   %\,M)  to  $1.5  gold  per  ton,  frf»m  me- 
laconite,  liornite  and  chalcopyrite,  mjiinly  the  latter.     Is  opened  by  shaft* 
of  90',  Htr,  310'  and  510'  and  by  4  tunnels,  two  of  100'  each,  one  of  1,500' 
and  one  of  2,500^,  estimated  to  jshow  about  65,000  tons  of  ore  blocked  out 
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for  stoping.  Has  a  600-h.  p.  steam  and  electric  plant,  including  4  hoists 
Sood  for  depth  of  XfiGff  each,  a  2(>-drill  Clayton  duplex  air  compressor, 
16  power  drills,  etc.  Buildings  include  a  30x4(y  smithy,  60x80'  shafthouse, 
16x24'  compressor  house  and  12  dwellings,  with  40x64'  shafthouse  building 
&t  the  North  shaft.  Has  a  10-stamp  mill  with  100  tons  daily  capacity  and 
>8  erecting  a  30x60'  concentrator,  to  be  completed  April,  1904.  Has  a  smelter 
'^^th  150-ton  Allis-Chalmers  water-jacket  furnace,  1,000'  from  the  main 
shaft,  fully  equipped  and  to  be  blown  in  when  the  concentrator  goes  into 
commission  Nearest  railway,  14  miles.  Has  on  the  dumps  several  thou- 
sand tons  of  high-grade  ore  extracted  in  development.  Company  is  well 
'i^uuiaged  and  has  been  developed  along  intelligent  lines.  Property  is  re- 
garded as  one  of  the  most  advanced  and  promising  in  the  Appalachian  field. 
HERCULES  MINING  CO.  WYOMING. 

Office:  523  Bee  Bldg.,  Omaha,  Neb.  Capitalization  $1,000,000,  shares 
^1  par.  C.  M.  Jacques,  president  and  general  manager;  J.  E.  Thatcher, 
secretary  and  treasurer.  Lands,  4  claims,  area  about  80  acres,  showing 
fissure  veins  of  9*  average  width,  giving  assay  values  of  5%  to  49%  copper 
^>t)m  carbonate  and  sulphide  ores.  Blain  shaft,  280',  also  a  90'  tunnel.  Has 
s^eam  and  gasoline  power.     Idle. 

HERKULES  FRISCHGLUCK-STOLLN  UND  KIESELS  GERMANY." 

HOFFNUNG  ERBSTOLLN. 

Office :  care  of  E.  R.  Poller,  Johanngeorgestadt,  Saxony,  Germany.  Ores 
^  sphalerite  and  chalcopyrite. 

HERXINA  MINING  CO.,  LTD.  ONTARIO. 

Office:  Calumet,  Mich.  Mine  office:  Massey  station,  Algoma,  Ont. 
Employs  28  men.  Organized  1903,  under  laws  of  Ontario,  with  capitaliza- 
tion 12,500,000,  shares  $5  par;  issued,  $400,000.  Joseph  Hermann,  presi- 
dent; Wm.  H.  Greene,  vice-president;  H.  Appleton,  secretary;  Wm.  B. 
Andenon,  treasurer;  preceding  officers:  Paul  P  Roehm,  Edward  L.  Ulseth, 
H.  E.  Lean  and  Peter  Primeau,  directors;  Edward  L.  Hermann,  superin- 
tendent. 

Lands,  1,240  acres,  held  on  bond  and  lease,  in  Salter  township,  showing 
3  contact  veins  between  diorite  and  quartzite,  these  standing  nearly  ver- 
tically with  dip  of  about  85®,  and  having  average  widths  of  5',  7'  and  24', 
*nd  traceable  upwards  of  2  miles.  Ores  are  exclusively  sulphide,  mainly 
chalcopyrite,  said  by  company  to  average  10%  copper,  4  oz.  silver  and 
12.60  gold  per  ton.  Development  is  by  a  220'  tunnel  and  250'  shaft,  with 
2  other  shafts  of  24'  and  30'. 

Equipment  includes  a  75-h.  p.  steam  plant,  with  45-h.  p.  hoist  good  for 

^  depth,  5-drill  IngersoU-Sergeant  air  compressor,  3  rock  drills,  31x40' 

^hine  shop,  smithy  and  carpenter  shops  20x30'  each,  office,  boarding- 

.  ^oufle,  bam  and  9  dwellings.     A  large  water-power,  estimated  by  company 

N  capable  of  developing  15,000-h.  p.,  is  available  for  future  harnessing. 

Oompany  plans  sinking  No.  1  shaft  to  depth  of  TOO'  and  equipping  No.  3 

A^  deep  sinking.     Blanagement  hopes  to  put  mine  in  shape  to  produce  150 

tons  daily  before  end  of  1905,  and  in  all  likelihood  the  ore,  when  production 
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is  sta^t^?dp  will  be  ameltetl  at  tlie  Victorift  works  of  the  Mond  Nickel  O^^ 
only  4(J  mihs  distant.     Mariagemoiit  is  lioiies^t  and  property  is  regarded    ^ 
*if   considerable    promises 
HERMIT  GOLD  &  COPPER  MINING  h  SMELTIKG  CO.  ARIZO^^ 

Orgi4iii/.cM|    HHM,    under    laws   of    Utal^    witii    capitalization    $1(XJ,(>^-^^^' 
i^ares  10  ceuM  jmr     J.  W.  ]a^p,  president;  Edwin  W,  hee,  tn?a^urer;  F 
Barber,  .secretary.    Laiwls  are  (lit*  Herniit  group  in  Coconino  county,  Arizor  ^^** 
HERMIT  LAKE  COPPER  CO.  COLORAir^^** 

(Mfire:  :U  Milk  St.,  jioston,  Mass.     Mine  office:  Silver  Cliff,  Custer  C«^^ 
C*>lo,     tJrganized  1S1H>,  under  laws  of  Maine,  with  capitjilizatiou  S2,IMX1,(X^^^' 
sliarea   $20  par.     John  H,  Norton,  president ;  Oliver  J.  Kimliail,  sei^rtitaj 
W.  8.  Klinendorf,  superintendent.     Ores  carry  gold  aiid  copper.     Has  w&l 
power  and  2<>-stamp  mill,  eniployinjc  al»oui  25  uien  at  last  accounts. 
MINA  LAS  HERRERIAS.  SPAl^*'^ 

Opc^rated  Ity  \^t'dv  Mrtjd  il*  Cheniiral  Co.,  Ltd, 
HESPERUS  GOLD  &  COPPER  MmES  CO.  BRITISH  COLUMB 

Office:  t'liicu^o,  111.  Mine  oflice:  Grand  ForkB,  D,  C.  Chas.  J,  Magcc^  ^-^^t 
preaidenl  ;  S.  l\  Brafniaii,  M^reiar};  T.  H.  Hae,  nianaging  director.  01^^"^ 
gani/.ed  VM):i,  with  capilaii/ation  SI.OOOJWKK  Kharc«  SI  par.  Property  iSk  * 
-the  Belts,  Htvspcrus,  LauciLster  ancl  C -hit. ago  clainKH,  on  Hardy  Mountaii^:^^^  ^ 
about  4  niile^s  fnmi  tinind  Forks,  developed  by  several  hundred  feet  of  C] 
cut,^  and  f^haft.s  shcnvinfr  promising  IvrKlies  of  self-fluxing  sulphide  ore.  No.  3^ 
tunnel  is  planncxl  to  be  driven  (MK)',  Work  was  continued  steaddy  durinf;  1904 
HETTA  MOUNTAIN  GROUP.  ALASKA. 

Lands,  S  clahiis,  near  Copper  Harbor,  Prince  of  Wales  Island,  Ala-ska,  iir 
north  latitude  51)*^.     Is  asserted  that  property  has  a  vein  2'  to  2tl'  wide  ani 
:i/JOO'  long,  averaging  1^%  et^ppcr;  3  oz,  silver  aud  $2  gold  per  ton, 
HETTIE  GREEN  GROUP.  BRITISH  COLUMBIA, 

OfFiee  and  nunc:  vare  of  James  Thompson,  owner,  Alberni,  B,  C.     Lands,  «  ^"^ 
on  Tranquil  Creek,  Bejir  River  district,  Chiyoquot  division,    have  had  cou- 
fiideratilc  development  work  and  give  a  fidr  showing  of  chalcopyTite,  with 
occasional  horiiite. 
HIBBE  GOLD  &  COPPER  MINIITG  CO.  CALIFORNIA, 

Office:  Shcn<hkji,  Cal.  t  Organized  11J03»  with  capitalization  |73,(K30,  to 
operate  in  Hibbe  county,  Califonua.  K.  H.  Kaichner,  president ;  Geo.  Grut- 
man,  se<^retary  ami  treasurer.  Cannot  l)e  learned  that  any  work  h  in  progress, 
HIBIRA  MINE.  JAPAN. 

Mine  idTice:  Kitakata-mura,  Higashi-Usuki-gori,  Hyuga,  Japan.  An 
ancient  mine  carrj^ing  chalcopyrite  asisocaited  with  iron  p>Tite,s,  avera^ng 
5%  to  6%  copper,  in  lenses  lying  in  clay-slate  and  sandstone.  Is  a  pro- 
ducer of  importance,  output  for  1900  ha\'iiig  been  l,7tK),498  lbs,  refined 
copper. 
J,  F.  HICKS  A  CO.  TENNESSEE. 

Miiic  offue:  BriHtol,  SuUivan  Co.^  Tenn.  Have  copper  claims^  slightly 
developed,     Idle. 
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HIDALGO  MDHHG  CO.  MEXICO. 

Letters  returned  unclaimed  from  former  office,  Douglas,  Arizona,  and 
former  mine  office,  Nacosari,  Sonora,  Mexico. 
HIDDEN  TREASURE  GROUP.  CALIFORITIA. 

Office  and  mine:  care  of  Alger  Bros.,  owners,  Callahan,  Siskiyou  Co., 
Cai.  Has  a  100'  tunnel  on  an  8'  vein  of  disseminated  ore  with  quartz  gangue. 
HIDDEN  TREASURE  MINING  &  MILLING  CO.  WASHINGTON. 

Office:  27  Pacific  Blk.,  Seattle,  Wash.  Mine  office:  Methow,  Okanogan 
Co.,  Wash.  Joseph  West,  treasurer  and  general  manager.  Organized  1896. 
Has  a  fissure  vein  of  TfXjoA'  width,  with  ore  chutes  of  8'  to  10*  width,  travers- 
ing gneiss  and  carrying  auriferous  and  argentiferous  galena,  sphalerite  and 
chalcopyrite,  with  quartz  and  calcite  gangue.  Smelter  shipment  of  90 
tons  gave  returns  of  $67  per  ton. 
HIDDEN  TREASURE  MINING  &  TUNNELSITE  CO.  WYOMING. 

Office:  Lincoln,  Neb.     Mine  office:  Battle,  Carbon  Co.,  Wyo.     H.  M. 
Hice,  manager.     Has  auriferous  and  argentiferous  copper  ores,  opened  by 
along  tunnel.     Has  water  power  and  employs  10  to  15  men. 
HI6ASHIYAMA  MINE.  JAPAN. 

Mine  office:  Higashiyama^mura,  Oe-gori,  Awa,  Japan.     Ore  is  chalco- 
Pyrite,  associated  with  iron  pyrites,  occurring  in  lenses  lying  in  quartz  schist, 
»nd  averaging  2%  to  2.5%  copper.     Production  in  1898  was  104,424  lbs. 
'•fined  copper 
HIGGDIS  DEVELOPMENT  CO.  ARIZONA. 

Office:  402  Equitable  Bldg.,  Chicago,  111.     Mine  office:  Bisbee,  Cochise 
^.,  Ariz.     Organized  May  14,  1903,  under  laws  of  Arizona,  with  capital- 
nation  $500,000,  shares  $10  par.     Nathan  F.  Leopold,  president ;  J.  H.  Rice, 
^president ;  A.  F.  Leopold,  secretary ;  Jas.  R.  Dee,  treasurer;  Scott  Turner, 
Buperintendent.     Property  is  the  Higgins  group  of  11  claims,  lying  imme- 
diately northwest  of  the  original  openings  of  the  Copper  Queen  mine,  in 
Tombstone  Canyon,  Bisbee.     Property  is  held  under  bond  and  lease  of 
^5,000,  on  which  the  first  pa)rment  of  $100,000  was  made  in  May,  1903. 
Payment  falling  due  November,  1904,  has  been  extended  to  May,  1905. 
Stock  was  issued  $5  paid,  and  two  assessments  of  $1  each  have  been  levied 
*nce.    Development  is  by  shaft  and  two  tunnels.     Shaft,   which  is  full 
vorking  size,  has  3  compartments  and  is  320^  deep  and  very  wet.     The 
Wr  tunnel,  12^  above  the  collar  of  the  shaft,  is  1,000^  long  and  shows  con- 
>idemble  hematite,  with  copper  stains.    Tlie  upper  tunnel,  237'  above  the 
collar  of  the  shaft,  is  SOO'  long,  showing  at  a  distance  of  150^  a  convergence 
^several  small  fissure  veins,  with  a  narrow  cave  showing  good  copper  values, 
^h  tunnels  are  connected  by  a  winze,  and  several  small  ore  bodies  have 
^n  cut  at  various  points.  .  Blachinery  includes  a  lOxH''  duplex  hoist,  good 
^^  2,000'  depth,  and  a  6-drill  air  compressor. 
^tm  HILL  MINE.  VIRGINIA. 

Owned  and  operated  by  Virginia  Copper  Co.,  Ltd. 
^GHLAHD  EOT  CONSOLIDATED  MINING  CO.  UTAH. 

Iline  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.     J.  W.  Houston, 
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dMcnee    fL    UcConiick,   secretaiy   and   trettsuier.    Lands,  54 
•nrroiiiMled  hj  the  Uuh  Goosolidated,  Yampa,  Boetoti  Consolidated 
and  oilier  ttunea.     Derelopnieiii  la  by  a  2,60(f  tumid,  with  about  4,O0ff  of 
uoderfmurid  opening^/    Property  regarded  as  decidedly  >'aluable. 
HIOHLAIID  BOY  GOLD  &  COPPER  MHIIHG  CO.  THkR. 

Sl4x'k  owned  by  Utah  Consolidated  Mines  Co. 
HIGH  LOHESOMEGOLD  MmiKG  A  MILLIKG  CO.  COLORADO, 

iMirie  office;  C^>iiit«r,  Grant  Co.,  C<j1c>.  Organized  1902,  with  capital- 
ization f5(KI,fKH»,  Dr.  W.  E,  Hatuinel,  secretary  and  treasurer;  E.  S.  Reaidon, 
vire-pre«ident  iii»d  wuperintendetit.  Claimed  to  have  ore  body»  exposed  by 
open-cut,  38'  wide,  assaying  18%  lo  21%  copper  and  one-lialf  o«.  gold  per 
tfin, 
HIGH  ORE  GOLD  &  COPPER  MIKING  CO.  MOKTAKA. 

I^'ltrr   ri'turni*4   uncbirncd   fn>ni   ((inner  mine  office,    lia^,   JeffenM>a 
Cii.,    iMtHii. 
HIGH  TOP  COPPER  MINING  CO.  VIRGnnA* 

iHYu'v:  irij'>-irit)  Nassjiu  St.»  New  York.  Mine  office:  Elkton,  V^a, 
Kinplfjyrt  itboiil  125  men.  Orpanizcd  liMJ2,  under  Ijiws  of  New  Jersey,  with 
rni»iliiliza(ioii  $r>,lKK),tXX*,  simres  1*1  p;ir,  Morm  D.  Brown,  pre«idetit; 
Pitnilicii  \V,  Urttwii,  KcnTctary  antl  IrFa.Hurer;  8.  D.  Brown,  general  manager; 
Kolil«  n.  Crtinftml,  mine  sujx^rinlondcnt.  I>ands,  about  1,0«X>  acrea*,  owned 
in  fee,  ill  (ifi'iMic  c'rjtn>ty»  Virginia,  7  miles  from  Norfolk  ^  Western  railroad. 
Una  l\  wide  liK^uri'  xeiiw,  traceable  one  mile,  sliowing  native  copper  and 
ciirbuurtte  and  nulphide  ore^^,  latter  being  estimated  to  contain  average 
valui^B  of  i\%  tntppi^r,  ll>  o*.  silver  and  S15  gold  per  ton.  Is  worked  open-cast, 
wilh  Mcntn  iniwrr  and  a  good  miuing  eqvupnient.  In  Novejnber,  1904,  the 
cotni>any  rept^rttnl  that  the  \Q\n  at  the  principal  working  point  was  mone 
than  4UK)'  in  widths  o^-^cned  by  a  HO'  shaft  and  54)'  drift. 
MINA  LA  HIGUERA.  CHILE. 

In  viciuit  V  of  Coquitubo,  diile^     Was  a  onaU  producer  at  last  aceount^« 
HILETA  OOLb  lb  SILVER  MINING  CO,  MEXICO. 

Mint  offiirtl  \'elardet^a,  iHinuigo,  Mcx.  Carter  Barker,  majmger. 
LuncU,  «KI  pMtnuMieiaa,  mn^  89  acreflv  ^ko  63  aci«8  miecellaneotis  Iand»^ 
aAjckiiilim  iW  VflardftfUk  miihcs^  CVutitnr  rocks  ar^  limostooe  and  por- 
filQrry,  ilii%wii^  S  vtkm^  oiie  of  wliirh.  opeiM-d  by  a  1,600^  tunnel,  with  about 
l.mi'  t^  ui»d«4|cioiiiMl  opMUi^^  m  abwtl  12*  widlli  and  U5W  in  leogth. 
ic^ihrr>'in|£  %^vt«  a\>e<ifiiig  i%  c^ffn'^k  ^  l>*d«  ^%  lui^i  ^  o^  silver  and  $30 
foUp»rloik.  Rat  mmm  mui  gtmlltm  Iwfete  mod  air  conqireBwr, 
».  C  BILU  4  CCk  SPAIN. 

■Biiaiki  owKH  WHIM  co.  nevaba, 

i¥l6^^:  ^Vl  KserluM^t  »!%«  tiMitw,  Colo,    mm  mSe^:  Fk>cbe,  Lm- 

'^^    V->      i^pmta^  ma.  mdtr  kics  «f  N^iBila.  villi  €^iu&a>tk>ii 

IXV  San«tlviMr.    WiNk  CMiir.  iMi^M:  M.  E.  Bofi^taMw  81^ 

Mat^    ^    ^    \>M#t.  <t^wh<mNt,     jjiadlir^  mm^  hmms  thk^  m  tlie  Bfeislol 
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lead  ores,  which  at  depth  changed  to  silver-copper  ores.     Property  regarded 

as  valuable,  bitt  company  is  in  Bad  shape  financially.     Idle. 

HIMALATA  MINING  CORPORATION,  LTD.  INDIA. 

Offices:  Lenox  House,  Howard  St.,  London,  W.  C,  Eng.    Sir  W.  H. 
D'Oyley,    chairman.        Registered     March     7,    1902,    with    capitalization 
£30,000,  to  acquire  the  Rai  copper  mine,  Kumaon  Division,  Northwest 
India.     Cannot  be  learned  that  any  mining  work  is  in  progress. 
HIMMELFAHRT  FUNDGRUBE.  GERMANY. 

Office:  care   of   Kgl.    S^hs.   Staatsfiskus,    Dresden,   Germany.     Mine 
office:  Freiberg,  Saxony,  Germany.     Is  owned  and  operated  by  the  Saxon 
Crown.     K.  Stephan,  manager.     Ores  carry  silver,  lead  and  copper,  pro- 
duction of  latter  being  very  small.     Employs  1,100  men. 
HIRAKANE  MINES.  JAPAN. 

Mine  office:  Nibukawa,   Rikuchu,   Japan.    T.   Tokoyama,  owner;  S. 
Tsubouchi,   superintendent.     Ores  carry  silver  and   copper.    Mines   have 
steam  and  electric  power,  and  smelter.     Employ  about  500  men. 
HISAMUNE  MINE.  JAPAN. 

Mine  office:  Kawada,  Oe-gori,  Awa,  Japan.     A  comparatively  new  pn>- 
crty.     Ore  is  chalcopyrite,  slightly  argentiferous,  and  averaging  4%  copper, 
occurring  embedded  in  clay-amphibolite,  beds  ranging  2^  to  5'  in  thickness. 
Output  in  1899  was  112,196  lbs.  refined  copper. 
HISANICHI  MINE.  JAPAN. 

Mine  office:  Nakagawar-mura,  Senhoku-gori,  Ugo,  Japan.    Ore  is  chal- 
copyrite, associated  with  sphalerite  and  iron  pyrites,  all  slightly  argentiferous, 
in  a  vein  in  augite-andesite.     Production  for  1900  was  134,074  monune  of 
silver  and  566,268  lbs.  refined  copper. 
HODGES  HILL  MINE.  NORTH  CARALINA. 

An  old  and  idle  property  in  Guilford  county,  North  Carohna.     Ore  is 
chalcopyrite,  with  quartz  gangue,  in  vein  of  6'  to  12'  width. 
HOFMAN  CLAIMS.  CALIFORNIA. 

Four  claims,  area  80  acres,  near  Ukiah,  Lake  Co.,  Cal.,  giving  assays 
of  6%  copper,  $5  gold  and  2  oz.  silver  per  ton,  from  carbonate  and  sulphide 
ores.     Presiimably  idle. 
HOFRET  EL  NAHAS  MINES.  SUDAN. 

In   Southwest   Kordofan,   Anglo-Egyptian   Sudan.     Are   worked   in  a 
small  way  to  meet  purely  local  demands,  ore  being  smelted  in  a  primitive 
manner  at  the  mines. 
HOGASHO  MINE.  '  JAPAN. 

Mine  office:    Hatayama-mura,  Aki-gori,  Tosa,  Japan.     Ore  is  chalco- 
pyrite, mixed  with  iron  pyrites,  averaging  about  7%  copper,  occurring  in 
lenses  in  country  rocks  of  shale  and  sandstone,  with  intercalated  red  and 
green  schalkstein.     Production  in  1900  was  138,032  lbs.  refined  copper. 
GEWERKSCHAFT  HOHENSTAUFEN.  GERMANY. 

Office:  Essen,  Rheinprovinz,  Germany.  W.  Brandenburg,  president. 
Mine  produces  ores  carrying  zinc,  lead  and  copper.  Annual  production  is 
about  3,000  tons  of  ore,  zinc  values  predominating. 
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Mum  office:  KaincMiiBni,  Nti-^n,   lyo,  JapML    Ore  U  diaJco^iiie 
tmxtd  triOi  iron  ppilo,  cwririiis  3^%  to  4%  rofiper,  la  iuutov  v-ouftftfir 
ii^  I'  width,  QcruiriAg  in  cbotiteHunpinbolite.    Fktidtictkxi  for  tWO  «»s 
J!S2,S73  Dm.  rdluiid  copppr, 
HOLDEV  EXTERSIOH  COLD  Ik  COPPER  MUIIIIG  CO.  WASHDIGIOIl 

ItUnt  ofir«;  ChelaQ,  Chel&n  Co  ,  Wash.     W.  4.  Bownv  aeci^PUfy  i»i 
general    nuun^ser.     Capitalizaiiuu.    $]«oOO,OUO.    UtfMH    ^   dttams,  on  tht 
Holdeti  lode,  tiejtT  Chflan. 
HOtDEH  GOLD  A  COPPER  CO.  WASmBGTOB. 

Mitieoffioe:Cbdbii,  Chelan  Co.,  Wfu^h      J.  H.  Holdein  pmadctU.     Lauds, 
3  clainia,  area  00  arrt*,  opeued  by  3  lunncb^  longest  500',  stiowiug  a  veitt 
of  40'  t^*  54'  width,  carrying  low-grade  aurifeitHis  tapper  ores. 
MOLLAHD  MWE.  ARIZORA, 

Mine  offirc:  Wai^hiiigton,  Hanta  Cruji  Cd.,  Aetx,     G.  W,  Cmwe.  supcf^J 
ttiU*fulcht,     OrcH  cany  copficr,  gold,  ^Uver^  1l^ad  and  i^itic.         Mine  is  openell 
by  «haft  and  luiineL     Hii»  «tcam  power  and  small  concent mtor. 
HOLLOWAY  MIME,  VIRGmiA- 

Olfiri':  (Hr<- 14  Alfred  S,  Wright,  owner,  48  South  Tlurd  St.,  Pliiladelphia, 
Vn.     Mini?   oJIicc:    Virgilina,    Hxitifax   du,    Virginia.     Property    is    the 
Hrjilcvvuy  or  KtiHlis  mine,  ti  mik»tt  Jicirth  of  Virgiliua,  operated  previous 
Amcrtfan  Civil  Witr.     Was  bought  of  W.  E.  C.  Eustin,  Boston,  by  prescn 
owner,   in    UH)\,     Orc8  are  sulphide,   nmiidy  chalcopyrite,   carrying  sm 
gold  and  silver  value**.     Shipixni  conwiderahle  ore  to  smeltera  at  NorfoU 
V«,,   vijTix.  KKK)-11MI3.     Present  owner  will  continue  development  and  gi\t 
t\iv  projMTty  a  thorough  tt'st  during  l'.H)rT. 
HOLMES  MINING  &  MILLIHG  CO.  WISCOHSIK. 

Olhn-   [iiul   mint*:   Mcileii,    Ashhimi  Co.,   Wis.     OrganisEed    VJir2,   under 
lau«   of   \Vi!!*roiwin,   with  capitali nation   $15r*,0<Kl,   shares  25c,   par.     C. 
Pouudstonc,  prmdont;  Jiihii  Hohnes,  vice-president;  A.  \S\  Peterson, 
tiiry   and   geiienil   manager;   Philip   McDonald,  jiupt^rintrndent.     l^inds, 
ncrt'«,  in  ihi*  IVnnkce  district,  showing  three  veins  carr\ing  native  copper^ 
nlwi  wulphiilc  ct^piH'T  ore  assaying  30  02.  wlver  and  $3.70  gold  per  ton,  with 
a  hi  lie  pall.'ulinni,  de\'doped  by  a  MO'  sliaft.     Company  docs  not  pay  iU 
dchlMj  ittni  piiihafily  is  moribund* 
HOME  COPPER  CO.  ARIZONA. 

UIIh'c:  and  mine  Morenci,  Gndiam  Co,,  Arii.  Organised  April,  llKJl. 
Ur.  A,  M.  Inthilh  pnwh  nt ;  H.  H.  Waugh,  sccrelaiy  and  treasurer;  X,  li^J 
Jttiikiut«,  wtuxrintendent.  UukIs,  35  elainm,  area  circa  700  rn^res,  in  2  groups,™ 
«bi»  a  milbitc  ^)n  F^igU*  river.  The  IVacoik  group  of  23  copper  elaitn^i,  about 
I  utile  jnHHhx%cf<l  of  Morenti,  is  opened  by  a  lOiY  tmmei  with  a  SOO'  liack, 
n  IMr  tunnel  and  tin  H5'  shaft,  li  is  planned  to  auik  a  new  sliaft  on  the 
WtU  IX»  claim,  i  »rt»**  are  cariHtnates  aiid  oxides,  with  «i>me  clialcocite,  also 
a  wittfi  U^i^^  of  low-grade  ore  that  ia  to»i  k^n  for  present  wx>rkiiig.  The 
Hiwwini  Slmdow  gn>up  of  12  cUiiius  attiies  CkJd  Guicli,  abou  1  mile  iiortb 
%a  Uw  IV^^H  k  group.  *l>ow?i  a  whIt  qyajt<  vein  with  gokl  oro  wvrth  upto$5Q 
|a  r  Urn,  aUghtly  Oa^^abped  by  timad  and  ^mS% 
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HOME  COPPER  CO.  WASHINGTON. 

Supposed  to  have  claims  near  Cle-Elum,  Kittitas  County,  Wash. 
HOME  COPPER  MINING  CO.  MICHIGAN. 

Liands,  240  acres,  adjoin  the  Humboldt  mine,  in  Keweenaw  county, 
Michigan.     Never  a  producer. 
HOME  COPPER  MINING  CO.     "  MONTANA. 

Disincorporated,  1903,  with  all  debts  paid. 
HOME  GOLD  &  COPPER  CO.  NEW  MEXICO. 

Office:    Cooney,  Socorro  Co.,  N.  M.     Property  is  the  Kat  &  Kittens 
group,  on  which  a  little  good  ore  has  been  developed. 
HOME  GOLD  &  COPPER  CO.,  LTD.  ONTARIO. 

Office:  90  Canada  Life  Bldg.,  Toronto,  Ont.  C.  K.  Miner,  secretary 
and  treasurer.  Lands  are  sundry  claims  in  Eastern  and  Western  Ontario. 
Company  also  claims  to  have  mineral  lands  in  Nova  Scotia  and  New  Mexico. 
Has  peddled  its  stock  assiduously,  and  complains  that  previous  editions 
of  the  Copper  Handbook  have  done  the  company  great  injustice,  but  cannot 
be  prevailed  upon  to  furnish  a  detailed  report.  One  Rufus  L.  Herrick,  a 
pious  agent  for  the  company,  sold  stock  by  opening  his  office  with  prayer  in 
the  morning,  and  washing  out  free  gold  from  quartz  in  the  afternoon.  Prop- 
erty idle  and  likely  to  remain  so. 
HOME  RUN  MINE.  WYOMING. 

Mine   office:    Rudefeha,    Carbon    Co.,    Wyo.     Lands,    sundry   claims 
adjoining  the  Ferris-Haggarty  mine  of  the  Penn- Wyoming  company.     Idle 
at  last  accounts. 
HOMESTAKE  MINE.  ARIZONA. 

Mine  office:    Gilbert,  Yavapai  Co.,  Ariz.     Chas.  Traylor,  superintend- 
ent.    Ores  carry  gold  and  copper.     Has  gasoline  poriver. 
HOMESTAKE  MINES,  LTD.  BRITISH  COLUMBIA. 

Mine   office:    Rosslaud,  Yale  district.  B.  C.    Geo.  H.  Bayne,  manager. 
Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
HOOSIER  COPPER  MINING  &  MILLING  CO.  WYOMING. 

Office:    Shelby ville,    lud.     Letter    returned    unclaimed    from    former 
mine   office.    Encampment,   Carbon   Co.,    Wyo.     Capitalization   $1,500,000, 
shares  $1  par;  unissued,  $400,000.     Lands,  9  claims,  area  180  acres,  developed 
by  a  shallow  shaft  and  said  to  have  a  fair  showing  of  medium-grade  ore. 
HORN  SaVER  MINING  CO.  UTAH. 

Office:  52  Broadway,  New  York,  N.  Y.  Mine  office:  Frisco,  Beaver 
Co.,  Utah.  Organized  1879,  under  k\ws  of  Utah,  with  capitalization 
$10,000,000,  shares  $25  par.  Allan  C.  Washington,  president;  Juan  M. 
Ceballos,  vice-president;  Ambrose  I.  Harrison,  secretary  and  treasurer; 
Plulo  T.  Famsworthj  manager.  Produces  gold,  silver,  lead,  zinc  and  copper. 
Has  a  30-stamp  mill  and  employs  100  to  150  men.  The  Old  Bonanza  mine 
shows  good  values  at  a  deptli  of  800',  copper  occurring  mainly  on  the  hanging- 
wall,  with  silver-lead  ores  favoring  the  foot-wall.  Company  lost  $20,608 
on  operations  for  1902,  ending  the  year  with  a  surplus  of  $66,750,  but  paid 
a  $20,000  dividend  at  close  of  1903.     Production  of  refined  copper  in  1902 

717,353  pounds. 
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HORSE  SHOE  COPPER  MIMING  CO.  ARIZOHA. 

Dead.  I-'ormer  office,  F»rk  Row  Jildg.»  New  York.  Lands,  near  isofford, 
Graliaiu  Couiily,  Arizon;i,  Imve  ^Mi-ssed  to  anallier  corjmmiion.  Ignatius 
Lv  Qutdey,  president;  Frank  S,  Welkr,  actreUiry;  Chaa.  Carboni^llf,  tn^asurcr, 
'* Baker  Tom"  Pytnam  ujid  *^ Larry"  Sunimerfield,  alias  Fred  Herbert,  iill 
have  been  senLenced  to  the  penitentiary  for  swindles  connected  with  sales 
of  atock  of  this  ct>mpany,  their  frauds  being  of  u  flagrant  nature. 
HORSESHOE  GOLD  MINING  CO,  COLORADO. 

Mine  oHire:     Central  City,  Gilpin  Co,,  Colo,     N.  H.  Scheur,  isupenatt'itd-* 
eiit.       Property  is  ttie  Barnes  mine,  carrying  ores  of  gold,  silver  aud  eopper. 
Has  Hteam  power, 
HORSFAL  MINING  CO.  COLORADO. 

Mine  ofhee:     Gold  Hill,  Boulder  Co.,  Colo.     D,  Wiggen^s,  $ujjerinteudeiil. 
Urea  carry  gold,  ^Iver  and  copper.     Has  steam  power  and  ent ployed  aboutt^f 
15  men  at  last  nccomtts,  ^* 

HOUGHTON  DEVELOPMENT  CO.  AM20NA- 

Office:     Houghton,    Mirk.     Mine    office:  Bisbee,  Cochise  Co.,    Ahzoti&*j 
Employe  20  men.     Graham  Pope,  president;  J.  R.  Cooper,  vice-president] 
F.  G.  Coggin,  secretary -W.  H.  McLaughhn,  trea«un?r;Geo.  C  Lawion,  supei 
intendent.     Organizctl  August  15,   llHKi,  undi^r  laws  of  Arizona,  with  ca] 
tali/jition    $l,000,fM>t),   shures    125    par;  i.si=ued,   :M,00()  i*hare«»   $5   paid 
Lands    13  claims,  area  225  acres,  in  the  ^Solomon  fc^prings  district,  about  S 
miles  southeast  of  Bisbee.    The  surface  showing,  as  is  the  case  nearly  every- 
wliere  in  the  Warren  district,  gives  but  small  outcrops  of  ore,  but  geologiokl^ 
conditions  are  favorable  to  the  existence  of  large  and  profitable  ore  bodieas  a^H 
depth.     Development  is  by  2  tunnels,   tlie  upper  showing  leeched  ground 
such  as  occurs  near  hirge  bodies  of  copper  ore  elsewhere  in  the  district.     Tlie 
lower  tunnel,  about  700'  in  length,  has  cut  auriferous  silver-lead  ore  of  $26 
to  155  value  j>er  ti*n,  and  it  in  hc>f>ed  to  find  copper  ore  further  on.  Manage- 
ment is  of  the  best  and  developments  to  data  are  of  a  rather  encouraging 
nature, 
HOULIHAN  GOLD  A  COPPER  MINING  CO.  ARIZONA. 

Mine    office:     Jerome    Junction,    Yavapai    Co.,    Ariz»     J.    T.    Whedon, 
president ;  Geo.  Houlihan,  vice-preaident;  Geo.  C.  West,  set^retary  and  tr^a^ 
urer.     Has  a.  liW  shaft,  said  to  cut  a  35'  vein, 
HOWAilD  COPPER  CO.  MONTANA. 

Letter   returned    unclaimed   from    former  office,    018    Bmadway,    New 
York.     Mine    office:     Pliilhpsburg,    Griinite    Co.,    Mont.     Urganiited    under 
laws  of  South  Dakota,  with  capitalization  $l,500,tK)0,  shares  %\  psLt.     Lyman 
N.  Loo  mis,  of  Butte,  Montana,  president  and  treasurer.     Lauds,  60  act 
on  which  a  little  development  work  has  been  done.     Titje  supposed  to  havt 
been  lost.     President  said  to  be  an  honest  man,  but  company  was  promoted^ 
by  Ralph  M.  Jacoby. 
HOWARD  MINIITG  CO*  VIRGmiA.  « 

Mine  office:     Yirgilina,  Halifax  Co..  Va.     C.  N.  Howard,  general  mana-^| 
ger.     Property  is  tlie  Chappel  mine,   10  milc^  from  Vrrgilina  and  adjoining 
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the  High  Hill  mine  of  the  Virginia  Copper  Co.,  on  the  northeast,  also  a  gold 

property  about  4  J^  miles  north  of  Virgilina. 

HOWE  SOUND  MINING  CO.  BRITISH  COLUMBIA. 

Office:  care  of  Geo.  H.  Robinson,  Vancouver,  B.  C.     Organized  under 
laws  of  Maine,  with  capitalization  $2,000,000,  shares  $500  par,  to  take  over 
the  Britannia  mine,  on  Howe  Sound,  British  Columbia. 
HOWELL  MINES.  AUSTRALIA. 

Mine   office:  Howell,   N.   S.   W.,   Australia.     John   Howell,    manager. 
Property  includes  the  Conrad  mine,  with  a  250^  main  shaft,  showing  an 
ore  body  assaying  3%  copper  and  2  dwts.  gold,  with  good  tin  values.     Erec- 
tion of  smelter  said  to  be  contemplated. 
HOWLE  COPPER  MINES.  ARIZONA. 

Mine  office:  Globe,  Gila  Co.,  Ariz.     Idle. 
HUACHUCA  CONSOLIDATED  DEVELOPMENT  CO.  ARIZONA. 

Office:  Bisbee,  Ariz.  Mine  office:  Palmerlee,  Cochise  Co.,  Ariz.  Capi- 
talization $1,250,000,  shares  $5  par.  J.  S.  Palmerlee,  president  and  general 
manager;  Jas.  G.  Cowen,  secretary;  S.  W.  Clawson,  treasurer.  Lands,  24 
claims,  area  480  acres,  in  the  Huachuca  Mountains,  about  25  miles  west  of 
Bisbee,  opened  by  2  tunnels  and  a  200^  shaft,  showing  8  parallel  fissure  veins 
of  3'  to  28'  width,  carrying  ore  \*ith  quartz  gangue  assaying  3%  copper, 
and  up  to  $28  gold  per  ton.  Is  to  be  reorganized  as  a  mining  company. 
Mine  idle,  pending  installation  of  a  30-6tamp  mill.  Management  estimates 
that  mine  has  developed  3  years  supply  at  75  tons  per  day  of  ore  averaging 
$9  per  ton  in  values. 

COMPANIA  HUANCHACA  DE  BOLIVIA.  BOLIVIA. 

Offices:  29,  Rue  de  Londres,  Paris,  France.  Mine  office:  Pulacayo, 
Potosf,  Bolivia.  Organized  1873,  under  laws  of  Bolivia,  and  capitalization 
increased,  1877  and  1891,  to  40,000,000  francs,  shares  £125  i>ar.  Prince 
Francisco  de  Argandofta  de  la  Glorieta,  chairman  French  board;  Comte  G. 
de  Cr^ui  Montfort,  chairman  Chilean  board;  Don  Luis  M.  Soli,  general 
manager;  Segundo  R.  Nava,  general  secretary,  Valparaiso,  Chile;  Jorge 
Lewis,  agent,  Antofagasta,  Chile. 

Property  is  silver  and  copper  mines,  former  more  important.  The 
silver  mines,  area  3,300  acres,  at  Pulacayo,  are  large  producers.  The  com- 
pany also  owns  smelters  at  Huanchaca  and  Playa  Blanca,  latter  leased  to 
the  American  Smelting  &  Refining  Co.,  under  option  to  purchase,  running 
to  Oct.  30,  1907.  Company  has  600  miles  of  private  telephone  fine,  and 
operates  the  Antofagasta  &  Bolivia  Railway,  under  lease. 
HUBBARD-ELLIOTT  COPPER  MINES  DEVELOPMENT  ALASKA. 

CO.,  OF  ALASKA. 

Office:  1115  Stock  Exchange  Bldg.,  Chicago,  111.  Western  office:  411 
New  York  Blk.,  Seattle,  Wash.  Organized  under  laws  of  Washington, 
with  capitalization  $1,500,000.  H.  Curtis  Elliott,  president;  Chas.  G.  Hub- 
bard, vice-president  and  general  manager;  A.  J.  Elliott,  secretary;  John  T. 
Evans,  treasurer;  J.  P.  Fay,  general  counsel.    Lands,  are  sundry  claims  in 
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the  Copper  River  district,  inland  cirra  150  mile5  from  Valdes,  Alaska,  sup- 
posed to  \ye  held  tindi^r  bimd  and  left/%,  mid  developmenlfi^  at  last  Siccotmts, 
were  eonfiiicd  to  diamond  drill  t>oriiiga. 
HUDSON  MINE.  COLORADO. 

Mine  oilke:  Onmite,  Clmfifee  Co,,  Colo.      W,  H.  Bali,  superinteodeni 
Ores  earn"  gold,  silver  and  rc»pper. 
HUELVA  CENTRAL  COPPER  MIMNG  CO.,  LTD,  SPiOU. 

Vuiuntarily  Muund  up. 
HUELVA  COPPER  &  SULPHUR  MINES,  LTD.  SPADT. 

Offitcs:  7h,  Constantine  HcmuI,  London,  X.  W,,  Eng.,  and  17,  Boulnani 
Haussimann,  Paris*,  Fram-e*     Mine  offii-e:  Almonaster,  Huelva,  Spain.    Or- 
ganized Oct.  28,  IW3,  lo  take  over  the    pniperties  of  the  Huelva  C«ntnV  ^ 
Copper    Mining  Co.,    Ltd.,   with    capilalization  £300,000,    shares  £1  par- 
Jidea   Oaviex,    manaji^iiig    director;   G»    D.    CoUas,    secretary.     Lands,  650 
heftareas,   iiieluding   the  Cueva  de   la   Mtira  and   Monte    Romero    groups. 
Former  company  l»uilt  a  41-^  kilmnHre  railroad  from  the  mines  to  Valdela- 
musa.    Proper! icN.  which  lie  lielween  the  Rio  Tiiito  and  Tharsis  mine^i,  arc 
considered   vahjidde. 
COMPAGNIE  DES  MINES  BE  C0IVRE  DE  HUELVA.  SPADI. 

Office:    Brussels,   Belgium.     Mine  office:   La  Granada,  Huelva,  Spain, 
Organized  1900,  under  laws  of  Belgium,  with  capitalization  1,000,000  fran( 
Don  Pedro  Melo  y  Novo,  manager.     Property  i^  the  Numaneia^  Sagtinto  ai 
Taoro  mine**,  rarrjing  cupriferous  iron  pyrites.     Idle. 
HUERFANO  GOLD  A  COPPER  MIITING  CO.  COLORADO. 

Organised    under   law,-*   of    Kentucky,  to  devehip    proi?peets   near   Ujo, 
in  tlie  Sierra  Blanra  district  of  Huerfano  county,  Colorado. 
HUESCA  COPPER,  IRON  &  LEAD  MINES,  LTD.  SPAIN, 

(Jffiees:  VJ,  Queen  Viiloria  St.,  London,  E.  C,  Eng.  S.  D.  Cropper, 
secretary.  Capitahzation  £50,IX>0.  Loeation  of  lands,  if  any,  tuiknowti. 
HtriNAC  COPPER  MINE,  LTD, 

Registered  May  1^  1904,  with  capital iaat ion  £400, 0(K),  }^hanfs£l  por,  with- 
out initial  public  issue.     Location  of  landsy  if  any.  unknown. 

COMPANIA  MINERA  BE  HUIRLACHIC.  MEXICO. 

Mine   office:   Chalchihuites,    Zaeatecas,    Me\iro.     John   Sienner^    presi- 
dent; C*  A*  Phelps^  treasurer  and  general  manager.     Ores  are  argentiferoi 
and  auriferous  chalcopyrite  and  galena^  opened  by  shaft  and  lunnel 
ployed  aljout  75  men  at  last  accounts. 
HUMBER  CONSOLIDATED  MINING  &  NEWFOUNTDL 

MANUFACTURING  CO. 

Office:  27  Willi:iiii  Si.,  New  York.  Mine  office:  York  Harbour,  Nfld. 
Organ ijced  S+^pt .  23,  1902,  under  Liws  of  New  Jersey,  witli  capitalization 
tl,2(XK000.8hares  %im  par,  in  2,0fKl  shares  of  8%  preferred  I  and  lU,tJlK  I  shares 
cotiUTion  t^twk.  W.  L,  Holt,  president;  J.  R.  Willinms,  vice-president; 
E,  W.  Faucette,  8ecretar>'  and  treasurer;  C.  E.  Willis,  managing  dire**tor; 
fi.  V*  Smj^he,  superintendent;  S.  J.  Goodney,  mining  captain;  Corporation 
Trust *Co.,  New  York,  registrar  and  transfer  agent. 
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Property  is  the  old  York  Harbour  mine,  at  Birchy  Cove,  Bay  of  Islands, 
Nfld.,  with  4  mining  claims,  area  6,400  acres,  also  42  square  miles,  area  26,880 
acres,  of  timber  lands,  giving  total  holdings  of  33,280  acres,  on  the  west  coast 
of  Newfoundland.  Country  rocks  are  diorite,  ore  occurring  as  fissure  veins 
in  serpentine,  there  being  12  known  veins,  of  which  5  are  undeigoing  de- 
velopment, widest  ranging  up  to  50^.  Veins  show  exclusively  sulphide  ores, 
apparently  chalcopyrite  only,  carrying  3%  to  18%  copper,  a  little  rinc, 
0.5  ox.  to  4  oz.  silver,  and  40  cents  to  $1.40  gold  per  ton.  Development  is 
exclusively  by  shafts,  of  which  there  are  4,  of  54',  64',  70'  and  400',  with  about 
2,000'  of  underground  openings,  showing  about  100,000  tons  of  ore,  with 
50,000  tons  blocked  out  for  stoping. 

The  mine  was  discovered,  circa  1870,  but  active  development  was  not 
begun  until  1900,  and  comparatively  little  was  accomplished  until  property 
was  taken  over  by  present  company,  in  1902.  Equipment  includes  a  250-h.  p. 
steam  plant  with  5  hoists,  8-drill  Norwalk  air  compressor,  8  power  drills, 
engine-house,  boiler-house,  necessary  mine  buildings  and  15  dwellings.  Pro- 
perty has  a  crusher  of  300  tons  daily  capacity,  a  sawmill  and  a  substantia] 
wharf  on  an  excellent  harbor,  and  is  but  14  miles  distant  from  the  New- 
foundland Railway.  Mine  and  wharf  are  connected  by  a  5,000'  tram-line 
with  cable  power.  Company  owns  a  powerful  sea-going  tug  for  towing 
rafts  and  carrying  passengers  and  freight.  Production  for  1904  was  about 
15,000  tons  of  ore,  exported  to  the  United  States.  As  much  of  the  ore  carries 
50%  to  52%  sulpher,  the  mine  is  assured  a  steady  market  for  a  heavy  tonnage, 
direct  water  transportation  permitting  cheap  costs  of  delivery  to  any  poit 
on  the  Atlantic  seaboard.  The  Humber  is  a  strictly  business  proposition, 
with  good  management,  and  gives  every  promise  of  proving  a  success. 
HUMBOLT  MIlfE.  NEW  MEXICO. 

Office  and  mine:  care  of  Schlosser  &  La  France,  owners,  Fierro,  Grant 
Co.,  New  Mexico. 
HUMBOLDT  COPPER  CO.  MICHI6A1V. 

Office:  50  State  St.,  Boston,  Mass.  Organized  18G3,  under  laws  of 
Michigan,  Diith  capitalization  $1,000,000,  shares  $25  par.  C.  Howard  WcFton, 
president;  John  Brooks,  secretary  and  treasurer.  Lands  are  about  midway 
between  the  Arnold  and  Phoenix  mines,  in  Keweenaw  Co.,  Mich.  Has  one 
shaft  of  300^  on  the  Arnold  ashhed.  Was  opened  1853,  and  last  exploratory 
work  was  done  in  1901 .  Al)out  $125,000  has  been  expended  on  the  property, 
which  never  was  a  producer. 
HUMBUG  MniniG  CO.  UTAH. 

Mine  office:    Eureka,  Juab  Co.,  Utah.    J.  W.  Roundy,  superintendent. 
Ores  carry  gold,  silver  and  copper.     Has  steam  power  and  employed  about 
50  men  at  last  accounts. 
HUMMER  GROUP.  CALIFORNU. 

Office:  care  of  Mischler  &  RolHn.s,  owners,  Callahan,  Siskiyou  Co.,  Cal. 
Ore  occurs  as  irregular  bodies  of  nlightly  nickeliferous  chalcopyrite,  dis- 
seminated in  p3rrrhotite. 
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HUNT  MimiTG  A  MILLING  CO. 

Ulfkv:  S    India   St,,    Boston    Ma-ss.     Mint'   olTict':     W 
Co.,  Idnhn.      Idkv, 
HUNTER  MINING  CO.  WASHIHGTOH 

Ja;^.  E»  Hlarkwf  II, president.  Said  to  have  lands,  soine where  in  Wa^ttirtg- 
tDji,  opened  by  shafts,  tunnel  and  open-tut,  showing:  a  vein  of  3*  to  9' win 
giving  average  a^say  value  of  $32  per  toji,  in  jrold,  silver  and  copper. 
HUNTER  CREEK  MINING  Sl  MILLING  CO. 

AilejrtHl  hy  shareholders  to  be  a  fraud. 
HURON  GOLD  CO,  ARIZOHA. 

i>f!ire:  tare  of  Geo.  W.  Hull,  Jerome^  A  Hit.     Owns  the  Suindler  mine, 
near  Huron,  Ya\apai  county,  Arizona. 
HURON  MmiNG  CO.  WASHIIIGTDIf 

Mine  offiee:     Darringtou,  Snohomish  Co.,  W&sh.     L,  H.  Sawyer,  supec? 
inletidtMit.     Offrs  carry  copper  and  gold   values.     Ha^a  water  power. 
HUSSLEMAN  &  SHAW  GROUP.  CALIFORNIA 

A  group  of  31  t'lainxs  in  the  Moordight  Creek  diet  net,  Lights  Ca^ 
Pkima'i  county,  California.  Was  de^'ek>ping  by  tunnel  at  last  aeei»vintj 
HUSTON  MINE.  ONTARXf 

Owned  by  j;  J.  Case,  Cerro  de  Pai^o,  Peni.  and  Iti  others,  Lancia 
1,400  acres,  at  Montgomery,  15  miles  north  of  Thefwalon,  Algoma,  i.hh% 
Vein,  tH>'  bet\\een  walU,  with  18'  of  payable  ore  assaying  8%,  tracwi  3,i 
Vein  stands  up  a-s  a  4(1^  hlulT,  and  ran  be  developed  best  by  tunnels. 
has  quarts?  gangue^  and  can  he  coneentrated  to  20%  copper  or  better, 
perty  laekn  rail  tran??[3or1atioM,  and  is  iiF>deveIoped. 
HYCO  MINE.  VIRG] 

An  itlle  pniperty,  north  of  Virgilirm,  Halifax  Co.,  Va,     FUUy  desciil 
in   Vol.   !I. 
HYPOCKA  MINING  CO.  MOIfTANA 

Mine   office:     Butte,    Silver   Bow   Co.,   Mont.    Ong&nlzed    mn,  ^-ii^ 
capitalization  |1,<MHMWKI,  aw  a  subsidiary  corporation  of  the  United  (Vfpprr 
C'o.     Property  is  an  nralivided  tifth  inter(?st  in  the  Minuie  HeiJey  mine,  other 
fourdiftbf?  of  whirl  I  are  in  litigation. 
SOCIEDAD  COLECTIVA  IBARRA  HERMANOS.  SPAI5. 

Offices  fck^ villa  S[jain,  Mine  office:  Corte^na,  Huelva,  Sfmu 
Don  JoH^  Luis  Buiza,  engint^^r.  Pmperty  is  the  San  Telmo  group  of  mitx*, 
formerly  owned  l*y  Ibarra  e  Hijos,  containing  29  old  mines,  area  222  becrnn  iv 
carrying  cupriferous  iron  pyritess.  Property  is  undergoing  developm' '  ■ 
uid  !iupp<j?«i'dly  ii^  a  Bin  all  j^hippcr. 
ICONOCLAST  CONSOLIDATED  MINES  CO*  WASHINGTON 

Office:  412  Perlin  Flidg.,  Tacoina,  Wash.  Mine  ofHce:  KeUer,  FfrrV 
Co.,  Wash»  Is  a  consolidation  of  the  Alliance  Copper  Mining  Co.  and  iht 
Iconoclast  Gold  A:  (*opper  Mining  V'O,  Organizt^d  11H)2,  under  laws  of  Wa*!*- 
iiigton,  with  eapitaliitatinn  S2,5no,(MM>,  shan^.s  $1  imr.  J.  II.  Turner,  pif- 
C.  E.  Peterson,  Ne<relary^  Ali'X.  MiMawU'rs,  superintendent,  Robt.  *\  ^ 
ttugineer.     Lands,  7  claims,  area   Uij  acroHf  shoeing  3  contact  veins,  uu« 
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stated  by  •company  to  be  I5(y  wide  and  assaying  5%  copper,  2  oz.  silver 
and    15  gold  per  ton  from  chalcopyrite.    Main  shaft,  325';  also  3  tunnels, 
witli  aggregate  length  of  514'.     Has  gasoline  power. 
ICOITOCLAST  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Absorbed  by  Iconoclast  Consolidated  Mines  Co. 
II>J^:H0  consolidated  copper  mines  CO.  IDAHO. 

Letter  returned  unclaimed  from  former  office,  17  Park  Row  Bldg., 
Ne'vir  York.  Mine  office:  Decorah,  Washington  Co.,  Idaho.  Supposed  also 
to  ]xave,or  to  have  had,  mineral  holdings  in  vicinity  of  Wickenburg,  Maricopa 
eo\i.xity,  Arizona.  Organized  1899,  under  laws  of  West  Virginia,  with  capi- 
taliasation  $1,000,000,  shares  $10  par.  C.  F.  Hathaway,  president;  J.  M. 
Arofcer,  secretary.     A  rather  doubtful  proposition. 

II>A30  COPPER  mining  &  MILLING  CO.  IDAHO. 

Office:  502  Andrus  Bldg.,   Minneapolis,   Minn.     Chas.   G.  Carruthers, 

general  manager,  Colville,  Wash.     Lands,  160  acres,  on  the  Salmon  river, 

Idstho  county,  Idaho.    Assays  of  surface  ore  said  to  gi\'e  30%  to  40%  copper. 

IVesumably  idle. 

n>AHO  MILLING  CO.  IDAHO. 

Letter  returned  unclaimed  from  former  mine  office,  Doniphan,  Blaine., 
Co.,   Idaho. 

II>AHO  MINES  CO.  IDAHO. 

Supposed  to  have  been  organized,  1904,  by  residents  of  Omaha,  Neb., 
^o  develop  copper  claims  in  the  Seven  Devils  district  of  Idaho. 
^^AL  MINING  &  DEVELOPMENT  CO.  ARIZONA. 

Owns  the    Gladstone    mine,     at    McCabe,  Yavapai  county,  Arizona, 
JP^'ated  under  lease  by  Cecil  G.  Fennell. 

^OHOMOFF  CESSION.  BULGARIA. 

Office:  care  of  M.  Dimitri  IkonomofT,  owner,  Hotel  Boulevard,  Sofia, 

^%aria.     Mine  office:    Kara-Bair,   Bourgos,   Bulgaria.     Property  is  held 

J?  ^  Cession  from  the  principality,  and  is  in  the  development  stage. 

*^^0  MINES.  JAPAN. 

Operated  by  the  Mitsu  Bishi  Gosshi  Kwaislia. 

^^UroIS  COPPER  MINING  CO.  WYOMING. 

Office:  862  Monadnock  Blk.,  Chicago,  111.     Mine  office:    Encampment, 

Y^K>n  Co.,  Wyo.     Organized  1899,  under  laws  of  Wyoming,  with  capitali- 

'^tioix  $1,000,000,  shares  $1  par.     Geo.  H.  Miller,  president  and  general  man- 

*8er;  jij  V.  S.  Mallory,  secretary  and  treasurer;  Thos.  R.  Smith,  superintend- 

^'      Lands,  9  claims,  area  185  acres,  in  the  Upper  Platte  district  of  Carbon 

^^Unty,  showing  3  contact  veins,  principal  said  to  be  18'  wide,  SO'  deep  and 

joOO*  long,  carrying  chalcocite  in  quartz  gangue  and  assaying  14%  to  27% 

^Pper,  $4  gold  and  20  oz.  silver  per  ton.     Has  3  shafts,  deepest  70'.     Property 

Ij^  a  good  body  of  high-grade  sulphide  ore,  and  is  considered  promising. 

"-L1K0IS  GOLD  &  COPPER  MINING  CO.  MEXICO. 

I-«tter  returned  unclaimed  from  former  mine  office,  Panuco,  Coahuila, 

■Mexico,    Property  was  Los  Caballos  mine,  carrying  gold-silver-copper  ores. 
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MIlfA  LA  ILUSION.  MEiaCO- 

Office :  fare  of  Dr.  August  in  P.  Gavilan,  owiicr  tttid  nmnager,  4A,  Cili^ 

de  .Siiu  I'raiicbt'o,  Dumiigo,  Mex*     Mine  office:     Gfibriel,  Duiango*  Mex-    I  ^ 

a  producer  of  gold,  silver,  lead,  copper,  zioc  And  mercur>'.     Mine  is 

by  tunnels  and  employs  a1x»ut  4fJ  men. 

IMA  COMSOLIBATED  MINIIfG  &  MILLDIG  CO,  IDAHO-- 

Miiie  cjffire;     l*;ittjs«jn,  Idaliu,     Ores  carry  silver,  gold  ttiid  copper,     Hs"^^ 
sIcttNi  prnvcr  ami  HH)-loii  concentrator,  employing  about  60  men. 
IMFERIAL  COPPER  CO.  ARXZOKA. 

Officch:  rare  f>f  I>evelopment  Company  of  AmericAt  U  Pine  St.,  Ne^ 
Vork,  and  Tombsione,  Ariz.  Mine  office:  Silver  BelJ,  Pinia  Co..  Am. 
Ejriplf>y»  about  2n4}  men.  Drganizetl  May  15,  1903.  under  laws  of  Arizouft. 
with  capitalizatroii  $5IKI;(X>a,  shares  $10  par.  Bonds,  $2,0(X).0(X)  authonwd; 
Isma],  |l/J71,HfM>,  at  6';;.  Balance  sheet  Dec.  31,  1904,  gave  liabiJitics  of 
f(i,r)(KI,Sh'S.rjO,  iwwetj*  of  $7,S3,4SCh24>  with  $08,578.53  due  company  and 
$7I,IMH  cii^h  on  hand.  Annual  meeting,  second  Thursday  in  April.  E.  B, 
Gage,  president  J  W.  F.  Hl^unton,  vice-presddent  and  general  manager; 
A.  N.  Gage,  secrt'iar>'  and  treasurer;  preceding  officers,  H.  M,  Robinfioo 
and  V.  M.  Murpliy,  directors;  W.  G.  Banicy,  mine  superintendent. 

Land.^,  (K)  chiiniw,  mostly  patented,  area  circa  1;000  acrce,  also  2  sections 
for  reduction  works,  with  total  hoUliiigH  of  about  3,tKMJ  acres,  in  the  Silver 
Ik'll  district.  Property  includea  the  Old  Btjot  mine,  novv  known  as  the  Mam- 
njnlh^  opened  circa  1S65,  which  was  a  linvited  producer  of  high-grade  copper 
and  silver-lead  ores,  at  irregular  intervals,  before  bought  by  prcsscnt  company. 
Property  in  in  the  Silver  Bell  Mountains,  a  small  independent  range,  at  an 
eles'ation  of  2,000' above  »ea-leveL  These  mountains  have  granitic  bases 
with  limestone  and  fjuartxite  capping)*,  latter  much  ero<ied  and  entirely 
gone  at  many  points.  There  has  In-cn  much  fauHing  and  shearing,  orebodie* 
wcurring  as  irregular  lenres  with  axes  parallel  to  fault  ajid  fissure  planes,  and 
having  a  northwesterly  strike.  The  gnuiite-jx>rphyr>'  in  the  ^'ic^nily  of 
the  lenses,  fK^curring  mainly  at  the  lime-porphyry  contacts,  is  strongly  niin- 
endized  with  topper  sulphides.  Eniptive  dikt^  of  diorite  are  highly  altered, 
and  the  ore  bodie*  have  .strong  gossiin  cappinif^.  The  geology  of  the  Silvcf 
Boll  Mountains  is  typical  of  some  of  the  best  Arizona  copper  fields,  and  is  ol 
a  highly  prondshig  nature.  ■ 

The  oxidized  zone  is  comparatively  shallow,  not  extending  bidow  150    ■ 
from  surface  in  the  principal  workings.     There  b  a  sharp  change  from  the 
oxidized  to  tlie  unaltered  zone.     The  upjier  on^s  are  niairdy  cuprite,  mala^  ■ 
clute  and  azurite,  which  have  furnLshiMl  the  bulk  of  pitsl   production,  while  ■ 
the  ores   below   the   water  Ic^el  are   mainly   chalcopyrite,    with    occasional 
tuirnile.     The    mineji    also    shov^    c*>n,sidcmble    cupriferous    silver-lead    ore, 
much  of  whicli  h  an  intinjate  niixture  of  galena,  sphalerite  and  cholcopyrite»  J 
tleriritHlly  dilhcnlt  of  Bttti^fftclory  reduction.  ™ 

iVvplopment  is  by  the  tiOO'  Gage  crtis.scut  tunnel  and  two  shafts.     Tlie 
t)ld   lt<Kif   mine,  now  called  the  Manunoth,  was  opened  liy  an  incline  shaft  _ 
to  a  \vnwu\  depth  of  about  4tX)'.     This  has  been  replacetl  by  a  500',  two- 
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compartment  vertical  shaft,  known  as  the  Mammoth,  and  the  old  shaft 
^^iU  be  used  solely  for  ventilation  and  pump-columns.  The  2-compartment 
Uaion  shaft  is  SSKV  in  depth,  and  the  mine  has  about  1,200^  of  underground 
openings,  developing  a  considerable  quantity  of  ore  carrying  average  values 
of  12%  copper,  and  2  os.  silver  per  ton,  with  a  trace  of  gold. 

The  mine  has  a  450-h.  p.  steam  plant,  with  5  hoists,  ranging  in  size  up 
to  200-h.  p.,  good  for  lyOOCy  depth.  Equipment  includes  2  two-stage  Nor- 
^alk  air  compressors  of  10-drill  capacity  each,  15  power  drills,  dOxSO'  ma- 
<*hine  shop  of  wood  sheathed  with  corrugated  iron,  30x4(K  carpenter  shop, 
20x50^  smithy,  store,  bunk-houses,  boarding  houses,  changing  houses,  and 
20  dwellings.  The  property  includes  an  old  lOQ-ton  matting  furnace,  IJi 
iiules  from  the  mine,  which  probably  will  not  be  used  at  all,  unless  rebuilt, 
Modernized  and  greatly  enlarged.  In  order  to  secure  rail  connection  with 
^^e  Southern  Pacific,  the  Imperial  company  has  built  the  standard-gauge 
Arizona  Southern  Railway,  21  miles  in  length,  from  Silver  Bell  to  bedrock, 
Quipped  with  2  locomotives  and  5  cars. 

Production  was  begun  Sept.  7,  1904,  by  the  shipment  of  selected  high- 

Srade  ores  to  the  Copper  Queen  smelter,  at  Douglas,  and  the  product  for 

1904  was  3,030,632  lbs.  fine  copper,  and  21,525  oz.  silver,  or  at  the  rate  of 

«^bout  10,000,000  lbs.  yearly.     Large  quantities  of  low  and  medium  grade 

ores  have  been  exposed,  but  these  necessarily  will  require  concentration 

^ore  smelting.     The  company   i^ill   continue   active   development   work 

during  1905,  and  plans  installing  a  30-drill  air  compressor  and  electric  pumps. 

^t  ako  is  planned  to    begin  the  construction  of  large  reduction  works  this 

y»r.    The  plant  will  be  located  at  Redrock,  and  will  include  a  large  con- 

^ntrator  and  smelter,  probably  of  about  500  tons  daily  capacity,  so  built 

^W  it  can  be  increased  in  size  at  a  minimum  outlay  of  time  and  money. 

The  Imperial  Copper  Co.  has  the  same  management  as  the  Tombstone 
^nst^idated  Co.,  which  is  composed  of  experienced,  successful  and  capable 
^i^imng  men  and  capitalists.  The  property  is  being  well  handled,  and  gives 
promiae  of  making  a  very  laige  and  profitable  mine,  though  several  years 
^  be  required  to  develop  the  mine  and  bring  the  reduction  plant  to  the 
'uU  productive  capacity  of  the  property. 

IMPERIAL  COPPER  CO.  OMTARIO. 

Letter  returned  unclaimed  from  former  office,  Duluth,  Minn.  Organized 
November,  1S99,  to  exploit  bomite  ore  deposits  in  the  Parry  Sound  district 
^  Ontario. 

Serial  copper  &  gold  MnnHG  co.  Wyoming. 

Mine  office:  Encam^Hnent,  Carbon  Co.,  Wyo.    M.  F.  Whalen,  supt. 
UlFBRIAL  COPPER  MIIIIHG  CO.  CALIFORNIA. 

IGne  office:  Pollasky,  Fresno  Co.,  Cal.  Property  is  the  Painter  mine, 
^Wing  a  vein  of  4'  to  7'  width,  traversing  diabase  and  amphibolite  schist, 
*nd  ranying  oxidized  ores  averaging  15%  copper,  in  gangue  of  talcose  schist, 
ths  3  shafte,  deepest  1 10".     Idle. 

Imperial  copper  miiiing  co.  utah. 

Office:  205  La  Salle  St.,  Chicago,  111.    Mine  office;  Frisco,  Beaver  Co.. 
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MINA  LA  ILUSIOS.  MIXICG 

Office:  curt"  of  Dr,  Au|fusttn  P,  Gftvikii,  owner  and  manager,  AA,  Call 
de  San  Framnsco,  Durango^  Mex.  Mine  office :  Gabriel,  Durfingtt,  Mex.  ] 
H  producer  f>f  gold,  siher,  lead,  copper,  zinc  and  mercur\%  Mine  \s  opflH 
by  tunnels  and  cnipltjys  abtiut  40  men.  ■ 

IMA  COWSOLIBATED  MIHmG  &  MILLING  CO.  IDAHC 

Mincoflicc:     Pultisnn,  Iciaiitj.     Ores  riirr\' silver,  gold  and  copper,      H» 
sUmni  jHiwer  and  KKVluii  concenlnitor,  employing  about  &}  men. 
IMPERIAL  COPPER  CO.  ARIZONil 

Office** ;  care  of  Development  Company  of  America,  11  Pine  8t.,  Nfi 
York,  and  Tonib»tone»  Ariz.  Mine  office:  Hilver  Bell,  Pima  Co,,  Arii 
Employs  aboul  250  men.  Organized  May  15,  1903,  under  laws  of  Arisotic 
with  capitalization  $.M»O.OCM.^  shares  $10  par.  Bonds.  12,000,000  authorii 
issued,  S1,271,81H1,  at  0%.  Balance  sheet  Dec,  31,  1904,  gave  liabiUiiea 
S«,5<>0.S1S.5(),  assets  of  $7,HH(),480.24,  with  $98,578.53  due  contpany 
$71,0(11  canh  on  hajid.  Annual  meetitig,  wwond  Thursday  in  Aprils 
Gage,  president;  W.  K  StauntoUj  vice-pn^sidcnt  and  general 
A.  N\  Gage,  ^rrclary  and  treasurer;  i»re<'cding  <»flirers,  H.  M. 
and  F.  M.  Muri^hy,  directors;  W.  G.  Barney,  nune  supc^rinlendent 

Landi»,  00  claims,  mostly  patented,  area  circa  l,tJl>0  acrcs^  also  2  eecfj 
for  reduction  works,  with  total  holdijigs  of  about  3,(XK}  acres,  in  the  tSilr^i 
l^II  district.     Property  includei^  the  Old  Btx>t  mine,  now  known  as  the 
ninth,  opened  cin^a  1865,  which  was  a  limited  pr*>duccr  of  Ingh-grade  coj 
and  Milver-lead  ores,  at  irregular  intervals,  l>efore  bought  In-  present  com] 
I^perty  is  in  the  Silver  Bell  Mountainsi,  a  ^mall  indi»i>endent  range,  at 
elevation   of  2,9t>0' above  Beadevel.     These   mountaini*   have  granitic 
with  limestone  and  quart zite  cappings,   latter    nmch    eroded  and  eiiti 
gone  at  many  points.     Tliere  has  been  nmch  faultifig  and  !*liparii»g,ore 
w^curring  as  irregular  lenr^a  with  axes  parallel  to  fault  and  fiBsure  planeit 
having   a   northwesterly   strike.     The   gr:injte-pc:irphyr>^   in   the   %icmily 
the  lenses,  occurring  mainly  at  the  hme-porphyry  contacts,  Is  strongly 
enilized  with  copper  sulphide^*.     Eruptive  dike:?  of  dioritc  lire  higldy  liltfi 
and  the  ore  bodies  have  «tr<Hig  gossan  cappingf*.     Tlie  geology  of  tlie  ^^ 
Bell  Mountains  i.s  typical  of  some  of  the  l>eijt  Arizona  copper  fieldft,  aad  is 
a  highly  promfKing  nature. 

The  oxidized  zone  is  comparatively  shallow,  not  extending  bdow  1^ 
from  sfirface  in  the  principal  workings.  There  la  a  sharp  change  from  t^* 
oxidised  to  the  unaltered  zone.  The  upper  ores  are  nmiidy  cuprite,  m*!^ 
chite  and  azurite,  which  liave  fumishe^l  the  bulk  of  past  production,  ^ 
the  ores  below  tlie  water  level  are  mainly  chalcopyrite,  witli 
hornite.  The  mine^i  also  show  con.nidt  nible  cupriferous  sUver-leftJ 
much  of  which  h  an  intimate  Uiixturc  of  galena,  sphalerite  and  eholcopyf'l 
decidedly  difficult  of  eatlsfactory  reduction. 

De^elopiiient  is  by  the  OfHT  CJiige  croescut  tuunel  and  tA^o  shaft '^- 
Old  Boot  mine,  now  called  the  Manvmoth,  was  opened  by  an  incline 
to  a  vertical  depth  of  about  4tX)'.    This  has  been  replaecsd  by  a  50(K, 
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compartment  vertical  shaft,  known  as  the  Mammoth,  and  the  old  shaft 

^f^  be  used  solely  for  ventilation  and  purap-colunms.    The  2-compartment 

Union  shaft  is  35(K  in  depth,  and  the  mine  has  about  1,200^  of  underground 

openings,  developing  a  considerable  quantity  of  ore  carrying  average  values 

of  12%  copper,  and  2  oz.  silver  per  ton,  with  a  trace  of  gold. 

The  mine  has  a  450-h.  p.  steam  plant,  with  5  hoists,  ranging  in  size  up 
to  20Q-h.  p.,  good  for  1,000'  depth.  Equipment  includes  2  two-stage  Nor- 
walk  air  compressors  of  lO-drill  capacity  each,  15  power  drills,  30x80'  ma- 
chine shop  of  wood  sheathed  with  corrugated  iron,  30x40'  carpenter  shop, 
20x50'  smithy,  store,  hunk-houses,  boarding  houses,  changing  houses,  and 
20  dwellings.  The  property  includes  an  old  lOO-ton  matting  furnace,  l}i 
i&iles  from  the  mine,  which  probably  will  not  be  used  at  all,  unless  rebuilt, 
ix^odemized  and  greatly  enlarged.  In  order  to  secure  rail  connection  with 
^he  Southern  Pacific,  the  Imperial  company  has  built  the  standard-gauge 
Arizona  Southern  Railway,  21  miles  in  length,  from  Silver  Bell  to  bedrock, 
equipped  with  2  locomotives  and  5  cars. 

Production  was  begun  Sept.  7,  1904,  by  the  shipment  of  selected  high- 
S^ade  ores  to  the  Copper  Queen  smelter,  at  Douglas,  and  the  product  for 
1904  was  3,030,632  lbs.  fine  copper,  and  21,525  oz.  silver,  or  at  the  rate  of 
&bout  10,000,000  lbs.  yearly.     Large  quantities  of  low  and  medium  grade 
^T^  have  been  exposed,  but  these  necessarily  will  require  concentration 
^ore  smelting.    The  company  ^lill   continue  active   development   work 
during  1905,  and  plans  instaUing  a  30-drill  air  compressor  and  electric  pumps, 
^t  also  is  planned  to    begin  the  construction  of  large  reduction  works  this 
y^r.    The  plant  will  be  located  at  Rednx>k,  and  will  include  a  large  con- 
centrator and  smelter,  probably  of  about  500  tons  daily  capacity,  so  built 
^W  it  can  be  increased  in  size  at  a  minimum  outlay  of  time  and  money. 

The  Imperial  Copper  Co.  has  the  same  management  as  the  Tombstone 
Consolidated  Co.,  which  is  composed  of  experienced,  successful  and  capable 
^^^mg  men  and  capitalists.  The  property  is  being  well  handled,  and  gives 
promise  of  making  a  very  large  and  profitable  mine,  though  several  years 
^  be  required  to  develop  the  mine  and  bring  the  reduction  plant  to  the 
'^  productive  capacity  of  the  property. 

mp^OAL  COPPER  CO.  OMTARIO. 

Letter  returned  unclaimed  from  former  office,  Duluth,  Minn.     Organized 
November,  1899,  to  exploit  bomite  ore  deposits  in  the  Parry  Sound  district 
^Ontario. 
QlPERIAL  COPPER  &  GOLD  MIIIIHG  CO.  WYOMING. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.    M.  F.  Whalen,  supt. 

UlPERIAL  COPPER  MmiHG  CO.  CALIFORNIA. 

Mine  office:  Pollasky,  Fresno  Co.,  Cal.     Property  is  the  Painter  mine, 

allowing  a  vein  of  4'  to  7'  width,  traversing  diabase  and  amphibolite  schist, 

^  carrying  oxidized  ores  averaging  15%  copper,  in  gangue  of  talcose  schist. 

has  3  shafts,  deepest  1 10'.    Idle. 

IMPERIAL  COPPER  mKING  CO.  UTA: 

Office:  205  La  Salle  St.,  Chicago,  111.    Mine  office;  Frisco,  Beaver  Ci 
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Utftli,  Capitalisation  $6,000,000,  shares,  $10  par.  A,  B.  Lei^,  pwadent 
and  g^nenil  iimnagcr;  C,  F.  Haynes,  jsc^Tctary  and  treajsurtr;  Fraiii  X. 
Peltier,  KUjjcrinleiiiinit.  Laiid^  are  atnjut  4(K)  arre^.  tJii-ludiug  the  ComH 
and  other  group?^,  in  tlir  neiphborhocid  of  the  Horn  Silver  and  Mujestir  tmtt. 
Ores  tarry  topper,  gold  and  silver,  niul  i^inelter  plnpments^  made  cinii  19<K, 
^ve  returns  of  15%  copper,  with  good  gold  and  silver  \alue8.  Is  developed 
by  tunnels,  longest  1,2<KJ',  Has  t^arbonate  ores  alK)vc,  and  sulpfiidci  belo*^ 
which  have  given  aasayB  of  15%  lend,  34>%  copper,  Ls  oz.  silver  and  11  to 
$*l  gold  per  ton.  Property  is  well  loeated»  and  regarded  as  valuable,  but 
at  hi,s*>  accounts  was  considernldy  plavten^d  wit  h  labor  liens. 
IMPERIAL  GOLD  Sl  COPPER  MlMlf 0  CO.  UTAH. 

Oifut" :  Dunly  Block,  Salt  Lake  City,  Utah.     Is  a  dead  l>eat. 
IMPERIAL  MINING  CO,  WASHINGTON 

Office:  cure  of  Jas.  E.  Dupree,  president,  Marys ville,  Wash.   Miueofci't- 
Silvertoti,  Snohomish   Co.,  Wa^h,     M.  Swinnert^n,  »uperintendeut.    Land** 
II  claims,  showing  a  contact  vein  betw^een  diorite  and  conglonierate,  ore^ 
rarrip'ing  Kohl,  silver,  topper  and  lead. 
IBffPERlAL  MONTANA  COPPER  MINING,  SMILTING  MONTANA 

^  WATER  POWER  CO. 

Offices;  27 1  Broadway,  New  York,  and  Helena,  Mont.  Mine  office: 
Blaekf oot ,  Tct  o n  C^> . ,  Mo  n  t ,  O  rgti  1 1  i  zexl  M  n rt^  h  8 ,  1 90 1 ,  u  nder  la w  s  of  An lona , 
with  capitalization  Sl(J,l)l>(),iMH>,  .siuin\s  $10  par*  James  B.  H(diiiejs,*presideiit 
and  general  manager ;  J,  H,  Calderhead,  vice-president;  Oliver  M.  Holmes, 
treasurer.  Lands,  lt>  claitns,  on  v^liich  more  or  less  development  work  luia 
been  done.  Management  seems  honest  and  well-intentioned,  but  company 
has  suffered  from  scarcity  of  funds  almost  since  birth,  and  prospects  do  not 
siH^ju  bright. 
IMPERIAL  PAINT  &  COPPER  CO.  CALIFORNIA. 

Mine  office:  S|>enceviIIe,  Nevada  Co.,  Cal.  (^tto  Woehler,  gupierint^^ndent* 
Mine  m  developed  by  an  open  cut,  and  ha**  steam  power. 
INCA  MINING  A  MILLING  CO.  mAHO. 

Office:  Colfax,  Washington  Cai.,  Idaho.     Mine  oflfice:  Cuprum,  Wai^hing- 
ton  Co.,  Idaho.     M.  0«  Reid,  superintendent.     Property  h  the  Mineral  World"™ 
mine,  e#rT>^ing  auriferous  and  cuprifenjua  silver-lead  ore^.     Employed  about  ■ 
n>  rncn  at  hist  accounts. 
INDEPENDENCE  COPPER  A  GOLD  MINING  CO.  UTAH. 

Office:  care  of  K,  O.  L<'!itherwood,  see  ret  a  ry- treasurer,  Salt  Lake  City, 
Utah.     Organized   19()4,   with  tapit-aiization  $50,000,  aliarea   10  cents  par, 
Chas.  Park,  president ;  E,  R.  ^lorgan,  general  manager.     Lands,  7  claims,  in 
the  bit  tie  Cot  tini  wood  district  of  Salt  Lake  county, 
INDEPENDENCE  MINE*  MONTANA, 

A  slightly  de\'eloped  property  on  the  Tobacco  Plains,  near  Kaliitpell, 
Flathead  Co.,  Montana.     Vain  stiid  to  be  25'  wide,  showiug  8%  copper,  and 
$4  to  $10  gold  and  silver  per  ton.     Idle. 
INDEPENDENCE  MINING  CO.  COLORADO. 

Mine  office:     Turret,  Chaffee  Co.,  Colo.     Ores  carr>'  copper  and    gold 
Has  ateam  power  and  employs  aboiu   15  men. 
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foad  line  of  several  hundred  miles  from  the  mines  to  Zihuatanejo,  on  the 
Pacific,  north  of  Acapulco.  The  route  of  the  proposed  railroad  traverses  an 
exceedingly  rugged  country,  and  the  line  would  require  several  years  to  con- 
stniet.  Surveys  also  have  been  made  for  a  short  line  connecting  the  mines 
with  the  Uruapan  branch  of  the  Mexican  National  railway,  which  is  about 
7£  kilometres  distant. 

Owing  to  its  inaccessibility  and  the  fact  that  the  property  is  controlled 
^y  the  Rothschilds,  many  misleading  stories  have  been  printed  regarding  th« 
Xoguaran,  and  the  popularly  accepted  estimates  of  its  richness,  size  and  pro- 
ductive capacity  are  much  exaggerated.  The  mine  has  a  large  body  of 
U>w-grade  ore  and  probably  will  make  a  considerable  producer  io  time,  but 
the  quantity  and  quality  of  its  ore  are  not  equal  to  ores  possessed  by  a  num- 
^^«r  of  other  copper  mines  in  Mexico.  Development  is  proceeding  very 
^^utiously  and  slowly,  and  at  rate  of  previous  progress  several  years  will 
^  required  to  bring  the  Inguaran  into  the  ranks  of  the  producers. 
IRTERCOLOHIAL  COPPER  CO.  NEW  BRUNSWICK. 

Office:  702  Banigan  Bldg.,  Providence,  R.  I.  Mine  office:  Dorchester, 
Westmoreland  Co.,  N.  B.  Organized  1899,  under  laws  of  Arizona,  with  cap- 
italisation $2,500,000, shares  $10  par.  Darius  L.  Goff,  president;  T.  J.  £d- 
^uds,  secretary;  Allan  W.  Chapman,  general  superintendent;  Henry  Car- 
Quchad,  consulting  engineer.  Lands,  250  acres  freehold  and  1,100  acres 
Whold  held  from  the  crown,  showing  a  blanket  vein  carrying  carbonate 
*Qd  sulphide  ores,  said  to  give  returns  of  3%  to  4%  copper.  Has  shafts  of 
^,  75',  and  150^,  also  a  1,500^  drainage  tunnel,  with  about  8,000^  of  under- 
Sround  openings.  Has  steam  and  electric  power.  The  reduction  plant  in- 
cMes  a  200-ton  concentrator,  leaching  plant  and  electrolytic  refinery.  Equip- 
inent  includes  2  boilers,  4  engines,  crusher,  rolls,  15  tubular  roasting  furnaces, 
sx  900-ton  leaching  vats  and  two  50-kw.  dynamos.  The  electrolytic  plant 
^  550  lead  cathodes  and  550  lead  anodes,  22x33"^  each,  giving  a  plating  sur- 
^  of  5,000  square  feet,  for  the  deposition  of  dectrolytic  copper.  Plant  also 
iiicfaides  tanks  for  precipatition  of  metal  in  cuprous  leachings  on  scrap  iron. 
^  reduction  plant  did  not  prove  satisfactory,  machinery,  going  wrong  after 
^  production  of  about  50  tons  of  refined  copper.  Company  is  out  of  funds 
•nd  jnoperty  idle. 

IVTERMOUNTAIN  GOLD  &  COPPER  MINING  CO.  IDAHO. 

Mine  oflice:  Pocatello,  Bannock  Co.,  Idaho.  G.  B.  Rogers,  president; 
ftank  Ball  treasurer;  G.  A.  Clark,  secretary.  Owns  the  Lost  Horse  group 
Of  claims  on  Ft.  Hall  Indian  reservation,  having  a  50^  shaft,  said  to  be  bot- 
Unned  in  good  ore. 

UlERHATIONAL  CONSOLIDATED  SMELTING  MEXICO. 

h  REDUCTION  CO. 

Oflfce :  care  of  Daugherty  k  Albers,  69  Wall  St.,  New  York.    C.  B.  James, 

iMrident;  Jas.  H.  McKinnell,  secretary  and  treasurer.     Was  organized  Jan. 

I,  1904,  by  merging  of  the  Mexican  Lead  Co.  and  Guaynopa  Smelting  & 

deduction  Co.     Lands  of  latter  were  54  pertenencias,  area  133  acres,  in 

ditaynopa  Cafton,  district  of  Guerrero,  Chihuahua,  Mexico,  showing  ores 
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carrying  5%  to  8%  copper,  with  good  silver  values.   Borne  reputable  re«ide^| 
of  El  Paso,  Texas p  havt?  allowed  their  names  to  be  associated  with  ihaiH 
Mr.  James  in  tlvis  venture,  atid  are  hoping  for  the  beat, 
INTEimATIOWAL  COPPER  CO.  COLUMBIA. 

Office:  71  Broadway,  New  York,  N.  Y.  Mine  office :  Natagaima,  Tolima, 
Columbia*  Organized  Octolier,  19tH),  under  Arizona  laws,  wiih  eapitaliza- 
lion  Sl,tK)O,0(KJ,  shartm  %\  par.  Wm.  R*  Towni*end^  president;  Arthur  \*, 
f 'armody,  vice-president ;  Wm.  H.  Martin,  secretary  and  treiksurer.  Lands, 
J, 300  acres,  near  Natagamia,  said  to  carry  a  good  showing  of  copper,  but  it 
c/innot  be  learned  that  any  effort  ever  has  been  made  to  develop  a  mine 
thereon. 
IHTERIfATIONAL  COPPER  CO.  UTAH. 

Merged,  1003,  in  Dirigo-La  Sal  Gold  h  Copi>er  Mining  Co. 
IHTERNATIOIfAL  COPPER  CORPORATION,    LTD-         NEW  CALEDOHIA- 

Prnperty  sold,   1900,  to  CHletlonian  Mining  Corporation. 
INTERNATIONAL  COPPER  MIKING  CO.  ARI20] 

Office:  P.   O.   Box    5.'i0,   Haiirock,   Mich.     Mine  office:  Bisbee,  Corl 
Co.,  Ariz.     Organiiced  May  18,  1903,  ujider  laws  of  Arizona,  with  capitHaliza^ 
tion  $3,000,000,  shares  $10  par.     Frtnl  J-  Bawden,  president ;  Jas.  R,  Cooj 
vice-preaidont ;  R.  Mount  l^attie,  secretary;  Geo.  H.  Nichols,  treasurer; 
Clausen,  general  manager.    Lands,  14  patented  claims^  near  Solomon  Sprij 
6  miles  southeast  of  Bishee,  in  the  Warren  district.     Idle* 
iNTERNATIONAL  COPPER  MINING  &  MILLING  CO.  WYOl 

Ofhcc:  care  of  K.  M.  Dunn,  Minneapolis,  Miim.     Mine  office:  Encrtnith 
raent.  Carbon  Co,,  \\  yo.     Presumably  idle. 
INTERNATIONAL  COPPER  &  COLORADO,  MONTAJfA,  &  MEXICO. 

GOLD  CO. 

Office:  1122-135  Adams  St.,  Chicago,  HI,  Organized  1899,  underbid 
of  Arizona,  with  capilalixation  $3,0r>0;iMm,  shares  $1  par.  Albert  G  Hi-hu- 
nisne,  president;  A.  B.  Ballon,  se<'rctary  and  treasurer;  W,  C.  HemibuwlMT, 
general  manager;  Gad  Freeman,  superintendent.  Lands,  149  ebimSt  *'*• 
about  400  acres,  in  Routt  Co.,  Colorado;  Madison  and  Missoula  er'; 
Montana,  and  states  of  Sonom  and  Sinaloa,  Mejcico.  Has  shaft  of  . 
Montana,  and  CO'  shaft  in  Colorado.  Ores  wre  siilplude  in  Colorado,  carboaatc 
in  Montana^  and  carbonate  and  oxide  in  Mexico. 

Mexican  properties,  held  under  name  of  the  Simta  Fd  Gold  A*  < 
Mining  Co.,  include  La  Josefita  group,  50  pcrteuencias,  in  Bonora,  ii^ 
Sinaloa  line,  said  to  show  an  StK  ore  body  giv  ing  assays  of  25%  to  28%  coj)prf, 
with  good  surface  showing.     It  is  planned  ttj  develop  tliis*  group  by  quamini; 
I^  Australia  group  of  20  claims,  near  E!  Fucrte,  Sinaloa,  ia  opened  by  n  "(T 
tw^o-compartment  shaft  showing  a  1'  pay^treak  of  bonanjta  ore,  assay i*  -  "^^ 
copper  and  1,212  ox.  silver  per  ton.     La  Rorteo  group,  10  pertenencia^, 
from  San  Bernardo,  has  a  SO'  vein  opened  by  a  150'  timnel,  giving  good  aft«y 
values  in  gold,  silver  and  copper.     El  Negro  group,  14  pertenencias,  carrirt 
gohi  and  silver.     The  Piedregal  group,  15  pertenencia.-*!,  is  a  little  east  <i  B 
^egro.     La  Higuera  group,  8  pertenencias,  \i\  S>ruira  shows  n  MjT  ^my-strfftk 
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in  a  Siy  vein,  carrying  mainly  silver  values.  El  Niflo  group,  10  pertenencias, 
30  miles  southwest  of  San  Bernardo,  gives  good  assay  values  in  gold,  silver 
and  lead.    The  Zacaiecas  group,  of  K)  perteneiicias,  carries  gold. 

Title  to  the  Montana  property  is  now  in  tlie  Montana  Ck)pper  &  Gold  Min- 
ing Co.,  stock  of  which  is  controlled  by  the  International  Copper  &  Gold 
Co.   The  Escalanta  group,  in  Routt  county,  Colorado,^is  undeveloped. 
INTERHATIONAL  GOLD  &  COPPER  CO.,  LTD.  ONTARIO. 

Office:  Mooney-Brisbane  Bldg.,  Buffalo,  N.  Y.  M.  M.  Wall,  president; 
G.  W.  Stanley,  treasurer;  E.  F.  Goff,  secretary ;  R.  E.  Erdman,  superintendent. 
Oiganized  under  laws  of  AiizonsL,  with  capitaUzation  $3,000,000,  shares  $1 
par.  Lands,  sundry  claims  in  the  Hastings  district  of  Frontenac  county, 
OnUrio,  slightly  developed  by  a  lOO'  shaft. 
niTERHATIONAL  GOLD-COPPER  MmiHG  CO.         BRITISH  COLUMBIA. 

Company  lost  its  property,  at  Rossland,  B  C,  and  stock  is  worthless. 
OtTERITATIONAL  GOLD  A  COPPER  MINIKG  CO. 

Office:  62  Commercial  Blk.,  Salt  Lake  City,  Utah. 
QTERHATIONAL  MINE.  MEXICO. 

Office:  care  of  H.  E.  Dugan  &  Co.,  owners,  Douglas,  Ariz.  Lands,  are 
sundry  cliums  on  the  Nacozari  railroad,  Arizpe  district,  Sonora,  about  15 
loiles  south  of  Douglas,  showing  a  2^  to  6'  quartz  vein  carrying  carbonate 
^  aaBa3ring  3%  to  30%  copper,  6  oz.  silver  and  occasionally  a  little  gold, 
devdoped  by  several  shafts  of  20"  to  50^  depth. 

IITERNATIONAL  MINE  &  INVESTMENT  CO.  MEXICO. 

Office:  care  of  E.  F.  Fisher,  secretary,  Douglas,  Arizona.     Dr.  W.  E. 

^^odley,  president;  J.  M.  French,  treasurer;  S.  C.  Morrison,  superintendent. 

Wb,  106  pertenencias,  area  212  acres,  adjoining  the  lands  of  the  Santa 

^osa  Dev^opment  Co.,  about  4  miles  from  the  Nacozari  railroad,  in  the 

^Jiipe  district  of  Sonora,  Mexico.    Lands  show  oxide  and  carbonate  ores 

^^(lying  good  values  in  copper,  lead  and  silver,  with  small  gold  values.     Also 

^^^Hs  sundry  mineral  lands  in  the  Mulatos  district  of  Sonora,  about  200  miles 

^th  of  Santa  Rosa. 

^^^lERNATIONAL  MINING  CO.  COLORADO. 

Mine  o&ce:  Black  Hawk,  Gilpin  Co.,  Colo.     Geo.  F.  Johnstone,  manager. 

^^^es  carry  gold,  silver  and  copper.    Has  st«am  power. 

^ItnRNATIONAL  MINING  CO.,  LTD.  ONTARIO. 

OfBce:  care  of  V.  E.  Metzger,  secretary  and  treasurer,  Sault  St.  Marie, 

^ch.    C.  S.  Beadle,  general  manager.     Lands,  1,400  acres,  known  as  the 

^*^y  location,  lying  east  of  the  Mississagua  river,  in  Patton  and  Thompson 

^Woships,  30  miles  east  of  Sault  Ste  Marie  and  5  miles  from  Dean  Lake  sta- 

^*>ii,  Algoma,  Ontario,  opened  by  12  test  pits,  deepest  24',  shoeing  a  3'  vein 

^^^rying  chalcopyrite  assaying  5%  to  28%  copper,  ^nth  small  gold  and  silver 

l^tERNATIONAL  MINING  A  REFINING  CO.  CHILE. 

Mine  office:  Chaftaral,  Atacama  Chile.     Operates  a  group  of  old  mines 
^  CbaAaral,  and  also  b  opening  mines  in  the  Huantajayu  district. 
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IKTERNATIONAL  NICKEL  CO. 

Office:  43  Exchange  Place,  New  York.    Organized  March  30,  1902  ^^j*^, 
under  laws  of  New  Jersey,  with  authorized  capitalization  $24,000,000,  sharr  ' 


$100  par,  half  in  6%  non-cumulative  preferred  and  half  in  common  stock,^^  ^ 
outstanding,  $8,741,506  preferred  and  sapie  amount  of  common  stock.     Df^^^ 
bentures^    $10,000,000   authorized,    at    5%;   issued,    $9,903,440.     Ambroft,^^^ 
Monnell,  president;  Col.  R.  M.  Thompson,  chairman  executive  committe— ^^"^ 


Stephen  H.  B.  Bell,  secretary. 

Company  is  a  securities  holding  corporation  only,  controlling,  by  stc:^:-^^ 
ownership,  the  Canadian  Copper  Co.,  Vermilion  Mining  Co.,  Orford  finp--,       ^ 
Co.,  An^o-American  Iron  Co.,  Nickel  Corporation,  Ltd.,  Soci^t^  Min^^^ 
Caledonienne  and  American  Nickel  Works  at  Camden,  N.  J.:  also  holds 
tensive  stock  interests  in  the  Soci^t4  le  Nickel  and  other  companies^       r 
commonly  known  as  the  Nickel  Trust,  and  while  not  absolutely  coijirc»>^^ 
the  world's  nickel  supply,  is  the  dominant  power  in  that  industry.     Net  f^^, 
ings  for  the  first  year,  ending  March  31,  1903,  were  $559,000,  and  for  lAe 
fiscal  year,  ending  March  31,  1904,  gross  earnings  were  $966,225,  and  iwt 
earnings  $341,102. 
INVESTORS  MINING  &  POWER  CO.  WYOHUVG. 

Office:  care  of  C.  T.  Bergquist,  P.  O.  Box,  132,  Encampmex^t,  Wjd. 
Capitalization    $1,000,000.    Lands,  somewhere  in   Wyoming,  are  said  1^ 
carry  one  mile  on  the  strike  of  two  promising  copper  veins. 
IOWA-NEW  MEXICO  MINING  CO.  NEW  MEXICO. 

Supposed  to  have  copper-gold  claims  on  Turkey  Creek,  also  at  Schehef- 
ville,  N.  M.,  but  letters  returned  unclaimed  from  both  points. 
nUGOYEN  HERMANOS  y  CA.  MEXICO* 

Mine  office:  Huetamo,  Michoacan,  Mex.     Produced  48.9  metrie  im^d 
copper  in  1902. 
IRISH  MINES.  ARIZ01U' 

A  group  of  7  claims  in  the  Greenlee  district  of  Graham  county,  Ariaonif 
said  to  show  a  vein  of  10'  to  15'  width,  showing  oxides  and  altered  j 
ores  carrying  values  up  to  15%  copper,  slightly  developed  by  a  IOC  1 
IRONCLAD  COPPER  MINING  CO.  OMGOl- ' 

Office:  care  of  Dr.  P.  L.  Mackenzie,  Portland,  Ore.     W.  H,  W^uTO^ 
secretary.     Lands,  10  claims,  in  St.  Helen's  district  of  Washington,  on  whkft 
2  veins,  giving  average  assay  values  of  about  $25  per  ton  in  copper,  gold  atrf 
silver,  have  l>een  slightly  developed. 
IRON  CROWN  GROUP. 

Promising  claims  in  the  vicinity  of  the  Hetta  Mountain  grouii^  \ 
Copper  Harbor,  Prince  of  Wales  Island,  Alaska.  Idle  at  last  acoounti. 
IRON  DYKE  COPPER  MINING  CO.  0119 

Office :  Erie,  Pa.    Mine  office :  Carson,  Union  Co.,  Ore.    Frank  E.  Bm 
superintendent.     I^nds  are  slightly  developed  by  tuxmel. 
IRON  FALLS  GOLD  &  COPPER  MINING  CO. 

Letters  returned  from  former  office,  713  New  York  Blk.,  Seattle,  1 
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IRON  HORSE  millHG  &  MILLING  CO.  ARIZONA. 

Mine  office:  Globe,  Gila  Co.,  Ariz.  Organized  1904,  with  capitalization 
$500,000. 

IRON  KING  MINE.  ARIZONA. 

There  are  two  Iron  King  copper  mines  in  Yavapai  county,  Arizona. 
One  is  o^^Tied  by  the  American  Copper  Co.,  the  other  by  the  Equator  Mining 
&  Smelting  Co. 

n^ON  KING  EXTENSION  MINING  CO.  ARIZONA. 

Office:  66  BnJadway,  New  York.     Mine  office:  CarroUton,  Yavapai  Co., 
Ariz.     A  Douglass-Lacey  promotion. 
IRON  MASK  MINE.  BRITISH  COLUMBIA. 

Operated  by  British  Columbia  Exploration,  Ltd. 

IRON  MOUNTAIN  COPPER  CO.  UTAH. 

Said  to  be  developing  veins  carrying  copper,  lead,  gold  and  silver,  18 

miles  from  Lund,  Utah.     Duncan  J.  Frew,  superintendent,  at  last  accounts. 

ISABEL  COPPER  MINING  CO.  WYOMING. 

Property  sold,  October,  1902,  to  Rambler  Mining  &  Smelting  Co. 
WNA  ISABEL.  MEXICO. 

Bline  office:  care  of  Jesus  M.  Celaya  y  Ca.,  Saric,  Sonora,  Mex.     A  copper 
prospect  showing  slight  development. 
ISHPEMING  &  BISBEE  DEVELOPMENT  CO.,  LTD.  ARIZONA. 

Attempted  organization  under  this  title,  in  1903,  not  effected. 
ISLAND  CITY  COPPER  MINING  CO.  WYOMING. 

Office:  Eaton  Rapids,  Mich.  Letter  returned  from  former  mine  office, 
Saratoga,  Carbon  Co.,  Wyo.     Presumably  idle. 

iSLAHD  MOUNTAIN  CONSOLIDATED  COPPER  CO.  CALIFORNIA. 

Lands,  7  claims,  in  Trinity  county,  near  the  Mendocino  county  line,  Califor- 

^^^,  opened  by  a  490^  tunnel  and  having  several  open-cuts,  on  a  vein  ranging 

''P  to  130'  width  and  traced  for  about  SOO',  capped  by  large  boulders  carrying 

*^^Pper  and  iron  sulphides.     Property  considered  promising. 

^^B  ROYALE  COPPER  CO.  MICHIGAN. 

Office:    199  Washington   St.,    Boston,   Mass.     Mine   office:   Houghton, 

^^ghton  Co.,  Mich.     Employs  about  400  men.     Organized  March,   1899, 

-'^^©r  laws  of  New  Jersey,  as  a  consolidation  of  the  Isle  Royale  Consolidated 

*niiig  Company  and  the   Miners'  Copper  Company,   with   capitalization 

Y'*»^5o,000,  shares  $25  par.     Annual  meeting,  first  Wednesday  in  April,  at 

w^'^ey  City.     A.  S.  Bigelow,  president;  Edgar  BufTum,  vice-president;  W.  J 

t^^^^,  secretary  and  treasurer;  preceding  officers,  C.  H.  Bissell,  and  W  A  S. 

-j^^'lines,  directors;  Wm.  E.  Pamall,  superintendent;  H.  D.  Haddock,  clerk; 

Y^*-  Oolenso,  chief  mining  captain ;  James  E.  Richards,  surface  superintendent; 

^^-    G.   Glanville,   mill  superintendent.     The   Isle   Royale  company  owns 

^^fOOO  worth  of  stock  in  the  Lake  Superior  Smelting  Co. 

I^nds,  3,240  acres  of  mineral  lands  and  an  80-acre  millsitc,  including  the 

^^    Isle  Royale,  Grand  Portage  and  Huron  mines,  the  Dodge  and   Frue 

^^^>Bpect8  and  sundry  undeveloped  lands,  with  an  option  on  the  mineral 

^Shts  of  the  Montezuma  tract  of  about  250  acres  lying  next  west     Lands 
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include  all  of  Sections,  1,  2  and  11  and  part  of  Sections  3,  9,  10  and  15,  iD 
T.  54  N.,  R  34  W.,  also  160  acres  in  6-54-33;  40  acres  in  31-55-33  and  160 
acres  in  36-55-34,  giving  a  compact  tract  carrying  about  2^  miles  on  the 
strike  of  the  lodes. 

The  three  old  mines  included  in  the  present  Isle  Royale  tract  mack 
24,226  tons,  590  lbs.  refined  copper,  of  which  the  Huron  furnished  17,8^ 
tons,  225  lbs.,  the  Isle  Royale  4,602  tons,  71  lbs.,  and  the  Grand  Porta^ 
1,741  tons,  294  lbs.  These  products  were  secured  under  primitive  conditic^^ 
and  at  a  loss  of  about  $2,500,000.  The  old  Isle  Royale  And  Grand  Port^ 
mines  were  opened  in  1853,  and  the  Huron  in  1855.  The  history  of  all  tUn 
is  given  in  detail  in  Vol.  I. 

The  Isle  Royale  has  3  parallel  amygdaloid  beds  with  strike  of  N.  32" 
E.,  and  dip  of  56!^,  of  which  two  have  been  extensively  opened,  these  beii^ 
the  Isle  Royale  and  Portage,  the  latter  lying  approximately  200^  west  o/  the 
fonner.     The  new  shafts  are  on  the  Isle  Royale  lode,  but  the  Portage  bed  is 
opened  on  many  levels  by  crosscuts.     East  of  the  amygdaloids  is  the  "Mabbs 
vein,"  lying  near  the  Eastern  Sandstone,  4'  to  T  wide  and  rich  in  mass  and 
barrel  copper,  but  deficient  in  stamp  rock.     It  was  opened  to  a  depth  (A 
about  250^  by  John  and  Austin  Mabbs,  many  years  ago,  but  has  not  been 
reopened  by  the  present  management.    There  also  are  unidentified  and  un- 
explored copper-bearing  amygdaloids  lying  west  of  the  Portage,  and  occa- 
sional occurences  of  arsenical  ores  of  copper. 

No.  1  shaft,  near  the  northern  boundary  had  3  compartments  and  was 
1,335'  deep.  The  Portage  lode,  lying  150'  to  220'  to  the  westward,  wtf 
reached  by  5  crosscuts,  on  the  11th  to  15th  levels,  inclusive,  and  about  tiro 
miles  of  drifts  were  opened  thereon.  This  shaft  was  completdy  gutted  by  &«» 
late  in  1903,  and  has  not  been  rebuilt.  When  in  operation,  stoping  in  No.  1 
was  about  equally  divided  between  the  Isle  Royale  and  Grand  Portage  bedSr 
these  amygdaloids  being  markedly  similar  in  characteristics  and  values. 

No.  2,  located  2,280'  southwest  of  No.  1 ,  is  a  3-copipartment  shaft  1,335' 
deep.  The  Isle  Royale  lode  only  was  stoped  from  No.  2  before  the  burning 
of  No.  1,  but  since  then  the  south  drifts  of  No.  1  on  both  lodes  have  beea 
made  tributary  to  No.  2.  Concrete  dams  have  been  built  across  the  sootk 
drifts  of  No.  1  at  the  13th  and  14th  levels,  holding  back  the  mine  water  and 
surface  water  is  collected  on  the  8th  level  and  sent  to  No.  2  shaft  for  foiidiigoiii 

In  addition  to  the  two  new  shafts  there  are  28  old  shafts,  in  the  thm 
old  mines,  and  masonry  dams  have  been  built  underground  at  various  poiflti 
to  hold  back  the  waters  in  the  old  openings.  No.  2  shaft  has  skip  traeb 
laid  with  45-lb  rails.  The  Isle  Royale  bed  is  80'  in  extreme  width  in  oertflli 
levels  of  No.  10  Huron,  the  southernmost  of  the  old  shafts,  and  the  kxfell 
supposed  to  have  been  lost  in  the  bottom  levels  at  the  southern  end  of 
Huron.  The  mine  has  about  8  miles  of  new  openings,  in  addition  to  stopil' 
out  openings  of  about  3  miles  in  the  old  Isle  Royale  and  Grand  Portage  flsb 
and  about  5  nflles  in  the  Huron.  The  mine  has  stopes  opened  fcNrfour  J8 
to  come,  and  no  sinking  has  been  done  since  1902. 

In  1904  a  new  shaft  was  opened  on  Section  11.,  the  Ide  Royale 
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having  been  located  previously  by  diamond  drill  borings.    The  new  shaft  is 

about  7,300'  southwest  of  No.  2  and  not  far  from  the  center  of  Section  11. 

The  shaft  was  started  June  3,  and  drifts  started  on  the  120'  level  in  September. 

The  shaft  found  but  a  few  feet  of  overburden  and  opened  phenomenally  good 

ground,  rich  in  mass,  barrel  and  stamp  copper.     Developments  have  shown 

that  the  principal  values  at  this  point  favor  the  foot  wall.     The  drifts  do  not 

show  as  rich  ground  as  the  shaft,  but  are  in  ground  of  excellent  average  grade. 

The  lode  shows  much  epidote,  where  opened  by  the   Section  11  shaft  and 

the  developments  are  decidedly  promising.     Small  shipments  were  begun 

late  in  December,  1904.   A  new  shaft  may  be  sunk  to  replace  the  present 

one,  in  order  to  secure  a  more  even  balancing  of  the  territory  that  this  shaft 

^iU  develop.    A  shaft  was  started  in  the  summer  of  1904  on  Section  10,  but 

^as  discontinued  in  October,  because  of  the  heavy  overburden  encountered, 

and  a  diamond  drill  substituted.    The  drill  cores  show  an  amygdaloid,  about 

5'  of  which  carries  fine  stamp  copper. 

-    Shafts  Nos.  1  and  2  have  duplicate  equipments,  with  combination  shaft- 

^>olthouses  44x60^  on  the  ground  and  W  high,  fitted  with  18x24''  and  13x20* 

<'''^2«hers  made  by  the  Portage  Lake  Foundry  &  Machine  Works.     Each 

^^a^Llt  has  a  3,000-ton  coal  trestle  and  a  Nordberg  two-stage  compound  35-driIl 

^^'   compressor.     The  engine  houses  are  50x90',  of  steel  on  stone  foundations. 

^**^^  hoists  have  18'  &*  drums  with  lathe-turned  grooves  for  6,000'  of  l^" 

^'^^^  cable,  built  to  hoist  6-ton  skips  from  a  depth  of  6,000'.     Boiler  houses 

^■~^»  44x72',  with  coal  storage  additions  16x72',  each  housing  three  84*^  150-h.  p. 

"^^^^■^zontal  Burt  boilers.     The  machine  shop  is  40x60',  of  steel  on  stone 

'^'^-•jidations,  with  full  equipment  of  tools  required  for  heavy  mining  work. 

^      ^dam  to  impound  feed-water  for  the  boilers  is  300x500'  in  area  by  6'  deep. 

^"^^re  are  about  100  good  dwellings  mostly  new,  on  the  company's  lands. 

The  Isle  Royale  Railroad,  owned  by  the  company,  connects  the  mine 

**"^^d  mill  with  4  miles  of  main  line  having  easy  grades,  and  is  equipped  with 

^^"^""^  35-ton  and  one  55-ton  locomotive  and  forty  40-ton  steel  rock  cars  with 

*^  ^^    brakes. 

The  millsite,  at  the  mouth  of  the  Pilgrim  river,  has  nearly  one  mile  front- 

"^^""^on  Portage  Lake.    The  mill  is  134x2^,  of  steel  frame  on  stone  founda- 

"'^^^w,  with  three  2,000-ton  rock  bins  and  three  500-ton  Nordberg  stamps 

^^^^"^h  circular  mortars  and   ^^  screen  openings.     Each  stamp  has  32-ton 

"^^^rtars  resting  on  anvil  blocks,  bedded  on  platforms  20'  square  and  3' 

^^^*k,  of  14x24^x20'  oak  timbers.     Underneath  each  platform  is  a  caisson, 

"~~*^^hing  to  bedrock,  made  of  5-16*  boiler  steel,  74'  long,  and  12'  in  diameter 

^^^til  near  the  top,  where  there  is  a  bell-shaped  flare,  20'  in  diameter,  to 

~j^B>port  the  oak  platforms  under  the  anvil  blocks.    The  caissons  and  spaces 

^^^ween  are  filled  with  concrete.    The  dressing  floor  has  72  rough  jigs  and 

^^  finisher  jigs  of  the  Pamall-Krause  type,  slime  tables  and  1  Bartlett  and 

^    ^ilfley  concentrators  to  treat  the  slimes  from  the  circular  tables.    There 

'^    •  complete  machine  shop  on  the  second  floor  of  the  mill.     A  750-h.  p. 

^^*^ne  runs  the  mill  and  shop,  taking  steani  from  four  250-h.  p.  boilers, 

^*^  a  46x72'  boiler-house  at  the  rear  of  the  mill.     One  head  is  to  be  changed 
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■■icr  aad  lift^iog  a  triple  diA^ha]le 
■ng  2,300^  from  piuiip4u)i]Be  to  mill, 
imam  thm  nil  to  obiiftte  sUunp-sand 


i?&(i«eiCM4C  tlie  tiilftlBe.  Three  lOO-h.  pi>  boikts  fviBiili  power  for  the  pumpi^ 
fiii4  boog  tftken  Irom  ft  Iftrge  eool  Umk  fti  Ibe  leftr  of  the  pmnplicni^e  boiler 
tooiiiB»  Uatd  wfttcr  cofDtng  from  a  liftoi  nnr  Uie  aiil. 

A  :i2x60tr  whftrf  ftt  the  millnt^^  vHh  dcvp  micr  ftlof^nde,  hfts  ippli- 
urn-f**!  for  unloftdtms  roal  rftrgon  and  grawnl  Mgbv  ftad  lor  the  di^wtdi  d 
iiiiiii?nil  iwm  the  tniU»  to  the  Bin^teiB  fti  Ikillar  Bftj,  jofll  Bcrom  the  bJ». 

1  h(<  Inlt*  Koyale  lias  pro^^en  ft  disftppointnimt*  but  entk  1904  withireftlly 
iii*j»n»viH|  jiroHiMH'trt  due  to  ibe  enootiragiii^  devvlopoQenU  on  SecUoti  11,  itti 
\hv  mlMinfed  prire  of  copper.    The  pert^atftgeof  r^ncd  copper  secured,  whale 
ri*nminiiijc  InwJtaH  improved  from  year  to  year,  the  retume  being  oxily  1L7  Ib& 
|M»r  Urn  \n  HMll,  13,5  [\m.  in  1902  and  15,8  lbs.  in  1904.     Production  of  fiutf 
r,ipi«ir  viifcM  :i/)iH»,71H  llm,  in  1902,  3,134,601  lbs.  in  1903  and  2,442,905 Ibe/ui 
hHM     The*  tlHKi  prndm-tion  was  secured  from  199,493  tons  of  rock  staoiped, 
nl  ii  iiwi  tif  II  Sfi  i-mt.s,  and  wiis  sold  at  13,12  cents, 
IfttK  HUYALK  LAWD  CORPORATrON,  LT0.  MXCHlGAi;. 

iM11m»«  21,  Nnitli  Juhu  St.,  Liverjwo),  Eng,  Otganise^  June  21,  18110* 
Ha  >Vr(ii1ttfii  (/npixT  (*o.,  Ltd.,  name  changed  to  present  title  July,  1901. 
{ 'H|iM»fUtitinti  £2*J5.IMM),  shanw  £5  par,  in  2,000  first  preference,  1,089  second 
|M««fi'ivh4'«i  mid  1 1 /.HI  ordiimry  shar^.  Preference  shares  all  issued  and 
(ully  \mU[\  H  1,^)01  ordinary  shares  isstied,  £4  paid  in.  Rc^nald  Young, 
rhiiinnaiv;  Jubn  Tiblw,  secretary;  Rufu»  R,  Goodell,  agent,  Houghton,  Mich. 
I.hiiiIm^  H3,724>  acres,  mainly  copper-l>earing,  upon  the  northcTD  fold  of  the 
Kiivv«H*nawari  nyncline,  on  isle  Royalc»  Lake  Superior,  Michigan,  eompri^ng 
tliiMiiajnr  jMirtifiu  of  I  he  area  of  tins,  the  largei^t  fresh  water  island  of  the  globe^ 
ruiinidtTal>h'  luiniiif^  <if  a  nit  her  desultory  nature  has  been  done  upon  Ibcae 
h\u*\H  at  vari*His  jM^imlH  in  the  past,  and  some  copper  secured.  Lost  work 
\MiH  dt»ncs  lSil2,  under  the  management  of  the  late  Jacol*  Houghton, 
ITSUKI  MINE,  JAPAK. 

Mine  tjflice:  lisuki-mura,  Kuma-gori,  Higo,  Japan.     Ore  ts  ehalcopyrite 
luitociated  with  imri  pyrites,  averaging  5%  to  6%  copper,  in  veins  in terbedded 
in  cby-shite.s.     Production  in  1900  was  1,080,163  lbs.  refined  copper: 
IVANHOE  GROUP.  BRITISH  COLUMBU. 

MiJie  otTicc:  Alhcrni,   Vancouver    Island,   B.  C.     Has  a   140'  crossM^ut 
tunnel. 
IVANPAH  CONSOLIDATED  SMELTIHG  CO.  CALIFORIHA, 

OflTif  c  Wjirtix  iild^:,.  L*>^  A i nicies,  CaL  Said  to  own  the  Copper  World 
ntine^  i\en.T  Manvel  and  Blake,  San  Bemarrltno  county,  Califomia,  with  ft 
40-tou  smelter,  but  letters  returned  unclaimed  from  both  phiCQft. 
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JACK  COPPER  MIimiG  &  MLLIKG  CO. 

A  nebulous  proposition  of  doubtful  merit  regarding  which  definite  in- 
formation has  not  been  secured.  « 
JACK  POT  MIimiG  &  MILLING  CO.                                             WYOMIlf G. 
Offices:  care  of  H.  O.  Granberg,  secretary  and  treasurer,  Oshkosh,  Wis. 
Mine  office:  Copperton,  Wyo.    Capitalization   $1,000,000,   shares   $1    par. 
Le^is  Johnson,  manager.    Lands,  9  claims,  opened  by  316'  of  shafts  and  W 
of  laterals,  said  to  show  a  70'  vein  of  low-grade  ore,  improving  at  depth. 
Has  necessary  mine  buildings  and  is  developing  steadily  with  a  small  force. 
JACK  TAR  COPPER  CO.                                                                    ARIZONA. 
A  swindle,  promoted  by  the  notorious  Wm.  F.  Wemse  &  Co.,  Bond  & 
Stock  Co.,  421  Olive  St.,  St.  Louis,  Mo. 
JACKSON  &  BONDURANT.                                                                ARIZONA. 

Office  and  mine:  Quartzite,  Yuma,  Co.,  Ariz. 
JALISCO  COPPER  MINING  CO.  ARIz6nA. 

Office:  135  So.  Broadway;  Los  Angeles,  Cal.  Mine  office:  Nogales.  Santa 
Cruz  Co.,  Ariz.  Organized  under  laws  of  Arizona,  with  capitalization 
^l|000,00O,  shares  $1  par.  A.  R.  Noon,  president;  W.  J.  Stevens,  secretary. 
Wis,  8  claims,  area  160  acres,  near  Oro  Blanco,  Pima  Co.,  Ariz.  Actions  of 
company  regarded  with  suspicion,  and  apparently  no  work  in  progress. 
JAXAICA  COPPER  CO.  JAMAICA. 

Office:  Baltimore,  Md.  Organized  January,  1903,  with  capitalization 
^l»00O,OOO.  Lands,  1,000  acres,  cliumed,  by  company  to  be  heavily  timbered 
^h  logwood,  satinwood,  ebony,  cedar  and  walnut.  Company  claims  that 
^ments  of  ore  to  England  have  returned  22.31%  copper.  Company 
''^Suded  dubiously. 

JAPAN-FLORA  MINES  &  TUNNEL  CO.  COLORADO. 

r  Office:  310  Colorado  Bldg.,  Denver  Colo.,     Mine  office:  Telluride,  San 

^%ucl  Co.,  Colo.     Employs  30  to  40  men.    T.  Walter  Beam,  president  and 
S^oeral  manager;    Wm  E.  Himiphreys,  secretary.     Organized  August  22, 
^903,  under  laws  of  Colorado,  with  capitalization  $2,000,000,  shares  $1  par. 
^<aadB,  35  patented  claims,  area  317  acres,  in  the  Upper  San  Miguel  district, 
^wing  8  fissure  veins  in  andesite  breccia  carrying  auriferous  and  argentifer- 
ous galena  and  iron  pyrites  with  quartz  gangue,  averaging  about   0.5% 
Copper,  10%  lead,  8%  zinc,  23.5  oz.  silver  and  $10  gold  per  ton,  opened  by  a 
<^  shaft  and  8  crosscut  tunnels,  two  longest  1,600'  and  2.752',  with  19,655' 
^  underground  openings,  estimated  to  give  150,000  tons  of  ore  blocked  out 
'or  fltoping.     Has  steam  and  electric  power,  with  45-h.  p.  hoist,  2  Leyner  air 
^mnpreasors,  power  drills  and  shops.     Property  is  being  developed  along 
^)fi(eiiiatic  and  business-like  lines  and  has  produced  considerable  ore. 
USSLLk  COPPER  CO.  NEW  MEXICO. 

Reorganized,  1903,  as  Three  Bears  Copper  Company. 
JASILLA  MINING  &  SMELTING  CO.  NEW  MEXICO. 

Mine  office:  JariUa,  Otero  Co.,  N.  M.     Lands,  20  claims,   held  under 
^year  bond  and  lease  expiring  1909.    Said  to  plan  construction  of  100-ton 
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JASPrat  tfOUHTAIlf  COPPER  CO.  WYOMIHG. 

Ifiiie  uSrc;  DougiaAy  Gcmvene  Co.,  Wyo,    H.  R.  Mewia,  5Upeni](eodefit. 
JKFFEBSDll  COPPER  Ca 

A  swindle,  promoled  by  the  siotofioas  Wnu  F*  Wernae  gang, of  St.  Louk 
JOTSRSDV  COPPER  KDHKG  CO. 

A  evindk.  perpelnii<?d    by  the  notonous  W,  C.  OUhoun,  of  Denver. 
JE7FERSD1I  €X>innT  MIiniG  CO.  MORTAJfil 

Jfiiie  office:  Bttan,  Jefferson  Co.,  Hont.     Oi^nixcd  by  eastern  p&rti^ 
for  the  purpose  oC  lesmg  tbe  mine  of  the  Baati  &  Bay  Si  Ate  Mining  Co , 
which  ha?  been  done.    Apparently  mixed  up  somehow  v^^ih  iLe  La  Franw 
company. 
JEFFERSOH-MOHTAHA  COPPER  MIIIES  CO.  MOlfTAKA. 

Office:  carp  of  Clarence  MrComick,  Salt  l^ke  City.  Utah.     Mine  ofc: 
Cori>in,  Jeffer^ti  Co.,  Mont,  UrTganiaed,  1904.  to  uke  fiver  about  half  of  tlic 
Wif-kes  and  rrConncll  groups  of  39  claims,  near  Corbin. 
JEFFS  LAUD  CO.  MICHIGAJV. 

Office:  Kockland,  ihttotiagon  Co.»  Mich.     Owns  SOO  actvs  uf  mineral 
land,  north  and  wewl  of  Rockland,  on  wlijrh  a  UtlJe  exploring  work  vb» 
done,  189«>-19(¥).     Fully  de*«cribpd  in  Vol.  1. 
JELM  TOWHSITE  &  MIlflUG  CO.,  WYOMUG 

Office:    Kasota    Blk.,    Minneapolis    Minn,    Mine   office:   Jclni,   Albany 
Co.,  Wyo.     Idle  at  last  accounts. 

T.  w.  jEiTEii.  iiE3aca- 

Office,  mine  and  works:  Magdalena,  Sonora.  Mex,  The  smelter,  knoi%'*' 
as  Las  Mara  villas,  produced  3,527  lbs.  fine  copper  in  1903. 

JEROME  CAiON  COPPER  CO.  ARIZOHi^-^ 

Office:  lOBJ^  South  Broadway,  Los  Angeles,  Cal.     Mine  office:  Granite- ^^ 
Yavapai  Co.»  Ariz,     Organist  1901,  under  laws  of  Arizona,  with  capital-^"""^ 
izattofi  $1,000,000,  shares  $1    pan     J,    VV,  Tibot,   preddeiii ;  G,    B.  Tibot,*-^ 
secretary;  Jos.  8.  Smith,  superintetident,     Liiiids,   16  claims,  including  the     ' 
Copper  Glance  group,  U  miles  iK>rtbwe8t  of  Jerotiie.  showing  a  vein  ranging  from 
2'  to  7'  wide,  ore  from  which  has  given  assays  up  to  '2H%  copper,  60  oz,  silver 
and  $110  gold  per  ton.    Has  steam  power,  air-compressor  and  drills,  hoist 
and  pumps.     Officers  of  company  stand  well, 
JEROME  COPPER  CO.  ARIZONA. 

8uccf?eded  by  Cleopatra  Copper  Co. 
JEROME  SILVER-COPPER  MIITES  CORPORATIOH.  ARIZONA. 

OfficEt:  care  of  C,  D.  Smith  li'  Co.,  25  Hrosid  St.,  New  York.     Mine  office: 
Jerome,  Ynvajmi  (Vk,  Ariz.     Idle  at  hist  amjunts. 
JESSIE  BELLE  MINING,  MILLING  &  SMELTING  CO.  CALIFORNIA. 

Offirc:  302  LaiikcTMliim  HliitJ.,  L(i«  Angelc?<.  Cat  Mine  office:  Daulton, 
Made  ra  C<^ . ,  Cal .  ( >rga  n  i  /ah\  1 902 ,  i  rn  d  c»r  la  ws  of  A  ri  zona ,  with  ca  pit  al  i  «at  ion 
II  ,ri(Kl,tMM),  Hhares  $1  p/tr,  W.  H .  SiiUada,  president ;  W.  T.  Carter.  secpetar>'. 
Lundw,  3  patented  clninxi*,  area  i(\  acres,  with  200'  main  shaft  showing  4 
fissum  veins  carrying  oxide,  carbonate  and  Hulphide  ores  assaying  15%  to 
20%  copper,  6  oz.  to  10  ot,  silver  and  $8  to  $15  gold  per  ton.     Mas  steam 
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power,  air  compressor  and  30-ton  concentrator,  and  begun  production  August, 
1904,  making  regular  shipments  of  ore  netting  $240  to  $620  per  car.    Com- 
pany plans  increasing  capacity  of  concentrator  to  100  tons  daily. 
JESUS  MARIA  MINES  CO.  MEXICO. 

Mine  office:  Parral,  Chihuahua,   Mex.     Percy  L.   Feam,  manager,  at 
last  accounts.     Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
MIHA  JESUS  MARIA  DE  BAQUERACHIC.  MEXICO. 

An  old  property,  once  of  importance,  near  the  Lluvia  de  Oro  mine, 
-in  the  state  of  Chihuahua,  Mexico.  Ores  are  copper  sulphides,  carrying  about 
5  oz.  silver  and  $2  gold  per  ton. 

JICARILLA  MINING  &  MILLING  CO.  NEW  MEXICO. 

Mine  office:  Jicarilla,  Lincoln  Co.,  N.  M.  Said  to  plan  erection  of  a 
custom  mill. 

JICARILLA  MINING  &  REDUCTION  CO.  NEW  MEXICO. 

Office:  108  La  Salle  St.,  Chicago,  Ills.  Mine  office :  Jicarilla,  Lincoln  Co., 
N.  M.  Geo.  E.  Emery,  president;  H.  G.  W.  Reinhardt,  secretary;  Wm.  A. 
Franklin,  manager;  J.  L.  Walsh,  mill  superintendent.  Lands  are  developed 
by  shaft,  producing  gold-silver-copper  ores.  Has  steam  power  and  15- 
stamp  mill,  and  plans  building  cyanide  plant  and  installing  electric  power. 
Employs  about  30  men. 

J.  L  C.  MINING  CO.  UTAH. 

Office:  Salt  Lake  aty,  Utah.  Mine  office:  Park  Cit]^,  Summit  Co., 
Utah.  G.  D.  B.  Turner,  general  manager;  N.  A.  McLean,  superintendent. 
Lands,  in  the  vicinity  of  the  Daly- West  and  Daly  Judge,  are  developed  by  a 
625'  shaft.  Is  controlled,  through  stock  ownership,  by  the  West  Quincy 
Mining  Co. 

JDfULCO  MINING  CO.  MEXICO. 

Office:  care  of  City  Brewery,  San  Antonio,  Texas.     Mine  office:  Otto, 
Goahuila,  Mex.     Emplo3rs  350  men.     Organized  1901,  under  laws  of  Texas, 
with  capitalization  $500,000,  shares  $50  par.     Otto  Wahrmund,  president; 
0    S.  Newell,  vice-president:  S.  G.  Newton,  secretary;  John  J.  Stevens, 
treasurer ;  Arthur  L.  Tuttle,  superintendent.     Lands,  11 1  pertenencias,  includ- 
ing the  Gruadalupe,  Casita  and  Alfaris  mines,  located  in  a  comparatively  new 
Duning  district,  opened  by  a  300^  shaft  and  5  tunnels  with  aggregate  length 
of  5,160^.     Ores  are  oxides  and  carbonates,  shipped  to  the  Aguascalientes 
plant  of  the  American  Smelting  and  Refining  Co.  for  reduction,  and  giving 
average  returns  of  15%  copper,  9  oz.  silver  and  $2  gold  per  ton.    Has  gasoline 
power,  and  has  built  a  5-mile  narrow-gauge  railway  from  Otto  to  Jimulco, 
Connecting  at  latter  point  with  the  Mexican  Central  railway.   Production, 
1904,  was  1,093,957  lbs.  fine  copper.     Property  has  a  good  management  and 
la  understood  to  be  earning  a  small  profit  over  and  above  the  very  considerable 
cost  of  development. 
JOHK  D.  COPPER  MINIH6  CO.  WASHINGTON. 

Property  sold  to  Ethel  Consolidated  Mines  Co. 
JOHN  DIAS  MINE.  CALIFORNIA. 

Property,  in  Section  12,  T.  0  S.,  R.  10  K.,  Mariposa  Co.,  Cal.,  is  opened 
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by  a  shallow  shaft  on  a  3'  vein  in  schistose  diabase  carrying  cuprite,  azurit 

chrysocolla  and  chalcopyrite.  Ore  is  said  to  assay  $40  per  ton  in  copper  ai 

gold. 

JOHinfY  BULL  COPPER  MINIH6  CO.  NEW  MEXIC 

Office:  Stein's  Pass,  Grant  Co.,  N.  M.    Company  deeply  involved,  ai 
apparently  bankrupt.    Idle. 
J0H5S0N  MIlfE.  NORTH  CAROLIN 

Mine  office:  High  Point,  Guilford  Co.,  N.  C. 
JOHNSON  MINES.  WASHINGTO: 

In  the  Stanaway  district  of   Kittitas  county, Washington.      Shippe 
some  native  copper  and  high-grade  ore  to  Puget  Sound  smelters  in  1903. 
JOHNSTOWN  MINING  CO.  MONTANi 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.     Is  a  subsidiary  corporatio 
of  the  United  Copper  Co.,  holding  title,  from  the  Montana  Ore  Purchasii 
Co.,  to  the  eastern  portion  of  the  Rams  mine,  which  is  involved  in  the  Micha 
Davitt  suit  b^ween  the  Heinze  and  Amalgamated  interests. 
JOSEPHINE  MINE.  WASHINGTO] 

Office:  care  of  Bevis  Bros.,  Spokane,  Wash.  Property  is  located  i 
the  Metalline  camp,  Washington.  Shafts  said  to  show  11'  vein  at  50^  dept! 
JOSEPHINE  COPPER  MINING  &  SMELTING  CO.  MONTANi 

Organized,  1903,  to  take  over  sundry  mining  claims  in  the  BUckfw 
ceded  district  of  Teton  county,  Montana. 
JOSEPHINE  GOLD  &  COPPER  MINING  CO.  ARIZONi 

Office:  care  of  Herbert  S.  Shaw,  15  Brown  Palace  Hotel,  Denver,  GoL 
Mine  office:  Pr^ott,  Yavapai  Co.,  Ariz.  Employs  10  men.  Oiganis^ 
under  laws  of  Utah,  with  capitaUzation  $1,500,000,  shares  $1  par.  0.  ^ 
Price,  Jr.,  president;  E.  J.  Price,  secretary;  W.  D.  Webster,  supeiintendeo 
Lands,  10  claims,  area  200  acres,  8  miles  south  of  Prescott,  showing  8U^)hid 
ores,  mainly  chalcopyrite,  with  a  little  bomite  and  chalcocite,  giving  »anyi 
of  3%  to  75%  copper  and  5  oz.  to  16  oz.  silver  per  ton,  with  traces  of  gold. 
Has  steam  power  and  is  opened  by  a  250^  shaft,  with  considerable  driftiAg. 
Two  small  smelter  shipments  gave  returns  of  $15  and  $30  per  ton.  Ore  wiO 
require  concentration  at  the  mine  to  permit  profitable  production. 
JOSEPHINE  &  CONNECTICUT  lONES.  ARIZOIA 

Mine  office :  Patagonia,  Santa  Cruz  Co.,  Ariz.    Owned  by  R.  K.  Rid** 
ardson  and  Wm.  T.  Powers.     Ores  carry  copper,  silver  and  gold.    Hive 
steam  power. 
JOSIE  GOLD  &  COPPER  MINING  CO.  WASHIFGTOX. 

Office:  261   Columbus  Ave.,    Boston,   Mass.    Mine  office:  Houi^too, 
King  Co.,  Wash.     E.  B.  Robinson,  general  manager.     Lands,  12  claims 
in  the  Snoqualmine  district,  35  miles  from  Seattle.     Has  several  shalk)* 
shafts  and  short  tunnels,  all  in  ore  giving  fair  assay  values. 
MINA  LE  JOYA.  SPA0> 

Office:  care  of  Don  Manuel  VAzquez  L6pez,  owner,  Huelva,  SpttB* 
Bllne  office:  El  Cerro,  Huelva,  Spain.  Lands,  53  hectareas,  shoivnC 
large  quantities  of  cupriferous  iron  pyrites  carrying  an  average  of  48%  tir 
^ur.     Has  a  10-kilometre  tram,  and  is  developing  and  producing. 
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MIKA  JUBZ.  KEXICO. 

Office  and  mine:  Ameca,  JaUsco,  Mexico.    Josd  Somerla,  owner  and 
manager.    Employed  about  20  men  at  last  accounts. 
JULIA  DBANE  1010110  CO.  UTAH* 

Mine  office :    Bingham  Canyon,  Salt  Lake  Co.,  Utah.    David  Clay,  man- 
ager.    Has  a  tunnel  showing  gold-copper  ores.    Has  steam  power. 
JUMBO  MIlfE.  BRITISH  COLUMBIA. 

Mine  office:  Rossland,  Yale  district,  B.  C.  Mine  shows  a  vein  ranging 
up  to  3(K  and  more  in  width,  developed  both  underground  and  open-cast, 
with  ores  ranging  from  $7  to  $20  per  ton  in  gross  values.  Has  steam  and 
electric  power,  air  compressor,  etc.,  and  plans  building  a  6,000^  aerial  tram 
from  mine  to  the  Columbia  &  Red  Mountain  railway  line.  Shipped  about 
12,000  tons  of  ore  to  the  Granby  smelter  in  1904. 

JUNCTION  DEVELOPMENT  CO.  ARIZONA. 

Office:     Calumet,    Mich.    Mine    office:    Bisbee,    Cochise    Co.,    Ariz^ 

Employs  50  men.     Organized  1903,  under  laws  of  Arizona,  with  capitaliza^ 

tbn  $750,000,  shares  $15  par;  paid  in,  $6.    Chas.  Briggs,  president;  Jameef 

Hoatson,   vice-president;  Gordon   R.   Campbell,   secretary;   Peter   Ruppe, 

tieasurer;    preceding   officers,    Thomas  Hoatson,    Geo.    E.   Tener  and    C. 

d'Autremont,  Jr.,  directors;  Samuel  A.  Pamall,  superintendent.    Is  closely 

affiliated,  in  management  and  ownership,  with  the  Calumet  &  Arizona,  Cal- 

Umet  &  Pittsburg,  Pittsburg  &  Duluth  and  Lake  Superior  &  Pittsburg  Mining 

Companies,  the  Junction  remaining  the  only  one  of  these  five  allied  properties 

that  still  is  in  the  chrysalis  stage,  as  a  development  company,  the  other  4 

having  been  changed  from  development  companies  to  fully  organized  mining 

Companies,  with  greatly  increased  capitalization. 

Lands,  14  claims,  area  188  acres,  held  under  bond  and  lease  of  $646,989.75, 
On  which  the  final  payment  of  $516,380  will  fall  due  on  Jan.  2,  1906.     Pro- 
perty lies  an  eighth  to  a  quarter  mile  southeast  of  Sacramento  Hill,  a  SOO' 
gossan  blossom  which  is  the  keystone  to  the  semi-circular  copper  measures 
of  the  proven  portion  of  the  Bisbee  basin.     The  Junction  has  the  Copper 
Queen  and  Calumet  &  Pittsburg  to  the  west,  and  the  Calumet  &  Pittsburg 
"to  the  south.     The  major  portion  of  the  Junction  tract  is  covered  by  the 
bisbee  conglomerate,  flanked  on  either  side  by  porphyry  and  limestone.     It 
'was  the  theory  of  the  Junction  management  that  the  limestone  underlaid 
Ihe  conglomerate,  in  which  contingency  the  chances  of  finding  large  and 
rich  copper  ore  bodies  were  excellent.    Acting  upon  this  hyjwtnesis,  con- 
siderable diamond  drilling  was  done,  and  it  is  stated  that  2  good  ore  bodies 
^ere  located  by  means  of  these  borings,  at  a  depth  of  about  820^.     Perma- 
nent development  is  by  a  4-compartment  SOO'  shaft,  sunk  on  the  boundary 
line  of  the  Junction  and  Calumet  &  Pittsbm^,and  to  be  used  jointly  by  these 
properties.     This  shaft,  abutting  on  the  Oregon  claim  of  the  Calumet  & 
Pittsburg,  was  hot  deepened  in  the    latter  half  of   1904,  although  the  ore 
bodies  cut  by  the  drills  are  supposed  to  be  only  20^  below  its  bottom,  pre- 
sumably because  of  the  likelihood  that  at  somewhat  greater  depth  this  shaft 
will  take  part  or  all  of  the  heavy  flow  of  water,  averaging  2,400  gallons  per 
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minute,  now  handled  by  the  Briggs  shaft  of  t  he  C.  &  P.  The  depth  of 
800'  ill  the  Junction  shaft  is  equal  to  a  depth  of  940^  iu  the  Briggs  shaft ,  allow- 
ing for  difference  in  altitude  of  the  collars  of  the  two  shafts,  and  the  Bri|g» 
ehiift,  now  unwatering  the  Junction^  is  1,150'  in  depth,  equal  to  21(K  deeper 
than  the  pre^^^ut  bottom  of  the  Junction  shaft,  A  pump  station  haa  been 
cut  on  the  770'  level  and  it  is  planned  to  install  therein  two  1  ;tXM>-gali€m 
and  two  5CM;>-gallon  pumps,  which  should  be  e<^ual  to  liandhng  any  ordinan' 
flow  from  that  depth.  Connection  has  been  secured  with  the  Brigg?  shaft 
upon  the  770'  level,  which  meet*  the  910'  level  of  the  Calumet  &  Plttshuiig 
In  dri\ing  this  drift  a  conijiderable  body  of  soft,  leached  ore  was  cut.  This 
avt*raged  only  2%  copper,  too  low  in  tenor  l^  be  workable,  but  holding  out 
encouragement  of  finding  a  good  body  of  high-grade  ore  at  a  little  greater 
depth. 

The  Junction  shaft  has  a  hoist  good  for  1,200'  depth,  2  boQers  and 
a  small  air  compressor.  Foundations  are  in  for  a  new  boiler-house  End 
oil  tanks,  and  a  new  office  building  and  clianging  houise  are  being  buiU. 

The  Jtmction  stiU  lacks  the  denionstnit<>d  values  of  the  Lake  SuperioT 
&  Pitt*<burg  and  Pittsburg  &  Duluth.  but  in  view  of  the  geological  condi- 
tions pertaining,  should  find  good  ore  under  at  leajst  a  portion  of  its  tract. 
How  ex^tensi^'e  such  ore  bodies  may  prove  can  be  told  only  by  de\'elopment. 
JUPITER  MIIfING  CO.  *      WYOMIlfG. 

Office:  Tomah,  Wis.  Mine  office:  Holmes,  Carbon  Co.,  Wyo,  Dr. 
,C.  E*  Quigg,  president ;  J.  A.  McKay,  vice-president ;  J.  W.  Hancmk,  secretarj- 
and  tretisurer.  l^ands,  sundry  claims  adjoining  the  new  Rambler  on  the 
southwest,  with  indications  that  the  Jupiter  carries  the  extension  of  the 
New"  Ramldcr  vein. 
JURA-TRIAS  COPPER  CO.  ITEW  MEXICO. 

OfTice:  Commercial  Club  Bldg.,  Albuquerque,  N.  M.  Mine  office; 
Seftorito,  Sandoval  Co,,  N.  M.  Thos.  J.  Curran,  pref^ident;  Geo.  W.  Stubbs, 
ftecretary  and  treaKurer.  Organized  October,  1900^  under  laws  of  New 
Mexico,  with  capitalization  Sl.tKJO/HX),  shares  $1  par.  Laude,  sundry  copper 
claims  and  a  gold  mine.  Has  a  25*ton  smelter.  Idle  at  last  account*. 
JUSTICE  MINIMG  CO,  COLORADO* 

Mine   office:    Central   City^   Gilpin  Co.,   Colo.    Lands,  sundry  claims 
carrying  ores  of  gold,  silver  and  copper. 
KAFUE  COPPER  SYWDICATE,  LTD*  RHODESIA. 

Ab.sorhcd,  11104,  by  Hhodp.sia  Copper  Co.,  Ltd. 
KAFVELTORPS  KOPPARVERK.  SWEDEN- 

In  Urebro  Litii,  Bwedet^.     A  small  producer,  output  for  1901   havi 
been  112^5f>0  kgs.  of  matte,  averaging  72%  copper,  equal  to  178,713  lb 
refined  copper,  and  16,423  kgs.  refined  copper,  giving  a  net  production  fo 
1901   of  2M,01f>  II  )s.  refined  coppt^r»  also  considerable  values  in  lead  andi 
f^ilver,  of>tnincd  n,s  hy-prodiictH. 
KALAMAZOO  COPPER  MIIfING  CO.  COLORADO.  1 

Office:  232  West  Cedar  St.,  Kalamazoo,  Mich.     Mine  office;  Encamp- 
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ment,  Carbon  Co.,  Wyo.  Oi^nized  April  11,  1902,  under  laws  of  Wyoming, 
with  capitalization  $1,000,000,  shares  $1  par;  issued,  $700,000.  H.  E.  Brown, 
president;  E.  S.  Dniry,  vice-president;  Edwin  Giilis,  secretary  and  general 
nianager;  W.  C.  Carson,  treasurer.  Lands,  10  patented  claims,  area  95  acres, 
in  the  Pearl  district  of  Larimer  county,  Colorado,  carrying  2  fissure  veins, 
opened  by  28'  and  40^  shafts,  showing  oxide  and  sulpliide  ores  assaying  2%  to 
50%  copper,  with  variable  values  in  gold,  silver,  nickel  and  zinc.  Is  under 
sAme  management  as  the  Coldwater  mine,  adjoining,  and  Kalamazoo  is  idle, 
pennitting  the  Coldwater  to  develop  to  the  boundary  line. 
KAMIOKA  MINE.  JAPAN. 

Owned  and  operated  by  the  Mitsu  Bishi  Gosshi  Kwaisha. 
KAH6AR00  HILLS  MINING  &  SMELTING  CO.  AUSTRALIA. 

A  consolidation  of  the  fiiacaulay  Creek  Silver  &  Copper  Mines  and 
the  Mt.  Theckla  Copper  Mine,  in  the  Kangaroo  Hills  district  of  Queensland. 
The  Mt.  Theckla,  opened  1900,  produced  23  tons  of  copper  and  6,315  oz. 
<rf  silver  in  1901,  from  ores  averaging  16%  copper,  15%  lead  and  49  oz. 
^ver  per  ton.  Has  a  smelter,  located  on  the  Running  river,  midway  between 
t^  mines. 
KAHSAS-BURROUGHS  consolidated  mining  CO.  COLORADO. 

Oflfice:  Equitable  Bldg.,  Denver,  Colo.     Mine  office:  Central  City,  Gilpin 
Co.,  Cob.     Patrick  McCann,  superintendent.     Ores  carry  gold,  silver  and 
'^ppcr.    Has  steam  power. 
^^AIISAS  CITT  COPPER  MINING  &  SMELTING  CO.  COLORADO. 

Office:  Kansas  City,  Mo.     Mine  office:  Oneco,  Routt  C/O.,  Colo.     Oliver 
^'  KroU,  superintendent.     Has  steam  and  electric  power  and  40-ton  smelter. 

^ARSAs  crnr  gold  &  copper  mining  &  Colorado. 

MILLING  CO. 

Incorporated,  August,  1902,  to  develop  mines  in  Saguache  Co.,  Colo. 
^AISAS  CITY  &  SONORA  MINING  &  MILLING  CO.  MEXICO. 

Property  sold,  1903,  to  Ures  Consolidated  Mining  Co. 
^APUHDA  COPPER  MINE,  LTD. 

Was  to  have  taken  over  the  Kapunda  mine,  but  did  not  go  to  allotment. 
^APUHDA  MINE.  AUSTRALIA. 

Office  and  mine:  care  of  Varley  &  James,  owners,  Kapunda,  South 
Australia.  Property,  50  miles  north  of  Adelaide,  was  opened  in  1842, 
M  was  worked  by  tributors,  circa  1879-1901.  Has  8  shafts,  two  deepest 
*^ng  about  450'  each.  Water  level  is  50'  below  surface.  Vein  matter  and 
^ntry  rock  are  very  soft.  Mine  has  produced  at  least  $1,000,000  worth 
^  <^per,  and  carries  oxide,  carbonate  and  sulphide  ores,  with  a  httle  native 
Copper,  ores  averaging  about  18.5%  copper.  Employed  about  25  men,  at 
^  accounts. 
CARANKULSKI  mine.  TURKESTAN. 

A  small  property  near  Tashkent,  Turkestan,  operated  in  a  crude  way. 
XAR6ALINSKI  WORKS.  RUSSIA. 

Office  and  works:  Orenburg,  Russia.     E.  O.  Temer,  manager.     Produc- 
fion  in  1899  was  680,674  lbs.  refined  copper. 
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crude  petroleum,  which  is  pumped  30  miles  from  Dalliar,  on  the  Trans- 
Caucasion  railway,  through  a  pipe-line.  Product  of  first  fusion  is  a  25% 
to  30%  matte,  which  is  broken  up  and  roasted,  then  blown  up  to  blister 
copper  in  blast  furnaces.  The  blister  copper  is  of  low  grade,  carrying  about 
88%  to  90%  copper,  25  oz.  silver  and  1.2  oz.  gold  per  ton,  and  is  refined 
electrolytically  at  Kalakent.  Production  was  about  4,500,000  lbs.  fine  copper 
in  1900,  about  3,400,000  lbs.  in  1902,  and  2,966,720  lbs.  in  1904,  decline 
in  output  being  due  to  gradual  exhaustion  of  the  old  ore  bodies,  which  are 
not  being  replaced  by  new  discoveries. 

KEMP-KOMAR  MINIHG  CO.  WASHIHGTON. 

Biine  ofiice:  Loon  Lake,  Stevens  Co.,  Wash.  A.  W.  Kemp,  manager. 
Ores,  oxide  and  carbonate  above  and  sulphide  in  lower  workings,  carrying 
small  gold  and  silver  values,  in  a  12'  vein  with  pay-streak  of  6"  to  5'.  Car- 
load shipments  have  returned  16%  to  20%  copper. 

KEMPTON  MHIE.  UTAH. 

Office:  care  of  Col.  A.  E.  Wall,  owner,  Salt  Lake  City,  Utah.     Is  in  the 

Bingham  district  of  Salt  Lake  county,  Utah,  carrying  lead  and  copper  ores. 

Values  mainly  in  the  former. 

^ENDRICK  k.  GELDER  SMELTING  CO.  COLORADO. 

Absorbed  by  San  Juan  Smelting  &  Refining  Co. 
ICKHUKTI  MINIHG  CO.  MONTANA. 

Mine  office:    Virginia  City,  Madison  Co.,  Mont.     W.  B.  Millard,  general 
Xkianager.     Ores  carry  gold  and  copper.     Has  steam   power  and  a  60-ton 
stamp  mill,  employing  about  40  men  at  last  accounts. 
^CKHTUCKY  GULCH  MINING  CO.  COLORADO. 

Mine  office:    Tin  Cup,  Gunnison  Co.,  Colo.    P.  D.  McNeil,  superinten- 
dent.    Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
K£REMOS  COPPER  MINES,  LTD.  BRITISH  COLUMBIA. 

Mine  office :  Olalla,  Blast  Yale  district,  B.  C.  Dr.  A.  C.  Sinclair,  president ; 
E.  N.  Ouimette,  secretary  and  treasurer;  R.  W.  Northey,  superintendent. 
Organized  December,  1900,  with  capitalization  $1,000,000,  shares  $1  par. 
Has  a  few  shallow  shafts  and  short  tunnels  showing  a  6'  vein  with  18"  pay- 
streak  of  mispickel  carrying  5%  to  16%  copper.  Works  a  few  men  summers 
only. 
KESWICK  SMELTING  WORKS.  CALIFORNIA. 

Owned  and  operated  by  the  Mountain  Copper  Co.,  litd. 
KETCHIKAN  COPPER  CO.  ALASKA. 

Office:  care  of  W.  D.  Lamb,  secretary  and  treasurer,  Seattle,  Wash. 
Mine  office:  care  of  Victor  Vigehus,  president,  Ketchikan,  Alaska.  Capitali- 
zation $2,500,000,  shares  $1  par.  Lands,  5  claims,  area  100  acres,  held  on 
2-year  bond  and  lease,  about  3  miles  east  of  Coppermount,  Prince  of  Wales 
Island,  Alaska,  also  2  gold-silver  claims  on  Kulu  Island,  about  2  miles  from 
Kell  Bay.     Copper  claims  regarded  as  promising. 

KEWEENAW  ASSOCIATION.  MICHIGAN. 

Office:  87  Milk  St.,  Boston,  M^ss.     J.  M,  Longyear,  agent,  Marquette, 
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Mich.     A  land  rorporalioti,  ownifig  large  tracla  in  the  upper  peninsula  ot-'^^ 
Mii'higaii,  a  ptirtiun  ^f  llii^  lantb*  being  un  the  Kcwccuawan  coppt-r  \*e\l.  _ 

KEWEEWAW  COPPER  CO.  MICHIGAH.  — "^• 

Ollice:  rare  of  Cluia.  A.  Wright,  president,  Hancock,  Mich.  Jamc's  H.  —  ^^ 
Bailey*  secretary*  and  treai*urer.     Orj^unixed   March    13,    1905,   under  ihM-s  je^^** 
oi  Michiprun,  with  capital izaticni  $Hl,UtKI,Ul>l>,  in  4m),(HX)  shares,  of  125  par    -«-* 
value,  biung  the  fir>it  mining  rorporation  to  lake  advantage  of  the  amend-     ^  ** 
ment  to  tfie  Michigan  niining  laws  that  permits  a  eapitalizatton  quadruple 
the  former  inaxinmin  of  f^j.TOO.lXH).     Of  the  capital  slo<'k,  finly   15tn»HK» 
shares  will  be  issued  for  the  present,  25O,()0O  shares  being  retajncd  in  the 
ireasuiy    for  the  acquisition  of  other  properties^  and  for  development  pur- 
poses. 

Lands  are  very  extensive,  including  about  8,6(KJ  acres,  all  in  Keweenaw 
county,  Michigan,  of  which  about  SJHJO  acres  are  un  the  mineral  belt,  this 
being  the  largest  amount  of  miiienil  huid  held  by  any  Lake  Superior  copper 
niining  conijwiiiy.  Lands  include  the  iracts  fonnerly  owned  by  the  Mandau, 
Medora,  Empire,  Aetna,  Girard,  Philadelphia  &  Boston,  Keweenaw  and 
Vulcan  niuiing  companies. 

The  Keweenaw  Copper  V-o,  also  ouiis  tlie  outstanding  stock  of  the  Lac 
La  BcUe  it  Ciiliunet  llailroad  Qmipuny,  whirli  haf<  about  8  miles  of  track 
in  Keweenaw  county,  wit  h  a  tennimu*  on  I^c  La  Relle^  a  land-locked  harlxir 
on  the  southern  ^horc  «jf  the  Keweenaw  fjeninsula.  The  title  of  this  line 
is  to  be  changed  to  the  Keweenaw  Cent  rah  and  a  survey  is  nearly  cornpletcti 
for  the  building  of  a  ;i5-mile  standard -gauge  tine,  to  have  tenninab  at  C^filu- 
met  and  Lac  La  Belle.  Il  is  planned  to  begin  construrtiiin  of  this  line  in 
the  spring  or  summer  of  1905,  and  the  roatj  will  l>e  controlled  by  the  Keweenaw 
CbptxT  Co. 

Mr.  Wright,  president  c»f  this  comp:uiy,  wa.**  the  ongiiial  promoter  of 
the  Copf>er  Itiinge  niilrnad,  and  the  Keweenaw  Copper  C<t,  Ls  planned  to 
stand  in  somewhat  sitnilar  relation  to  the  miuend  interest.^  of  Keweenaw 
county  as  the  CopjRT  Hange  Consolidatetl  Co,  stands  toward  the  S<:»uth 
Riinge,  which  int  hides  prirtions  of  Houghton  and  Ontonagim  counties.  The 
development  of  tlie  copper  mea-sures  of  Keweena\H  county  has  l>een  hampered 
greatly  t»y  the  lack  of  mil  faciliticK,  which  are  absolutely  necessary  to  succe**»- 
ful  mining  in  any  low-gmde  district,  the  Lake  Suj>erior  field  being  the  lowestt 
in  average  grade  of  any  important  or  produc^ing  coppK^r  district  of  the  world. 
As  a  consequence  of  inadequate  transportation  facilities,  tliere  are  no  active 
mines,  except  the  Phoenix,  in  Keweenaw  county,  outside  of  the  extreme 
southern  portion,  wltere  some  rich  mines,  such  as  the  Mohawk,  Alloues  and 
Ahmeek,  ore  bt-ing  de\ehii>ed,  witli  the  aid  n(  extensions  of  several  of  the 
Houghton  county  railroad  lines.  The  Keweenaw  Copjier  C^>.,  through  its 
railroad,  the  Kcwcjenaw  Central,  should  prove  the  most  important  factor  in 
reviving  the  once  important,  but  long  decayed  mining  tnterest-s  of  Kewe^riaw 
county, 
KEY  CITY  COPPER  CO.  BRITISH  COLUMBU. 

Office:  care  of  Capt*  Andrew  Wasson,  premdent  and  general  manager, 
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Sacramento,  Cal.  Mine  office:  Mt.  Sicker,  B.  C.  F,  W.  McCrady,  super- 
intendent. Property  adjoins  the  Tyee  and  Lenora,  and  is  opened  by  tunnel. 
Has  steam  power. 

KEYSTONE  COPPER  MnONG  CO.  HEW  MEXICO. 

Office:  Bloomsburg,  Pa.  Mine  office:  Tres  Piedras,  Taos  Co.,  N.  M. 
J.  P.  Rinker,  superintendent.  Lands,  18  claims,  known  as  the  Payroll 
mine,  in  the  Bromide  district,  opened  to  depth  of  about  250^  and  showing 
a  2fy  vein  of  sulphide  ore  as8a3ring  6%  to  12%  copper,  with  fair  gold  values. 
Has  steam  power  and  50-ton  concentrator. 

KEYSTONE  COPPER  &  GOLD  MINniG  CO.  ARIZONA. 

Office:  502  Park  Bldg.,  Pittsbuig,  Pa.  Mine  office:  Wickenburg, 
Maricopa  Co.,  Ariz.  Organized  1900,  under  laws  of  Arizona,  with  capitaliza- 
tion $1,250,000,  shares  $10  par.  C.  B.  McLean,  president;  W.  J.  Strass- 
buiger,  secretary  and  general  manager;  W.  F.  Wilson,  treasurer.  Lands, 
24  claims,  in  the  Blue  Tank  and  Black  Rock  districts,  showing  sulphide  ore 
bodies.    Idle. 

KEYSTONE  COPPER  SMELTER  CO.  MEXICO. 

Office:  330  Drexel  Bldg.,  Philadelphia,  Pa.  General  Mexican  office: 
Aputado  222,  Guadalajara,  Mex.  Mine  office:  Tapalpa,  Jalisco,  Mex. 
(^rsanised  under  laws  <^  New  Jersey,  with  capitalization  $300,000,  shares 
'1  par.  Robt.  P.  Molten,  president;  Edw.  E.  Cattell,  vice-president  and 
chainnan  of  executive  committee;  Aubrey  F.  Lee,  secretary;  Danl.  Lamont, 
^f't  treasurer;  Albert  L.  Waters,  general  manager;  Wm.  B.  Duesler,  general 
^perintendent.  Lands,  5  groups,  including  La  Americana,  La  Palma 
^  7  other  mines,  carTjring  gold,  silver  and  copper,  developed  by  a  365' 
^^nuiel.  Has  steam  and  electric  power,  a  40-ton  concentrator  and  a  30-ton 
*ood-baming  matting  smelter,  product  being  turned  out  as  matte  of  30% 
^  48%  copper  tenor.    Emplojrs  about  100  men. 

ttmONE  GROUP.  ARIZONA. 

Mine  office:  Globe,  Gila  Co.,  Arizona.  Finletter  &  Harvey,  owners; 
^'  H.  Finletter,  superintendent.  Property  is  about  8  miles  west  of  Globe, 
^^nying  chrysocolla,  with  occasional  carbonates  and  a  little  chalcopyrite,  in 
»n  18*  fissure  vein  traversing  granite.  Property  was  shipping  about  150 
^08  of  high-grade  ore  monthly  to  the  Old  Dominion  smelter  at  close  of  1904. 
KB7  TO  SUCCESS  COPPER  MINING,  SMELTING  UTAH 

k  DEVELOPMENT  CO. 

Office:  care  of  A.  R.  Merritt,  Duluth,  Minn.    Oiganized  1902,  under 
kvB  of  South  Dakota,  with  capitalization  $1,500,000.     Lands  are  in  the 
Beaver  Lake  district  of  Beaver  county,  Utah.    Presumably  idle. 
tXf  WEST  MINING  CO.  NEVADA. 

Mine  office:  Bunkerville,  Lincoln  Co.,  Nev.  S.  W.  Darling,  super- 
intendent. Ores  carry  nickel,  copper  and  platinum.  Has  steam  power. 
IBAYTAM  COPPER  CO. 

Letters  returned  unclaimed  from  former  office,  1920-150  Nassau  St., 
New  York. 
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iOADEBEK  MINE.  RUSsSP 

Described  under  title  Kcdabenski  mine. 

KILLIHGDAL  KOBBERVAERK,  WORWAY. 

ttfKTalc'd  liy  liede  iMchil  it  Clieinical  Co. 

KIMBALL  CREEK  MINING  CO.  WASHINGTOH. 

iMu'c:    tSeiittle,  Wa^^h,     Miiie  office:     Berlin,  King  Co.,  Wajsh,     J.  T, 

Wright,  tsuperitilendent.    Ores  carry  gold,  silver  an^  copper.    Has  water 

pOHT'r. 

KIN-E-CHY  MINING  &  MILLING  CO.  ARIZONA. 

Omee:  1112  .Mnjt^tii-  Bldgr.,  l>etroit,  Mich,  Mine  office:  Wilcox, 
Grahiim  Co.,  Aria,  UiTiHnized  1002,  with  capitalization  f l.tSOO.iHXJ,  shares 
SI  p?ir.  Hernmti  Knorr,  president;  FretL  P,  Obenayer,  secretarj^  and  t.reafi- 
uix-r,  Litiidf*,  20  ilainui,  an*a  480  acres,  in  2  gruujj^,  in  the  Aravaipa  district. 
Tlie  euppor  gn>u|>,  14  chiiniH,  luis  a  6x7'  shaft,  HiV  dc^p,  s^niik  in  silver-lead 
ort^  .siiid  to  aveniije  S20  to  $27  jier  toru  Tlie  gold  group,  0  i-hiinif*.  .shows  a 
consideruhle  body  of  tow-gntdc  g«jld  ore  and  lifu*  a  small  mill,  completed 
l>tt<)l)er^  VMy,L  (V^inpuny  j«iid  In  have  expended  about  $20,(KJO  in  de\elop- 
njent,  ilyring  ]m>X  2  year«. 
KING  COPPER  MINING  CO.  OF  NEVADA.  NEVADA. 

iHIicc:    431    Exchnugc    Bldg.,    Boston,    Mass.     Mine   office:     Lovelock, 
Hnnibi4d1  Co,,  Nev.     T.  H.  Lo\U',  Hup«'rintendent.     Property  is  the  Ander- 
son mine,  carrying  auriferous  and  argentiferous  copper  ores,  shghtly  de^ el- 
ope* I. 
KING  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Office:  I)a^'enportJ  Wash.  Mijie  office:  Springdale,  Stevens  Co.,  W'ash. 
Jas.  B.  Tuttle,  Sr,,  supprinlendent;  J.  B.Ttittle,  Jr.,  secretary  and  treasurer. 
Property  is  the  Edna-Gladiator  mine^  9  miles  west  of  8pringdale»  opened 
by  a  370' shaft  in  a  contact  vein, l>et ween  diorit*  and  quartz, carrjnng  tenorite 
and  chaJccM'ite  of  $HI  to  $35  value  pc*r  ton,  with  a  sihcious  gangne.  Has 
steani  power,  a  fjO/KlO-gallon  pinup,  hoist,  ,S-tlrill  air  compressor  and  electric 
light  plant,  vsith  nctessarv*  i^hi^^jis.  butiklious«'j^,  ore  bin»,  etc.  Property 
secnts  well  managed  :ind  pnaniMng, 
KING  GOLD  &  COPPER  MINING  &  MILLING  CO.  CALIFORNIA. 

Office:  921-18.5  iVarlMmi  St.,  C^hiciigo,  111.     Mine  office:    Victor,  San 
Beniardijio  Co.,  Cah     ComiMny  advertises  to  give  an  absolutely  guaranteed 
investment,  consequently  must  be  managed  either  by  fools  or  rascals 
KING  UINING  CO.  WYOMING. 

Office:     Fremont,  Neb.     Letter  returned  unckimed  from  fonncr  mine 
office,  lli^erside,  CaHion  Co.^  Wyo.     T.  Carroll,  president  and  general  man- 
ager: J.  t>.  Iklh  si'^-retary;  J.  H.  luiowles,  treasurer, 
'  KING  EDWARD  MINING  CO.  ONTARIO. 

OMke:  care  of  Sjuiincl  Jeffery,  8eeretarj%  Calumet,  Mich.  (Organized 
1904,  under  laws  of  Ontario,  with  capitalist  ion  $3.tXK),tMM»,  shares  $10  par. 
Henr\'  t  liege,  president,  Pant  P.  Hochm,  vice-presiilent;  W,  J.  Galbrailh, 
trefisnrer;  Capt,  Wm,  F.  Asltton,  »NU|M'rintendent.  Property  is  same  distant* 
eJi**i  of  Sanlt  Sie.  Marie,  Iti  Algoma,  Ontario,  develr»j>ed  by  a  shallow  shaft 
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sckid  to  show  a  25'  vein  of  chalcopyrite,  from  which  assays  of  9%  coppei 
h£k^'e  been  secured. 

KlXlfG  SOLOMON  MINE.  BRITISH  COLUMBIA. 

Office,  care  of  D.  C.  CJorbin,  owner,  Spokane,  Wash.  Mine  office:  Green- 
wood, B.  C.     Shipped  about  700  tons  of  ore  in  1902. 

KiniG  SOLOMON  TUNNEL  MINING  CO.  COLORADO. 

Mine  office:  Frisco,  Summit  Co.,  Colo.  James  H.  Myers,  superintend- 
erkt.    Ores  carry  gold,  silver,  lead  and  copper. 

KXITGMAN  CLAIM.  CALIFORNIA. 

Mine  office:  Darwin,  Inyo  Co.,  Cal.  Jas  McDonald,  owner.  Ores  are 
nnaiachite,  cuprite  and  calcopyrite,  carrying  a  little  gold  and  silver,  in  a  3' 
contact  vein  between  limestone  and  granite. 

KJISHORN  MINE.  SCOTLAND. 

Office  and  mine:  care  of  Mrs.'  M.  M.  H.  Stewart,  Kishom,  Loch  Carron, 
Hoesshire,  Scotland.     Property  was  worked  toward  close  of  Eighteenth  or 
opening  of  Nineteenth  Century,  but  has  remained  idle  since,  until  reopened 
i«^    1904.     Emplo)rs  about  80  men,  in  development  work. 
KXTANNING  COPPER  MINING  CO.  WASHINGTON. 

Office:  114  Cherry  St.,  Seattle,  Wash.  Letter  returned  unclaimed  from 
former  mine  office,  Index,  Snohomish  Co.,  Wash.  W.  C.  Rutter,  super- 
^>^t«ndent,  at  last  accounts. 

KrmcOOLA  GOLD-COPPER  MINE,  LTD.  SOUTH  AUSTRALIA. 

Office:  care  of  T.  S.  Backhouse,  Glenelg,  South  Australia.  Mine  office: 
^^eedy  Creek,  South  Australia.  Is  a  small  producer,  the  property,  sometimes 
^iK)wn  as  the  Tungkillo  mine,  opened  1845  and  34  miles  northeast  of  Adelaide, 
^ing  held  under  lease  from  the  Australian  Mining  Co.,  since  1879.  Ores 
^''e  rich  but  bunchy  and  in  early  days  averaged  22%  copper.  Has  two  main 
^eins^  one  apparently  worked  out,  and  on  Baker's  lode  has  shafts  of  240' 
^nd  360^. 

Kirrn^sLAND  kobbervaerk.  norway. 

Letter  returned  unclaimed  by  former  owners,  N.  Kior  &  Co.,  Cliristi- 
*nia,  Norway      Property  jdle  at  last  accounts. 
^GVERWALTUNG  KITZBUHEL.  AUSTRIA. 

A  small  producer  in  the  Austrian  Tyrol. 
KjOU  MINES,  LTD.  NORWAY. 

Offices:  Basildon  House,  Moorgate  St.,  Ix)ndon,  E.  C,  Eng.  Mine 
<>Kce:  Reitan,  Aalen,  Guldalen,  Norway.  Organized  July  29,  1903,  with 
^talization  £100,000,  shares  £1  par;  issued,  £70,000.  Debentures, 
^,000,  at  6%.  R.  C  Richards,  chairman;  C.  S.  Goodwyn,  secretary. 
^>pcrty  is  the  Kjdli  group  of  mines,  idle  at  last  accounts. 
BKRGVERWALTUNG  KLAUSEN.  AUSTRIA. 

Ifine  office.    Klausen   Pfunderberg,   Tyrol,   Austria. 
^AHLERZBERGBAU  GROSS-  UND  KLEINKOGEL.  AUSTRIA. 

A  very  old  mine  in  the  Austrian  Tyrol.     Said  to  be  nearly  exhausted, 
(t  continues  a  small  producer. 
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KOOTENAI  COPPER-GOLD  MI1II1I6  CO. 

Oflfice:  15  Exchange  pi.,  Jersey  City,  N.  J.  Incorporated  November, 
1902,  under  ktws  of  New  Jersey,  with  capitalization  $500,000  by  Horace  B 
Gould,  John  R.  Turner  and  Louis  B.  Dailey.  Location  of  lands,  if  any,  not 
leawTied. 

KOSAKA  MIlfE.  JAPAN. 

Mine  office:  Kosaka-mura,  Kazuno-gori,  Rikuchu,  Japan.    Owned  by 

the   F^ujiti  Gumi.     F.  Kuhara  and  K.  Taketa,  managers.     Mine  has  steam, 

^^'^ter  and  electric  power  and  a  good  smelter,  employing  about  2,500  men. 

^'^es  are  of  a  considerable  variety,  including  azurite,  malachite,  chalcopyritc, 

'^Ati'vc  copper  and  native  silver.    Ore  body  occurs  as  an  impregnation, 

"^n^ng  from  20^  to  SOO'  in  workable  width,  with  proven  length  of  2,500^ 

•^<i  opened  to  depth  of  SOO'.    Country  rocks  are  Tertiary  tuff,  with  intrusions 

^^  lipiarite  and  dacite,  ore  body  being  near  the  contact  of  dacite  with  tuff. 

^^^^I^erty  is  one  of  the  most  profitable  in  Japan.     Production  for  1900  was 

^^^   rnonune  gold,  1,050,653  mooune  olver  and  2,108,756  lbs.  fine  copper. 

^OSK  CREEK  GROUP.  CALIFORNIA. 

Claims  near  Olena,  Shasta  Co.,  Cal.     Native  copper  is  found  in  joints 

^_^S^€  upper  portion  of  a  200'  strata  of  basalt,  with  sulphide  ores  below. 

*^^KMLIN  mining  CO.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.     D.  M.  Houston, 

^^^^nntcndent.    Ores  cany  copper  and  gold.    Has  steam  power. 

^^^XJGER  COPPER  ft  SILVER  MINING  CO.  MEXICO. 

^^^^      Office:  50  Congress  St.,    Boston,   Mass.     Mine   office:  Cusihuiri^hic, 

yiVfcuahua,  Mex.    Organized  August,  1903,  under  laws  of  South  Dakota, 

^T^^Vi  capitalization  $500,000,  shares  $5  par.     Edward  Glines,  president ;  Philip 

,j^*  ^^amer,  vice-president  and  consulting  engineer ;  James  P.  Hughes, secretary ; 

"^^^^ar  M.-  Parker,  treasurer;  Geo.  W.  Boyce,  general  manager.     Lands,  42 

*^^**t.enencias,  area  104  acres,  having  an  old  80'  shaft,  said  to  show  copper 

^^^■tDonates  and  chalcocite,  with  associated  gold  and  silver  values.    Company 

^^^orts  that  it  employs  40  men. 

^^XJPFERKIESBERGBAU  KELCHALPE.  AUSTRIA. 

Mine  office:  Kelchalpe,  Tyrol,  Austria.     A  very  small  producer. 

^^WERKSCHAFT  KUHLENBERGER  ZUG.  GERMANY. 

Office:  Diisseldorf,  Germany.     Property  is  sundry  mines  in  the  province 

^t  Westfafen,  carrying  ores  of  silver,  lead,  copper,  zinc  and  iron.    Company 

Employs  about  100  men. 

XlTNE  MINE.  JAPAN. 

Owned  and  operated  by  Furukawa  Copper  Co. 
6EWERKSCAFT  KUPFERBER6.  GERMANY. 

Mine  office :  Kupferberg,  Bavaria,  Germany.  Ferdinand  Kroner,  agent. 
KUPFERKIESBERGBAU  KUPFERPLATTE.  AUSTRU. 

Mine  office:  Kitzbiihel,  T3rrol,  Austria.  Ore  is  chalcopyritc  with  quartz 
gangue,  occurring  as  horizontal  beds  in  Silurian  slates.  Is  one  of  the  principal 
copper  produceiB  of  the  Austro-Hungarian  empire. 
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KURILLA  MINE.  AUSTRALL ^ 

Owiifui  iiiKJ  upemted  hy  the  Wallaruo  &  Moouta  Blining  6l  iSmcllii ^^*^& 
1\>.,  LftL  • 

KUROTAKI  MIKE,  JAPA^i^ 

Mine  ollk-e:  Molokai^a-mura,  Tosa-gori,  Tom,  Japan.  Is  a  abort  dis— ^■•^ 
lance  only  fmm  the  famoUH  Besuhi  mine.  Ore  is  ckaleopyrite,  lirstH)ualit  -^^^^ 
averaging  lt)%  and  second -grade  2%  lo  4%  copper,  Beds  are  much  coi-^^*^  "^ 
torted,  principal  widths  and  values  being  found  in  the  saddles  and  tn »ugl»i*^ ^^^^ 
whirh  average  about  lU'  ihitk.  (Jul put  for  19U0  was  151,1*90  lbs.  whuc*'^^^ 
ii>pjM'r» 
KURTZ-CHATTERTON  COPPER  MINIHG  CO. 

Pr((|RTty  ci 111! roiled  by  National  Miiung  &  Milling  Co. 
KUSAKORA  MINES. 

Uwned  and  oijeniled  l\v  the  Furukawa  Copper  CJo 
KVANANGENS  KOBBERGRUBER.  MORWATr^^"^ 

Uc\st  ribed  under  lilh-  AUcils  Kobbcrgnibcr. 
LA  CANANEAS  COPPER  CO.  MEXICO 

Ufhce:  carc  of  Ehud  X.  Darling,  secretary,  10  Wall  St.,  New  York.     Minc^  ^  * 
ollii'e:  Lii  Cananea,  Sonora,  Mex.     l*red  A,  Tritlle,  prctiidenl.     Was  promoletLJ^'^^^ 
by  Henry  B.  ClifTord  iSr  Co.     Pn'>K'nt  munii^emcnt  Miid  to  be  in  fhe  haiid=5=-^-^ 
of  P    iSandoval  it  (Jo.,  suhfitanlial  ijankens  of  Nogjdes,  Arix.,  and  Nogale^s^ ^^"^V^ 
S mora,  Mex.    Organized  under  laws  of  Arizona ,  with  lapitahzalion  $5,000,000,^ C^^*^ 
shares  $5  par.     Liiuds,  230  acres,  including  La  Libertad  and  El  Ultiniatutu^  -^- 
proujis*,  near  the  Greene  Coii'^oJidatcd*    PrO|>erty  thought  to  be  promi«ing^«  "5i^n 
but  it  cannot,  be  learned  tliat  any  work  i«  in  progress. 
LA  CLEDE  GOLD  &  COPPER  MINING  CO,  COLORADO, 

(HUrt? .  Kil  t  redjLie  Bklg. ,  Den  ver^  Colo.  Mi  no  office :  Ohio,  Clear  Creek  Co.. 
Ctilo.  Organized  NuveniLier,  1903,  with  capitalization  11,000,000,  sliares 
11  par.  J,  H-  Hollowiiy.  president;  I.  E.  Black,  sectt^tarj-.  Land^,  4  claims, 
area  80  acres,  also  a  SliO^tHIO  :i-year  twind  and  lease  on  the  Ohio  mine,  opened 
by  a  300*  shaft  and  l.JOO'  tunnel  and  having  steam  power.  The  Ohio  has 
produced  about  1250,000  worth  of  ore,  but  was  flooded  by  eutting  an  under- 
pmund  wiiterroursc,  and  remained  idle  nntil  iaken  over  by  present  company. 
LA  DICHA  MINING  &  SMELTING  CO.  OF  MEXICO.  MEXICO. 

Stork  controlled  by  MitihcU  Mining  C<). 
LA  DURA  BfILL  &  MINING  CO.  *    MEXICO. 

Mine  odict :  Dnni,  Stjnoni,  Mexico.    Pr<jperty  is  on  tfte  Yaqin  river,  in 
the  Sahuariixi  dintrii  t  i>f  Sonuni.    Employs  a  considerable  force  and  is  a  small 
but  regular  prtKlucer,  having  made  150  metric  ton«  of  copper  matte  in  1902, 
and  72  metric  tons  in  19i^3. 
LA  DURA  MINING  CO.  MEXICO. 

Mine  tdhee:  care  of  H.'irtmann  &  Groff,  managersp  Torres,  Sonora,  MeJc. 
Ores  carrj*  gold,  silver,  copp-r  and  lead,  Ha^*  ^lenni  power  and  ertiploys  a 
con.stderablc  force,  shipping  product  sls  silver-lead -copper  concent  mt.«s. 
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SOCIETE  AKOKYMB  LA  ESTRELLA.  SPAIN. 

Office:  161,  Boulevard  Haussmann,  Paris,  France.  Mine  office:  Los 
Ik&rtires,  Granada,  Spain.  Capitalization,  200,000  francs.  Don  Huberto 
l^eersmans,  general  manager;  Don  Antonio  Melidii,  superintendent.  Prop- 
erty includes  La  Jerezana  and  other  mines  of  copper,  at  Los  Martires,  termino 
ciel  Boza,  Granada,  also  an  argentiferous  copper  group  at  Alpujarra,  Granada. 
JLa  Jerezana  and  adjoining  mines  now  are  in  process  of  development. 
lfU£VA  SOCIEDAD  PROPRIETARIA  LA  ESTRELLA.  SPAIN. 

Office :  Granada,  Spain.     Property  includes  El  Ensuefio  and  La  Jerezana 
xnines,  under  option  or  lease  to  the  Soci^t^  Anonynie  La  Estrella,  of  Paris. 
Ui  FLORENCIA  GOLD  &  COPPER  CO.  MEXICO. 

Office:  30  South  Ninth  St.,  Richmond,  Va.  Mine  office:  Cos,  Sonora, 
Iblex.  D.  A.  Ainslie,  president:  R.  F.  Hudson,  secretary;  Tom  L.  West, 
general  manager.  Organized  1902,  under  laws  of  West  Virginia,  with  capital- 
ization $1,000,000,  shares  $1  par.  Lands,  134  pertenencias,  area  about  330 
CKcreSy  25  miles  from  nearest  railroad,  showing  a  wide  mineralized  belt  with 
lieavy  iron  capping  traceable  2  miles.  Main  shaft,  250',  with  50^  crosscut 
mn  ore  assaying  5%  to  9%  copper,  with  fair  gold  and  silver  values.  Property 
c*oiisidered  valuable. 
XA  FLORIDA  MiqiNG,  MILLING  &  DEVELOPING  CO.  MEXICO. 

Company  moribund. 
X^  FRANCE  COPPER  CO.  MONTANA. 

Company  by  this  title  said  to  have  been  formed  by  a  merger  of  the 
Basin  &  Bay  State  Mining  Co.  and  Basin  Reduction  Co.,  but  no  trace  of 
^rompany  secured,  and  letter  returned  unclaimed  from  Basin,  Jefferson  Co.,, 
Mont. 

MINA  LA  LAPILLA.  SPAIN. 

Mine  office:  Alosno,  Huelva,  Spain.  Wm.  Guthrie  Bowie,  manager. 
A  group  of  government  concessions  adjoining  the  Tharsis  mine.  Ores  range 
from  2.5%  to  8%  copper,  and  47%  to  50%  sulpliur,  occurring  as  a  very  wide 
lense.  Was  formerly  operated  by  pillar-and-stall,  leaving  large  quantities 
of  ore  in  floors  and  pillars.  Has  about  1,200,000  tons  of  ore  available  under- 
ground, and  much  more  if  worked  open-cast.  Output  is  lessened  because 
of  poor  ventilation.  P*roperty  shows  enormous  quantities  of  scoria,  left  from 
smelting  operations  of  the  Romans.  Is  well  equipped  with  machinery. 
LA  MANGIARDE,  LTD.  FRANCE. 

Offices:  5,  Clements  Inn,  Strand,  Tendon,  W.  C,  Eng.  Mine  office: 
La  TouiHsur-Tin^,  Alpes  Maritime,  France.  Organized  October  30,  1903, 
Kith  capitalization  £4,000.  T.  Cowperthwaite  chairman.  Lands,  sundry 
coal  mines  and  undeveloped  mineral  lands  carrying  indications  of  copper, 
in  the  neighborhood  of  Nice. 

LA  NATIVIDAD  MINING  CO.  MEXICO. 

Office:  17-21  Park  Row,  New  York.  Letter  returned  unclaimed  from 
former  mine  office,  Coapa,  Michoacan,  Mexico.  Robert  E.  Crutchfield, 
president;  Manuel  L.  Ward,  secretary.  Capitalization  $1,500,000,  shares  $10 
par.     Lands,  100  pertenencias,  area  247  acres,  adjoining  the  Donna  Luisa 
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and  Santa  Emilia  mines,  in  the  municipality  of  Acaton,  district  of  Morelia, 
Michoacan,  slightly  developed  by  a  100^  shaft,  showing  rich  ores.  Com- 
pany makes  grossly  exaggerated  statements  in  its  advertising,  and  is  regarded 
with  suspicion. 

COMPANIA  MIlfERA  LA  PAZ.  MEXICO. 

Mine  office :  Cuatro  Cienegas,  Coahuila,  Mex.    Has  argentiferous  copper 
ores  and  employed  about  75  men  at  last  accounts. 
LA  PLATA  CONSOLIDATED  MINING  CO.  UTAH. 

Office :  310  Converse  Bldg.,  Boston,  Mass.    Mine  office :  Ogden,  Weber  Co., 
Utah.     Howard  Carpenter,  president ;  A.  W.  Mansur,  secretary ;  U.  V.  Withee, 
manager.     Ore  values  developed  are  chiefly  in  silver  and  lead,  with  a  little 
copper,  and  indications  of  increase  in  copper  values  at  depth. 
LA  SAL  COPPER  MINING  CO.  COLORADO. 

Succeeded,  1904,  by  Consolidated  La  Sal  Mining  &  Smelting  Co. 
LA  SOLEDAD  MINING  CO.  MEXICO. 

Mine  office:  Amcca,  Jalisco,  Mex.    C.  D.  O'Brien,  manager.     Has  copper 
ores,  developed  by  tunnel,  and  employed  about  20  men  at  last  accounts. 
LA  UNION  COPPER  MINING  CO.  ARGENTOU^ 

Mine  office:  Humahuaca,  Jujui,  Argentina.    Has  steam  power  and    ^ 
small  smelter,  employing  about  100  men. 
LABOR  CO-OPERATIVE  GOLD,  SILVER  ft  BRITISH  COLUMBU. 

COPPER  MINING  CO. 

Office:  99  Washington  St.,  Chicago,  til.  Mine  office:  Golden,  B.  C. 
Organized  under  laws  of  British  Columbia,  with  capitalisation  $15O,0QPt 
shares  10  cents  par.  Philip  Chesley,  president;  Rev.  C.  E.  Nylin,  seereCaiy 
and  treasurer.  A  dirty  swindle,  operated  under  garb  of  religion,  by  Rubob 
Nylin,  a  Baptist  preacher,  who  is  a  disgrace  to  the  cloth,  with  the  aid  of 
Chesley  and  other  accomplices.  'Whole  outfit  should  be  jiuled. 
LADD  METALS  CO.  O^Iia 

Office:  First  &  SUrk  Sts.,  Portland,  Ore.    Mine  office:  Mineral,  Waflb- 
ington    Co.,    Idaho.     Works   office:   Landore,    Idaho.     Employs  75  umb. 
Chas.  E.  Ladd,  president ;  Samuel  Peacock,  vice-presidchit  and  general  maaa- 
ger;  John  Snow,  secretary  and  treasurer;  Geo.  D.  Rich,  general  auptfia- 
tendent ;  John  Williams,  mine  superintendent.     Lands,  4  claims,  at  IDaaA 
near  Weiser,  bought  of  the  Consolidated  Copper  Co.,  opened  by  shafts  aar 
tunnels,  producing  argentiferous  copper  ores.   Smelter,  at  Landore,  hafl 
daily  capacity  of  60  tons.     A  fonner  superintendent  devised  a  new  smditi 
system,  with  a  double  stack,  combining  a  reverberatory  and  a  blast  furnf 
with  a  downward  l)last  and  a  moist  updraft,  charging  being  in  both  fum 
and  partly  between.     Fuel  was  to  have  been  furnished  by  a  gas  pitx! 
consuming  wet,  rotten,  white  fir  wood.    The  theory  and  practice  dk 
correlate  consecutively,  so  to  speak,  and  a  new  smelter  superintend 
building  a  new  blast  furnace  along  the  ordinary  lines,and  this  will  be  blc 
with  ordinary  coke  for  fuel,  eariy  in  1905. 
LADY  CHELAq  COPPER  CO.  WASHT 

Office:  234  Hyde  Blk.,  Spokane,  Wash. 
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LADY  ELGIN  COPPER  MINIIIG  CO.  MAINE. 

Moribund.     Had  a  mine  M  Blue  Hill,  Hancock  county,  Me.,  circa  1880. 

LADY  HELEN  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Pima,  Graham  Co.,  Ariz.     Organized  under  New  Jersey 
laws,  with  capitalization  $1,000,000,  shares  $1  par.     A.  J.  Halter,  president. 
Lands,  100  acres,  in  the  Clark  district  of  Graham  county.     Idle. 
LADY  POND  MINE.  NEWFOUNDLAND. 

An  idle  property  at  Lady  Pond,  Newfoundland.  I-Ast  worked  by  New- 
foundland Copper  Co.,  circa  1900.  Now  owned  by  Carmen  Copper  Mines,  Ltd. 
LAKE  GEORGE  MINES,  LTD.  AUSTRALIA. 

Reorganized,  1904,  as  Lake  George  Successors,  Ltd. 
LAKE  GEORGE  SUCCESSORS,  LTD.  AUSTRALIA. 

Offices:  10,  Walbrook,  London,  £.  C,  Eng.  Mine  office:  Bungendore, 
N.  S.  W.,  Australia.  A.  J.  Marks,  chairman;  N.  11.  G.  Rivington,  mine 
manager;  H.  R.  Westall,  secretary.  Oi^ganized  June  8,  1904,  as  a  second  re- 
construction of  the  Lake  George  Mines,  Ltd.,  with  capitalization  £10,000, 
shares  Is.  par.  Lands,.  172  acres  freehold,  at  Captains  Flat,  Lake  George, 
N.  8.  W.  Ores  carry  copper,  silver  and  gold.  Has  cyanide  plant  and  small 
8mdter,  with  reserves  of  about  11,000  tons  of  ore,  said  to  be  unpayable. 
Mine  was  opened  1882,  and  has  a  depth  of  about  600'.  Main  vein  is  22'  to 
^  wide,  and  very  persistent,  having  a  meridional  strike  and  vertical  dip,  in 
ft  country-rock  of  Silurian  slates.  Ore  occurs  as  replacements  along  fault- 
uoes,  and  is  a  compact,  fine-grained  mixture  of  chalcopyrite,  sphalerite, 
'  PkaiL  and  iron  pyrites,  in  an  aluminous  quartzose  gangue.  Ore  averages 
*l»ut  1.5%  copper,  with  small  gold  and  silver  values,  and  is  very  refractory. 
Has  four  60-ton  water-jacket  blast  furnaces,  using  50%  flux  and  50%  fuel 
charges,  and  also  has  employed  pyritic  smelting.  Annual  production  formerly 
^ about  500  tons  of  fine  copper,  sold  as  matte  carrying  30%  to  35%  copper, 
*nd  carrying  about  200  oz.  silver  and  5  oz.  gold  per  ton  of  blister  copper. 
'Wnt  operations  are  confined  to  development  on  a  small  scale,  during 
winch  small  patches  of  native  copper  have  been  found. 
UKB  HURON  COPPER  SYNDICATE,  LTD. 
Voluntarily  wound  up,  February,  1901. 
UKE  SHORE  MINDfO  CO.  MICHIGAN. 

Office:  care  of  W.  H.  Garlick,  president,  Ontonagon,  Mich.  Mine  office: 
Green,  Ontonagon  Co.,  Mich.  Organized  under  laws  of  Michigan.  Lands, 
Nacres, in  51-44, Ontonagon  county,  showing  3  copper-l>earing  veins, prin- 
cipeJ  onel^'eing  12'  in  width,  showing  oxide  ore  and  chalcocite  giving  assays 
^1^%  to  6.1%  copper.  A  little  exploring  work  was  done,  late  in  1904,  and 
opbiBtions  will  be  resumed  in  spring  of  1905. 

UKESIDE  GOLD-COPPER  MINING  CO.  WASHINGTON. 

Letter  returned  unclaimed  from  former  office,  Spokane,  Wash.  Mine 
office:  Sheridan,  Mont.  Capitalization  $1,000,000,  shares  $1  par.  Geo.  W. 
Wieatherbee,  president;  A.  L.  Sweetser,  secretary  and  treasurer;  E.  W.  Perry, 
general  manager.  Lands,  7  claims,  in  the  Index  district  of  Snohomish  county, 
Viayshington. 


LAKE  SUPERIOR  MINE,  MICHIGAF,       I  ^ 

LuLud^s^  IHU  iKiTt's,  in  i>cctioiis  13  and  14,  Town  50  N.^  Raugc  3y  W.,  I ^H 
Ontonagon  county  Michigan,  carrying  tlie  iiortlicni^U'riy  conttuuntion  of  l^| 
the  pamlkl  cuprifemua  beds  of  the  Evergreen  belt  opened  in  the  Maasuul  J^l 
Advetiturc  mine:^.     Ix>ng  idle.  Ul 

LAKE  SUPERIOR  &  ARIZONA  MIFmG  AIOZOKi       1" 

&  SMELTING  CO.  I  ^ 

UHice:  C'alyniet,  Mich.     Mine  office:  Horence,  Pinal  Co.,  Ariz,     Emplop         I'tf 
al>out  31)  men.     Organized  St?pt.  30^  1902,  under  laws  of  Arizona,  \\ilh  capiu^         1  ^ 
ijftation  $200,000,  sliares  $1  pur.    Title  changed,  1004,  fnun  Lake  £>uperior -^         W^ 
Arizona  Jlining  Co.    John  D.  Cuddihy,  president;  Dr.  W.  A.  Iloll,  vic^        Mg 
president;  A,  E.  Peterniann,  g«;cretar}';  Wm.  B,  Andeisou,  treasurer;  Alfr^       H 
C.  Sieljoth,  superintendent;  Henrj'  Richardson,  engineer.     Lands,  6  elaiii*^'      ™ 
anni  110  acrei^,  in  I  he  Pioneer  district,  formerly  known  as  the  Golden  Ei^ 
groiip,  worketl  for  gold  hy  the  Gern  Gold  Mining  Co.,  which  went  out  of  bu.?^^' 
uess  iJT  IHH5,  af  ( cr  paying  coiLsideniblc  dividciidti.     Projjerty  is  much  goplier^^-^  . 
by  nnnicnms  t^hurt  tunncli*  and  pili*,  whence  former  owners  extracted  ^'^^''^Vip 
ort^  in  a  nmdoni  manner.     Final  mvinent  of  $31,<J0O  on  hirid^  was  maC>-^^^, 
Nov.  'M),  U>03,     Pn>}x^r1y  shows  3  copper  ore  lx)dies^  of  which  2  are  bcin:  ^^^ 
developed,,  these  l>eing  (issyre  veins,  avemging  (i'  in  width,  maitdy  in  liin^^^Tp 
stone,  near  a  quarlzitc  contact.     The  main  vein,  6'  to  7'  wide,  has  a  quart xit^'  ^^ 
footwall  and  dip«^  at  alMJUt  35**.     Ore  carriers  gold  and  silver  values  and  fre^ 
pnld  has  bttMi  found  in  the  shaft.     Ores  are  maiiJy  oxides  and  earbonal 
associated  with  iron  and  manganese,  hence  highly  silicious  and  ferruginoujri*"*"'^' 
and  valuable  for  fluxing  the  sulphide  ores  undoubtedly  existing  at  greate^^^^^  , 

depth.  Mine  is  opened  by  a  279'  vertical  shaft,  sunk  in  low^  ground,  culling* ^^  .' 
diagonaliy  tlm)ngh  about  30'  of  ore.  There  arc  aLs4>  three  tuimeLs,  knowi*:  ''^'^'^  ^ 
as  the  Anderson,  Carlton  and  Holt,  of  2€IU',  250'  and  oOtJ'  length,  one  showing *^*  ^ 


about  18'  of  good  ore^  said  to  average  36%  copper,  w  iih  good  gold  values  — —       ^ 
The  mine  hiis  about    5,000*  of  openings,  and  the  ground  is  soft,  req|iirin^^^^"* 
hea\'y  timbering.     Equipment  intrudes  steam  plant,  12-tirill  Rand  air  eottJ—*^*^^?^ 
pressor  and  power  drills.     Mine  is  served  by  the*  Phoenix  <t  Eastern  railrtiad^  *^^^« 
distant   18  miles,  with  good  wagon-rrjad  eomieetion^      Ore  shipments  wei 


made  for  seveml  months  to  the  Vai  Verde  smelter,  until  bunu*d,  and  excellcnt^^  ^^^ 
returns  secured.     The  mine  has  several  thousand  tons  of  high-grade  ore  in 
sight,  and  27  tons  shipped  in  Octol>er,  l^Vi,  gave  returns  of  $1,616. 
LAKE  SUPERIOR  h  BISBEE  DEVELOPMENT  CO.  ARIZONA. 

Office:  Calumet,  Afith,     Mine  ofhie:  Bisbee,  Cochise  Co.,  Ariz. 
LAKE  SPPERIOR  CONCENTRATING  CO.  MICHIGAN. 

Office  and   works:   Houghton,    Houghton  Co.,   Mich.     Haa  a   500-ton 
sludge  phint,  on  the  old  Franklin  stamp  sands.     Idle. 
LAKE  SUPERIOR  COPPER  A  ZINC  CO.  ONTARIO. 

Letter  returned  iiiiclaimcd  fmm  former  office,  20  Broad  8t.,  New  York. 
LAKE  SUPERIOR  GOLD  MINING  A  MILLING  CO.  BIEXICO. 

f  Jffice;  Martjuetic,  Mich.     Mine  offiee  :  La  Cananea,  Sonora,  Mex.  Capital- 
ization $3,500,CXK),  shares  f.5  par,     W.  H.  Laidley.  president ;  Geo.  8.  BiuniM, 


LAKE  SUPERIOR—L,  S.  d:  P.  507 

•ctary;  F.  H.  Begole,  treasurer;  Jas.  Hooper,  superintendent.  First  lands, 
X>  acres,  near  Magdalena,Souora,  Mexico,  were  abandoned,  and  operations 
isferred  to  a  group  of  claims,  area  900  acres,  in  the  Cananea  Mountains, 
wing  copper  ores. 

C£  SUPERIOR  &  PITTSBURG  DEVELOPMENT  CO.  ARIZONA. 

Succeeded,  June  1,  1904,  by  Lake  Superior  &  Pittsburg  Mining  Co. 
C£  SUPERIOR  &  PITTSBURG  MINING  CO.  ARIZONA. 

Office:  Calumet,  Mich.  Mine  office:  Bisbee,  Cochise  Co.,  Ariz.  £mplo}rs 
ut  200  men.  Chas.  Briggs,  president;  James  Hoatson,  vice-president; 
5r  Ruppe,  treasurer;  Gordon  R.  Campbell,  secretary;  James  E.  Fisher, 
slant  secretary;  preceding  officers,  Thos.  F.  Cole,  Chester  A.  Congdon, 
ries  d'Autremont,  Jr.,  Thos.  Hoatson  and  Geo.  £.  Tener,  directors; 
luel  A.  Pamall,  superintendent.  Organized  May  11,  1902,  under  laws 
kxizona,  with  capitalization  $400,000,  shares  $10  par,  as  the  Lake  Superior 
Ittsburg  Development  Co. ;  name  changed,  1904,  to  present  title,  and  capi- 
eation  increased  to  $3,000,000,  shares  $10  par;  issued,  $2,500,000,  fully 
i.  Lands,  46  claims,  area  640  acres. 
Possible  litigation  over  titles  was  obviated  by  allowing  shareholders  of  the 
South  Bisbee  Copper  Mining  &  Townsite  Improvement  Co.  to  subscribe 
20,000  shares  at  par,  practically  giving  them  a  bonus  of  $800,000,  but 
iating  all  possibility  of  future  land  litigation. 

The  mine  has  two  shafts,  and  a  third  may,  and  doubtless  will,  be  sunk 
T,  on  the  southeastern  part  of  the  company's  extensive  tract.  The  prin- 
il  opening  is  the  Cole  shaft,  formerly  known  as  No.  2.  This  was  sunk 
riy  1,000'  by  former  owners,  and  is  being  straightened,  retimbered  and 
dowTi  from  2  small  compartments  to  4  large  compartments  of  full  work- 
size,  8x24'  outside  of  timbers.  The  work  was  begun  simultaneously  on 
levels,  and  is  being  performed  in  record-breaking  time.  The  work  should 
completed  in  March  or  April,  1905.  This  shaft  is  1,150'  deep  and  con- 
ted  by  long  drifts  with  No.  3  shaft,  900'  deep,  on  the  Uncle  Sam  claim, 
ne  distance  southward.  Tlie  Cole  shaft  has  Prescott  and  Cameron  station 
nps,  caring  for  a  present  flow  of  225  gallons  per  minute  and  capable  of 
ch  heavier  duty.  It  is  obvious  that  the  Briggs  shaft  of  the  Calumet  & 
tsburg  is  caring  for  a  considerable  part  of  the  normal  water  supply  of  the 
e  shaft.  Immense  ore  bodies  have  been  opened  on  the  900',  1,000'  and 
00'  levels,  notably  the  latter.  The  ores  are  similar  as  to  occurrence  and 
,ure  to  those  of  the  Copper  Queen  and  Calumet  &  Arizona,  of  which  the 
S.  &  P.  ore  bodies  are  the  southerly  continuation,  and  the  1,100'  level 
►ws  long  stopes  of  ore  ranging  in  copper  tenor  from  7%  to  30%,  with 
all  gold  and  silver  values. 

The  surface  plant  is  at  the  Cole  shaft,  and  includes  boilers,  a  single 
im  Sullivan  hoist,  timber-mill,  smithy,  office,  changing-house,  etc. 

The  management'  is  of  the  best,  and  the  Lake  Superior  &  Pittsburg 
es  every  promise  of  making  one  of  the  very  largest  and  richest  copper 
nes  ever  opened.  So  vast  are  its  possibilities  that  a  forecast  based  upon 
solutely  correct  data  might  be  received  with  suspicion  as  a  gross  exaggera- 
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LAS  MORES  COPPER  CO.  MI 

Mine  oflBce:    Ameca,  Jalisco,  Mex.    G.  E.  McCormick,  preside; 
general  manager.     Has  argentiferous  copper  ores  of  good  grade. 
LAS  PLAYAS-SINALOA  MINING  CO.  Ml 

OflBce:  care  of  Geo.  B.  Clark,  Commonwealth  Trust  Bldg.,  St. 
Mo.    Apparently  is  a  subsidiary  or  collateral  corporation  o£  the  I 
Exploration  Co. 
LAS  TUSAS  MINING  &  MILLING  CO.  NEW  MI 

Mine  oflBce:    Tres  Piedras,   Rio  Arriba  Co.,  N.  M.     Lon.  L. 
general  manager.     Has  auriferous  copper  ore,  with  steam  power,  ai 
ployed  about  20  men  at  last  accounts. 
LAS  VEGAS  COPPER  CO.  NEW  M£ 

Office:  East  Las  Vegas,  N.  M.  Capitalization  $100,000,  sha 
par.  F.  A.  Manzanares,  president ;  J.  M.  Thompson,  secretary ;  J.  M. 
treasurer  and  general  manager;  P'rank  J.  Buck,  consulting  engineer, 
perty  is  the  Tecolote  mine,  in  San  Miguel  county.  New  Mexico,  si: 
auriferous  and  argentiferous  copper  ore,  also  a  vein  of  bluestone  or  n 
copper  sulphate.  Has  steam  and  electric  power,  and  concentrator,  ei: 
ing  about  40  men  at  last  accounts.  Company  claims  to  have  dev< 
about  5,000,000  tons  of  carbonate  ore. 
LAS  VI6AS  MINING  CO.  ME 

Office:  care  of  Geo.  E.  Voorhees,  Jr.,  Santa  Barbara,  Cal.  Mine  • 
Las  Vigas,  Coyame,  Chihuahua,  Mex.  Employs  48  men.  Carios  P.  B 
general  manager.  Lands,  74  pertenencias,  area  173  acres,  showing  1 
bodies,  as  fissures  in  sandstone  and  as  contacts  between  sandstone  and 
is  probably  clay-slate,  ores  occurring  as  impregnations  and  re];dBcei 
in  the  sandstone.  Four  of  these  bodies  are  being  developed,  these  a\ 
ing  7'  to  12^  width  and  gi\ing  average  returns  of  7.5%  copper  and 
silver  per  ton,  mainly  from  bomite  and  chalcopyrite,  with  occasional  <» 
carbonates  and  native  copper.  Has  sliafts  of  61',  98',  125'  and  17^, 
3  short  tunnels,  estimated  to  develop  60,000  tons  of  ore.  PJopeit} 
formerly  worked  by  the  Spaniards.  Has  steam  power,  hoists  and  air 
pressor.  Buildings  include  office,  store  and  19  dwellings.  Ore  b  h 
by  a  Buffalo-Pitts  traction  engine  to  Las  Trancas  station,  43  miles  di 
on  the  Kansas  City,  Mexico  &  Orient  railroad.  Production  of  refined  c 
in  1902  was  about  65  tons  and  for  1903  reached  about  150  tons.  PU 
management  call  for  vigorous  development  and  erection  of  a  smdt 
soon  as  an  assured  tomiage  is  developed. 
LAST  CHANCE  COPPER  MINING  CO.  WASHIN( 

Mine  office:    Keller,  Ferry  Co.,  Wash.     Presumably  idle. 
LAST  CHANCE  MINING  CO.  ABB 

Succeeded   by  Canyon  Copper  Co. 
LATHAM  MINING  &  SMELTING  CO.  VE\ 

Office:  224  D.  F.  Walker  Bldg.,  Salt  Lake  City,  Utah.  Mine 
Sprucemount,  Elko  Co.,  Nev.  Organized  under  laws  of  Utah,  with  c 
ization  $1,000,000,  shares  $1  par.    V.  J.  Yunck,  president;  Geo.  L. 
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vice-president;  Geo.   L.  Moates,  treasurer  and  general  manager.     LaucLj, 

8  cl^nas^  area  160  acres,  48  iniles  south  of  Wells,  showing  7  fissures  giving 

average  assay  values  of  7%  copper  and  7  oz.  silver  per  ton,  also  a  promising 

alver-lead  vein  opened  by  a  400'  shaft  and  tumiels  of  700^  and  OOO',  with 

about  SjCKK/  of  underground  openings.     Has  a  50-ton  concentrator,  and 

'    smelter  with  3  small  water-jacket  furnaces.    Said  to  plan  installation  of 

a  dry  concentrator. 

LATIMER  COPPER  MUflllG  CO.  GEORGIA. 

Mine  office:     Pierceville,  Fannin  Co.,  Ga.     Idle. 
UTOUCHE  MnaiVG  CO.  ALASKA. 

Office:  10  Wall  St.,  New  York.  Mine  office,  Valdez,  Alaska.  Organ- 
ized 1902,  under  laws  of  New  Jersey,  with  capitalization  $100,000.  Andrew 
K.  Beatson,  general  manager.  Lands,  simdry  claims,  on  the  mainland, 
opposite  Latouche  Island,  some  60  miles  south  of  Valdez,  about  ^  mile 
from  a  good  natural  harbor,  on  tidewater.  Though  but  little  mining  work 
^  been  done,  the  showing  secured  is  considered  favorable,  and  Beatson's 
Imputation  in  Alaska  is  that  of  an  honest  man. 

UTOUCHE  ISLAND  COPPER  MINIIIG  CO.  ALASKA. 

Office:  49  Sullivan  Bldg.,  Seattle,  Wash.  Jas.  A.  Murph^^  president; 
Solon  T.  Williams,  secretary;  R.  L.  P.  Wallace,  treasurer.  Orga'hized  under 
Uw8  of  Washington,  with  capitalization  $5,000,000,  shares  $5  par.  Lands, 
29  claims  and  a  millsite,  on  Latouche  Island,  Prince  William  Sound,  Alaska, 
*bout  60  miles  south  of  Valdez,  not  far  from  tidewater.  Development  is  by 
*  7^  tunnel,  showing  chalcopyrite  and  bomite.  Company  refuses  to  give 
iofonnation  in  response  to  requests,  though  asking  the  public  for  cash  to 
finance  the  property,  a  policy  utterly  opposed  to  sound  business  principles. 
UURA-PEARL  MHIDf G  A^  MILLING  CO.  COLORADO. 

Mine  office:    Newett,  ChaflFee  Co.,  Colo.     F.  H.  Denman,  superinten- 
dent.   Ores  carry  gold,  silver  and  copper.     Has  st<uim  power. 
UimiUM  MHIDfG  CO.  MICHIGAN. 

.Office:  301-199  Washington  St.,  Boston,  Mass.     Mine  office:   Laurium^ 
Bbughton  Co.,  Mich.     Organized  under  laws  of  Micliigan,  with  capitalization 
11,000,000,   shares  $25  par.     Annual   meeting,   second   Tuesday   in   June. 
A.  8.  ^elow,  president;  W.  J.  Ladd,  secretary  and  treasurer;  Wm.  E.  Par- 
udly  superintendent.    Lands,  approximately   575  acres  of   mineral   rights, 
tod  approximat^y  325  acres  of  surface  rights,  being  the  remainder  of  surface 
tod  mineral  rights  to  640  acres  lyuig  next  east  of  the  Calumet  &  Hecla,  upon 
which  the  village  of  Laurium  has  been  built,  with  all  mineral  rights  reserved, 
except  a  triangular  patch  of  about  65  acres,  of  both  surface  and  mineral 
lights,  sold  many  years  ago  to  the  Calumet  &  Hecla.    This  tract  must  carry 
the  southern  extension  of  the  Kearsarge  lode,  and  diamond  driUing  to  locate 
it  wu  begun  June  10,  1904.     The  third  deep  hole  was  nearing  completion 
■tthe  close  of   1904,   and  the  company  probably  will  secure  a  complete 
fBological   cross-section   during   1905.     Mining   on   the  Kearsarge  lode  will 
be  started,  should  that  bed  prove  promising. 
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L'ETETE  GOLD  &  COPPER  HEW  BRUNSWICK  &  HOVA  SCOTIA. 

MHONG  CO. 

Mine  office:  L'Etete,  Charlotte  Co.,  ^ew  Brunswick.  IVjperty  is  the 
old  Johnston  mine,  opened  circa  1860,  reopened  1902,  liaving  two  short 
tnnnels  and  a  145'  main  shaft  showing  ore  of  good  assay  value.  Has  steam 
plant,  and  shipping  facilities  at  tidewater.  Company  also  owns  mineral 
lands  in  Nova  Scotia. 
LE  ROI  MINING  CO.,  LTD.  BRITISH  COLUMBIA. 

Office:  541,  Salisbury  House,  London,  E.  C.  Eng.     Mine  office:    Roes- 
land,   B.  C.     Employs  about  400  men.     Sir  Henry  W.  Tyler,   chairman; 
L.  C.  F.  Robson,  secretary;  A.  J.  McMillan,  managing  director  and  general 
manager;  J.  W.  Astley,  general  superintendent ;  A.  J.  Trevorrow,  mine  superin- 
tendent; A.  I.  Goodell,  smelter  superintendent;  W.  S.   Hugh,  chief  mine 
accountant.     Organized  June  7,  1898,  with  capitalization  £1,000,000,  shares 
£5  par.    Has  paid  total  dividends  of  10%,  last  dividend  of  5%  being  paid  io 
1900.     Is  said  to   have  eanicd  considerable  profits   in  1904,  estimated  at 
£10,000  per  month  during  last  few  months  of  year. 

Lands,  71  acres,  also  the  I.  X.  L.  mine  held  under  lease.  Ore  body  is 
narrow  at  top  and  wide  at  bottom,  but  values  decrease  at  depth.  Main 
shaft  has  4  compartments  and  is  1,45(^  deep,  mine  showing  re8er\'e8  of  about 
500,000  tons  of  ore,  and  diamond  drill  holes,  bored  from  the  bottom  of  the 
shaft,  prove  a  continuance  of  the  vein  to  greater  depth.  Bottom  of  mine 
shows  3'  to  5'  of  good  shipping  ore,  averaging  about  $20  per  ton  in  value. 
IVoperty  has  a  good  mining  equipment,  including  hoists,  air  compiesBon, 
power  drills,  shops,  steam  shovel  and  sampling  mill. 

The  reduction  plant,  at  Northport,  Washington,  17  miles  from  the  mine^ 
is  held  in  the  name  of  the  Northport  Smelting  A  Refining  Co.,  Ltd.  Tbis  ii 
a  very  complete  and  modem  plant  of  1,200  tons  daily  capacity.  Limestone 
for  flux  is  secured  from  the  company's  quarry,  only  4  miles  distant,  and 
water  is  supplied  from  Deep  Creek,  through  a  3-mile  flume  4x5'  in  siae  leacfisg 
k)  two  125,000-gallon  storage  tanks,  whence  water  is  brought  in  pipes, uftder 
a  head  of  145',  actuating  18*  and  24^^  Pelton  Water  wheels  under  an  effertiir 
pressure  of  about  60  lbs. 

Tlie  bulk  of  the  ores  treated  are  roasted  before  charging  Ore  is  ncwti 
by  rail  and  dumped  into  ore  bins  of  1,600  tons  capacity,  elevated  IT'  aboTi 
the  roast-yard,  wliich  is  SOOxSCX/.  Ore  is  trammed  to  the  roast*yard  « 
temporary  trestles  and  roast-lieaps  arc  l)uilt  about  125x350',  and  appron* 
mately  15'  high,  each  roast-heap  containing  about  24,000  tons  and  requiiiiV 
6  weeks  for  burning.  The  roasting  reduces  the  sulphur  content  from  10% 
to  about  3.5%.  Wood  consumption  averages  1  cord  per  50  tons  ol  ctk!' 
After  burned,  the  ore  is  removed  from  the  roast-yard  by  a  steam-shovd^ 
handling  about  600  tons  daily,  and  is  hauled  up  an  incline  in  self- 
cars  to  the  roasted  ore  bunkers  by  a  small  locomotive. 

The  reduction  pfent  includes  a  70x98'  sampling  mill,  vrith  Veain  sam] 
The  calcining  building,  72x350',  has  two  35-ton  10x100'  siji^e-deck  H< 
Wethey  furnaces  and  a  smaller  double-deck  furnace.     The   hlast-fi 
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building  is  69x240^,  with  a  southern  annex  of  55x69'  for  the  silica-mill,  and 
a  northern  annex  of  60x100'  for  the  power  plant.  There  are  6  water-jacket 
blast  furnaces,  with  mechanical  feed,  two  being  38x120^  in  size;  one  40x1 60^ 
and  three  42x160*,  latter  with  daily  capacity  of  300  to  400  tons  each.  The 
furnace  changes  are  mixtures  of  raw  and  roasted  ore,  with  limestone  and 
coke. 

The  power  plant  at  the  smelter  includes  a  400-h.  p.  Allis-Chalmers  engine, 
tiwo  smaller  engines,  6  Connersville  blowers,  500-lignt  Westinghouse  dynamo, 
and  five  250-h.  p.  Heine  boilers.  The  brick  dust-chamber.  10x11x428',  has 
&  hopper  bottom  and  side  discharge  gates.  Flue-dust  is  briquetted,  with 
linae  for  a  binder,  in  two  White  mineral  presses,  and  resmelted.  The  main 
brick  smokestack  is  182'  high,  and  10'  square,  and  there  are  two  smaller 
brick  stacks.  Slag  is  granulated  and  washed  into  the  Columbia  river.  The 
fixBt-fusion  product  is  a  25%  matte,  which  is  roasted,  granulated,  briquetted 
*ttd  blown  up  to  50%  matte,  carrying  considerable  gold  values  and  small 
silver  values,  which  is  shipped  to  New  York  for  conversion  and  refining. 
b  addition  to  treating  Le  Roi  ores,  the  Northport  smelter  does  considerable 
custom  business. 

For  the  fiscal  year  ending  June  30,  1904,  production  was  160,109  dry 
tons  of  first-grade  ore,  of  the  gross  value  of  $1,752,024,  equal  to  $10.94  per 
ton,  and  19,013^  tons  of  second-grade  ore,  worth  $143,078,  equal  to  $7.52 
per  ton.  ftoduction  of  copper,  for  fiscal  year  1902,  was  about  4,750,000 
^l^e.  refined  copper.  The  prospects  of  the  property  have  improved  greatly 
during  the  past  18  months,  and  the  Le  Roi  should  be  able  to  pay  a  dividend 
during  1905. 

LB  ROI  NO.  2,  LTD.  BRITISH  COLUMBIA. 

Offices:    Salisbury  House,  London,  E.  C,  Eng.     Mine  office:    Ros9- 
^^Jid,  B.  C.     Employs  about  200  men.     Organized  June  1,  1900,  with  cap- 
italization £600,000,  shares  £5  par.     Has  paid  dividends  of  £66,000,  last 
^^^  1%  in  1903.     Lord  Ernest  Hamilton,  Chairman,  F.  A.  Labouchere, 
secretary;  Ernest  Levy,  manager;  R.  R.  Comiaek,  assistant  manager;  Alex. 
™11  and  Stewart,   consulting  engineers.     Lands,   72   acres,    including   the 
Joeie  and  No.  1  mines,  in  addition  to  which  the  company  holds  woiking 
bonds,  under  option  of  purchase,  on  the  Thompson,  Vernon,  Eureka  and  Even- 
^  claims.    The  mine  is  about  OOO'  deep,  tha  Josie  showing  a  new  and  im- 
portant ore  body  on  the  500^  level,  with  indications  of  even  better  values 
o^  the  eOO',  or  bottom,  level.     During  1904  the  company  did  3,617'  of  dia- 
mond drilling,  in  26  holes.     Ores  carry  values  in  gold,  copper  and  silver,  in 
Older  named.     Ores  are  graded  into  two  classes,  for  smelting  and  concentrat- 
^^ftod  ore  reserves  have  been  estimated  at  300,000  tons,  which  seems  rather 
^'    Largest  copper  production  was  3,001,027  lbs  in  1902,  falling  to  980,000 
^^.  in  1903  and  about  1,200,000  lbs.  in  1904,  latter  secured  from  22,673 
^^  of  ore  treated. 

Late  in  1903  an  Elmore  oil  concentrator,  fully  described  in  Vol  IV., 
^>8  installed.  This  proved  a  technical  but  not  a  commercial  success,  and 
"*8  been  superseded  by  Wilfley  tables.    The  reasons  for  this  outcome  were 
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^venil  ill  uuftiber,  nmong  them  being  lui  mlvance  in  ike  price  of  oU,  i  -^' 
exlretndy  lovs-gnide  oi  the  luUings  hautJJt'd,  and  liuil^  l>ut  probably  mc--^*^^ 
iiiitMirtaiit,  the  smidl  ^upJ>lv  t«l  inatcml,  uhiili  lAvemged  uiily  about  20  U>  -^^^^^ 
daily  for  a  5iK*)ii  (jbint,  plaiing  ihLs  ialerti.Hiiiig  new  priHX'^  at  a  great  disa-^^^ 
vantage  in  lonaage  l'ohI«,  It  ii*  to  be  hoped  the  Ebiioro  oil  prucess  ni^^-^' 
be  given  a  fairer  and  more  exhaustive  t-est  ou  low-grade  taUiugB,  where  i  ^^ 
tet^linii-al  advantages  may   be  supplemented   by  fairer  cooditioua. 

Ureii  and  ooncenl rales  are  shipped  to  the  Greenwood  works  for  eanelim^S' 
Mining  cot^ts,  for  the  fiiwat  year  ejiding  8ept.  30,  19U4,  were  $4.46  per  l<»x*» 
coniparetl  willi  5o,IJ0  for  the  preixtiing  yea^r,  and  sniaJl  net  profits  we*"^ 
secured  on  o|x^nitioiLS.  The  projieriy  is  ojie  of  eoasiderable  value,  but  will 
require  earefnl  hiindling,  if  it  is  in  affortl  substautial  returns  U>  sliareholder"*'^ 
from  the  low-grade  ores  now  being  mined, 

LB  ROY  BONING  CO.  MBXIC*:^^ 

Office:  Pdare.s  de  Tenis,  Snjnra,  Mex,  Lee  B4*nton,  manager.  Of^^ 
carry  silver,  gold  and  eoptx-r.  TrnjH^riy  was  in  prtH'ess  of  development,  «»t 
last  aceounti<. 

LEACLEDE  CONSOLIDATED  GOLD  &  COPPER  OREGOrKS. 

MINING  CO. 

Uiiice:  518  Broadway,  AU^any,  N,  Y.  Mine  office:  North  Pov^tl^^^!=?r, 
Union  Co.,  Ore.  Organized  June  1(1,  1900,  under  laws  of  Oregon,  with  ea^pi- 
talization  $l,5tM),(KKJ,  diares  $1  jjar.  H.  Earle  Funiian,  president;  G^2=** 
Oliver,  viee-pretiident;  W.  J.  Curtis,  Heeretar)';  Chtm.  K.  Lansing,  treagiir««:^r; 
W,  N.  Gardjier,  tnhie  manager.  Lands,  IW  at  rei*,  well  limbered  and  opetm^^ 
by  several  hundred  feet  of  shafts,  tunneils  and  cro«9cul»i  showing  sevcr^  ^^f*^ 
parallel  veins  of  ID"  to  4'  widtli  giviJtg  ores  assiiying  10%  copper,  with  gc^*^ 
gold  and  wilver  value-s.  Ore  is  highly  fernigiuou.s,  rendering  it  dct^irable  ** 
a  flux  for  ores  deficient  in  iron.     Idle. 

LEAD  KING  MINE.  COLORAd^O^ 

Mine  office:  Crystal,  Guiinisi>n  Co.,  C^jIo^     T*  P.  Ijamny,  operator,  un^^^^ 
lefise,  shipping  about  UN)  Ions  of  ore  monthly  t  hat  gives  average  »meiter  retti  ^^ 

of  25%  xine,  9%  copper,  H%  leatl  and  20  oz.  silver, 

LEEDS  COPPER  CO.,  LTD.  QUEB^^^^' 

Letter  returned  unelainied  from  former  oflieee,  1 1 ,  Bloomlield  St.,  I.^     -^^ 
don,  E.  C,  Eng. 
LEIGHTON-GENTRY  COPPER  CO.  WYOMIT^^^^' 

Title  riuihged,  1!KI4,  to  Indej>endence  Mining  Co. 
LENA  MINING  CO.  NEW  MEXIO 

I^ltt^r  returni'd  inu  lainied  fmni  former  mine  office,  Lor<isburg,  X.  M. 
LEHORA  COPPER  MINING  CO,  BRITISH  CGLUMBi: 

Same  a»  L.enora-^f^;lunt  Sicker  Copper  IVOning  Co.,  Ltd* 
LENORA  MINING  &  MILLING  CO,  UX 

OfHcc:  can*  of   P.  V.   Evans,  secretary,   Salt  Lake  City,  Utali.     M  '^ 

office:   Milforch    Beaver  Co.,   Utah,     Organisted   Dtrendjer   19,    19()3,     M^^^^ 
L.   Burns,  prt-^ident ;  .1.  D.  Carpt*nler,  getieral  rnaiiiiger.     Lands,  0  clait^-^^ 
known  an  the  Lennra  gniup,  in  Beaver  county,  Utah. 
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LEHORA-MOUirr  SICKER  COPPER  BRITISH  COLUMBIA. 

MI1IIN6  CO.,  LTD. 

OflSce:  Victoria,  B.  C.  Mine  office:  Duucans,  V^ancouver  Isld.,  B.  C. 
Oi^ganized  1898,  and  in  liquidation  1904.  W.  Buxton,  superintendent. 
Lands,  adjoining  the  Tyee,  on  Mt.  Sicker,  show  a  continuation  of  lenses  in  a 
chute  of  30^  to  40^  width,  with  strong  gossan  capping.  Ore  produced  is 
divided  into  two  grades,  first  grade  averaging  7.95%  copper,  3.57  oz.  silver, 
and  0.17  oz.  gold ;  second  grade,  which  is  about  two-thirds  of  the  total  pro- 
duction, averages  2.3%  copper,  1  oz.  silver  and  0.05  oz.  gold.  Ore  goes  to 
the  Crofton  smelter  over  a  narrow-gauge  railway.  Despite  the  financial 
troubles  of  the  company,  due  largely  to  attempting  to  do  too  much  with  a 
snuiU  capital,  the  property  is  regarded  as  decidedly  promising. 
IQNAS  LAS  LENORA  y  HUERTA.  MEXICO. 

Office:  Apartado  16,  Aguascalientes,  Mex.  Mine  office:  Villanueva, 
%icatecas,  Mex.  G.  M.  Daniel,  general  manager;  J.  M.  Daniel,  Jr.,  super- 
intendent and  engineer;  Manuel  Varila,  mine  superintendent.  Lands,  100 
acres,  also  500  acres  of  miscellaneous  lands,  in  the  Jalpa  district,  showing  a 
fiasure  vein  in  porphyry,  of  10'  average  width,  carrying  argentiferous  galena, 
aigentite,  malachite  and  azurite,  with  clay  gouge,  giving  average  returns  of 
about  5%  copper,  10%  lead,  200  oz.  silver  and  29  miligrams  gold  per  toh. 
Has  shafts  of  SOO'  and  1,000^,  with  about  one  mile  of  underground  openings. 
Was  opened  by  the  Spaniards,  about  1820;  reopened  1883.  Has  steam 
power  and  concentrator  with  1  crusher  and  12  planillas,  for  treating  low- 
gnde  ores.  Concentrates  and  smelting  ores  are  shipped  75  miles,  l)y  burros, 
to  the  plant  of  the  American  Smelting  &  Refining  Co.,  at  Aguascalientes. 
Smpbys  about  150  men. 
IffiEDA  COPPER  MIKES  CO.,  LTD.  SPAIN. 

Office:  care  of  Don  Tomds  Cinnamond,  agent,  Barcelona,  Spain.     Lands, 
314  hectareas,  including  the  Recuerdo  and  other  mines,  at  Torre  de  Capdella, 
i^rida,  Spain. 
imiDA  COPPER  MmES,  LTD.  SPAIN. 

Wound  up  voluntarily,  September,  1902. 
BOCIEDAD  ANONIMA  MINERA  BELGA  DE  LOS  COBRES  SPAIN. 

DE  LERIDA  y  GRANADA. 

Wound  up  voluntarily,  September,  1902. 
USUE  COPPER  MINING  CO.  IDAHO. 

Supposed  to  have  copper  claims  somewhere  west  of  Saltese,   Idaho, 
im  letter  returned  unclaimed  from  that  place. 
tlVAlT  MINING  CO.,  LTD.  ENGLAND. 

Offices  and  mines:  St.  Just,  Comv/all,  England.     A  cost-book  company 

£2,385  shares.     T.   R."  Bolitho,  chairman;  Maj.   R.   White,  secretary. 
produces  tin  and  copper,  mainly  the  former,  and  has  been  continuously 
btked  since  1820,  and  paid  £170,000  in  dividends  during  its  first  20  years 
lopeiBtioxi. 
\ 
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LEVIATHAN  MIITE,  CALIFORKU* 

An  idJt*  proi>erly,  10  miles  east  of  Markleeville,  Alpine  Co»,  GuL    Ore 
occurs  as  lenses,  in  fK>rphyr)%  ojjened  by  tunnels  of  40(y  and  7W, 
LEXIHGTOM  MIME.  MOHTAHA. 

Offite  and  mine;  care  of  F»  August  Hejnze^  lessee,  Butte,  Silver  Bow  Co,, 
Mont.  Property  is  owned  by  Georges  de  la  Bonglise,  of  Paris,  and  has  been 
worked  in  a  small  way,  tm  upper  levels  only,  for  alver  by  Louis  Cirard,  for 
several  years  past,  Laiids^  8  ciainw,  lying  we^t  of  the  Cora  and  Rock  Island 
mines  of  ilic  United  Chopper  Co.  Miiin  ssliaft,  1,4G5'  deep,  \s^  Xmtig 
unwatert'd  and  rclinil^red,  which  work  \%ill  require  nearly  till  end  of  1905, 
Is  eonnccted  underground  with  the  Ahre  and  Moulton  mines,  which  must  be 
un watered  at  lite  .same  Lime  as  the  Lexington.  Sliaft  is  to  have  a  laigc 
tie^v  wooden  gallowf*"f mine,  and  hoist  gocid  for  2,5CKK  depth.  Is  held  by  Mr. 
Heinzc  under  an  IH-month  l>ond  and  leajse  providing  tlmt  production  ^haU 
be  applied  on  payment.  Was  worked  many  years  for  gold  and  silver 
values/but  below  1,100' level  there  is  a  30*  vein  with  granitic  gangue  carrynpg 
stringers  of  sulphide  ore  averaging  3%  to  4%  copper. 
LIBERTY  COPPER  MHOIfG  &  MILLIIfG  CO.  MARYLAlfD. 

Mine  office ;     Libert  ytown,  Frt'dcrirk  Co.,  Md-     Capit4dized  at  $2,tMM>,*l00, 
Thofi,  E,  Ludlani,  president;  M,  C,  Stafford,  secretary.     Owns  the  old  Lilierty 
mine,  long  idle,  which  has  a  variety  of  ores,  including  chalcocite,  tenorit^s, 
tetrahedrite,  bornite  and  malachite. 
LIBERTY  MINING  &  SMELTING  CO.  ARIZOHA. 

Mint*   ollne:     Tucson,    Pima   Co,,    Aria.     Wm.   R.    Weniple,    ntanager. 
Ores  carry  ?^ilvcr,  lead  and  copper.     Haa  gasoline  power. 
LIBIOLA  COPPER  MINING  CO.,  LTD.  ITALY. 

Officci*:  16,  Leadenhidl  St.,  London^  E.  C,  England.  Mine  office; 
fc^tri  Levante,  Liguria,  Italy.  Kenneth  Haweis  James,  chairman;  W*  S. 
Bartlett,  secretarjs  Robt.  H.  Craven,  mine  manager.  HeoiigaRized  1888, 
with  capital  £252,000,  sluirea  £5  par.  Hm  paid  dividends  of  £4  2s.  6d.  to 
close  of  lOfH,  dividends  lieing  2s.  Gd.  annually,  in  19<)l  and  1902  and  Is. 
interim  in  1903  and  HH>L  Company  hiis  a  heavy  share  interest  in  the  Cniccuen 
silver-lead  mine,  Sardinia,  now  idle,  and  owns  the  Libiola  copper  mines  in 
Liguria,  northern  Italy.  Ore  of  latter  is  mainly  low-grade  chalcopy-rite, 
orrurring  a,«*  veijis  in  terpentine  and  diabaae,  the  mines  showing  large  bodies 
of  ore.  Property  was  disco\ercd  and  worked  by  the  Romaoii  and  was  re- 
opened in  18fi7.  Product iitn  in  11M>2  was  4,*S64  long  tons  of  ore.  averaging 
4.75%  copper,  equivalent  to  485,:i85  lbs.  of  refined  copper,  and  22,727  tona 
of  iron  pyrites  averaging  47..5%  sulphur  and  in  1903  was  4,21^  long  tons 
of  ore  averaging  5.971%,  equal  to  564.292  lbs.  fine  copper,  and  23,575  tons 
irt)n  pyrites  averaging  47.5%,  sulphur.  Ore  reserves  are  al»oiit  lOO.OfJO 
tons  of  pyrites  and  6,tMX)  tons  of  copper  ore.  This  property,  while  low  in 
grade,  has  e.\:teiisive  ore  bodies,  and  by  careful  management  b  made  to  yield 
fair  profits- 
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SOCIETA  ANOKIHA  PER  L'ESERCIZIO  DELLA  ITALY. 

millERA  DE  UBIOLA. 

Mine  is  worked  by  Libiola  Copper  Mining  Co.,  Ltd. 
SOCIETE  DES  MIIIES  DE  LA  LIENNE.  ITALY. 

Mine  offices:    Alagna  and  Riva,  Circondario  di  Varallo,  Novarra,  Italy. 
Ore  is  medium  grade  chalcopyrite.     Was  working  on  a  limited  scale  at  last 
accounts. 
SOCIETE  LIGURE  RAMIFERA.  ITALY. 

Mine  office:  Casarza,  Genoa,  Italy.  Mines  include  the  Fontanelle, 
Hio  Albareta,  Rio  Monticelli  and  Rio  dei  Fie  hi.  Ore  is  chalcopyrite,  in 
quartzose  gangue.     Mines  are  producing  on  a  limited  scale.' 

inxY  MnmiG  &  milling  co.  Colorado. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  F.  F.  Reed,  super- 
intendent. Ores  carry  gold,  silver,  lead  and  copper.  Has  steam  power. 
ULTAMA  MINE.  CALIFORNIA. 

Office :  care  of  Robt.  Crocker  &  Co.,  Placerville,  Cal.     Lands,  240  acres, 
unpatented,  in  El  Dorado  Co.,  Cal.,  11  miles  from  Auburn.     Ores,  mainly 
sulphides,  occur  as  lenses  in  limestone  lying  between  granite  and  quartz^ 
porphyry.     Has  four  tunnels  and  a  prospecting  shaft. 
UKA  COPPER  MINING  SYNDICATE,  LTD. 

Offices:  8,  Union  Court,  Old  Broad  St.,  London,  E.  C,  Eng.  J.  Harris, 
chairman;  T.  Simpson,  secretary.  Location  of  property,  if  any,  unknown. 
UXE  CREEK  CONSOLIDATED  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  5  Creighton  Bldg.,  Phoenix,  Ariz.  Capitalization  $500,000. 
A.  J.  Edwards,  president;  J.  D.  Marlar,  secretary;  Wm.  E.  Marlar,  super- 
intendent. Lands,  480  acres,  called  the  Copper  Top  mine,  lying  GO  miles 
oortheast  of  Phoenix,  some  distance  from  a  railroad,  lield  on  bond  and 
iBifle.  Has  a  considerable  ore  body,  giving  assays  of  5%  to  40%  copper 
ttd  18  to  $10  gold  per  ton,  and  is  developed  by  several  .sliafts  and  tunnels. 
Bib  10-ton  and  60-ton  smelters  at  the  mine  and  a  30-ton  smelter  at  Alham- 
bn,  6  miles  west  of  Phoenix.     Employs  10  men,  and  enjoys  good  local  stand- 

ampAm  liutada.  chile. 

Operates  the  Fundicion  Templeman  mine,  opened  in  1897,  in  depart- 

nent  of  Antofagasta,  Chile,  producing  therefrom  about  1,500  tons  of  refined 

eopper  yearly,  according  to  returns  to  state  department  of  United  States. 

lOURSS  MINING  SYNDICATE,  LTD.  SPAHf . 

IGne  office:    Linares,    Jaen,    Spain.     S.    Moos,    manager.     Organized, 

dy  in  1903,  to  exploit  lead,  copper,  zinc,  iron'  and  coal  properties  in  the 

inity  of  Linares.    Company  said  to  plan  constructing  a  large  warehouse 

I  fhipping  pier  at  Almeria,  Spain. 

rfOOLN  MINE.  UTAH. 

Mine  office:    Bifinersville,  Beaver  Co.,  Utah.     Gus  Stoney,  superinten- 
nt.    Ores  carry  silver,  lead  and  copper.     Mine  is  opened  by  shaft,  and  has 
power.     Presumably  idle. 
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LINCOLN  CONSOLIDATED  MINING  CO.  ARIZONA 

Office:  155  La  Salle  8t.,  Chicago,  Ills.  Mine  office:  Tucson,  Pima  Co. 
Ariz.  Organized  under  laws  of  Arizona,  with  capitalization  $2,000,000 
shares  $1  par.  Dr.  CRas.  Caldwell,  president ;  Jas.  M.  Melville,  vice-president 
E.  W.  Brinker,  secretary.  Lands,  34  claims,  and  a  mlllsite,  area  about  70i 
acres,  in  the  Sierrita  range  of  mountains  about  30  miles  southwest  of  Tucson. 
Development  is  by  about  50  pits,  shafts  and  tunnels,  mostly  shallow  pits. 
The  Providence  claim  is  opened  by  a  520'  tunnel,  exposing  rich  ore,  froic 
which  smelter  shipments  have  given  average  returns  of  about  20%  copper 
with  considerable  gold  and  silver  values.  Country  rocks  are  granite,  schLs 
and  limestone,* showing  8  fissure  veins  of  workable  size,  carrying  sulphicJi 
ores  of  copper  and  lead,  with  good  gold  and  silver  values.  Property  lias 
shipped  about  $80,000  worth  of  ore.  Mine  has  been  favorably  report^/ 
on  by  H.  B.  Sturtevant,  an  engineer  of  very  high  standing. 
LINCOLN  COPPER  CO.  ARIZ05A 

Succeeded  by  the  Lincoln  Consolidated  Mining  Co. 
LINCOLN  COPPER  DEVELOPMENT  CO. 

Office:  326  Post  St.,  San  Francisco,  Cal.     Location  of  property,  if  any, 
not  learned.     Address  of  company  regarded  with  suspicion,  owing  to  being 
the  hiving  place  of  a  swann  of  extremely  dubk>us  mining  propositio:^  put 
out  by  one  "  Baron  "  W.  E.  Van  Johannsen,  a  notorious  grafter. 
LINCOLN  COPPER  MINING  CO.  ARIZOIA. 

Office:  321  Spruce  St.,  Aurora,  Ills.  Capitalization  $3,000,000,  shaw 
$1  par.  Lands,  42  claims,  area  alx)ut  850  acres,  in  the  Sierrita  Mountains. 
It  is  evident  that  this  is  the  property  now  held  by  the  Lincoln  Consolidatid 
Mining  Co.  The  Arizona  Lincolns  are  of  uncertain  pedigree  anddeviooi 
affiliations. 
LINCOLN  COPPER  MINING  CO.  MOHTAIi 

Incorporated  July,   1903,  under  laws  of  Montana,  with  capitalixatioi   \ 
$1,500,000,  shares  $1  par.     Among  incorporators  given  was  Thos.  H.  Guto^ 
but  Senator  Carter  writes  that  he  knows  nothing  al>out  the  company.   Isttk, 
said  to  be  10  claims,  in  the  Little  Boulder  district,  about  30  miles  from  Hdesii  ^ 
Lewis  and  Clarke  Cos.,   Montana. 
LINCOLN  MINING  &  MILLING  CO.  .     COlMlM 

Mine  office:    Idaho  Springs,  Clear  Creek  Co.,  C^lo.     J.  M.  Dumoi^ 
superintendent.     Ores    carry    gold,    silver,    copper   and    lead.     Has 
power  and   15-stamp  mill. 
MINA  LINEA  DIVISORIA.  CHIUL 

Mine  office:    Chanaral,   Atacama,   Chile.     Braniff  y   Roldan, 
Employs  about  25  men. 
LINEDALE  WEST  CHILLAGOE,  LTD.  AUSTItAUl^ 

Offices:  47,  Queen  St.,  Melbourne,  Australia.     Mine  office:    AibowB 
Chillagoe,  Queensland,  Australia.  Capitalization,£16,500,  shares  £5 pw.  C" 
Chapman,  chairman;  Thos.  Rollason,  secretary;  E.  Reeves,  mine  manai 
Lands,   19  claims,  area  440  acres,  in  the  Herberton  district,  showing  i 
vein,  with  a  3'  pay-streak  carrying  20%  copper,  10  oz.  silver  and  2 
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^^^  p«r  ton,  on  which  a  limited  amount  of  development  has  been  secured 

^^P^J*ations  partially  suspended,  owing  to  lack  of  funds,  at  last  accents. 

^OK  COPPER  MINING  CO.  ARIZONA. 

Office:  313  West  Second  St.,  Los  Angeles,  Cal.    Mine  office:  Stoddard, 

^^vapai  Co.,  Ariz.     Employs  8  men.     Organized  February,   1903,   under 

^^  of  Arizona,  with  capitalization  $2,500,000,  shares  $1  par.     Chas.  Mat- 

^^^vrg,  president;  O.  A.  Cox,  secretary  and  treasurer;  Henry  Reifsnyder, 

^lieral  manager.     Lands,  13  claims,  area  260  acres,  in  the  Agua  Fria  district, 

Uiiles  from  nearest  railroad.     Country  rocks  are  limestone,  quartzite  and 

^^Oritic  porphyry,  showing  numerous  veins  carrying  oxide,  carbonate  and 

^^phide  ores  giving  average  assays  of  24%  copper,  and  opened  by  shafts  of 

^O*,  KX/  and  300',  with  515'  of  underground  openings.     Has  gasoline  power, 

^^d  lias  bought  a  diamond  drill,  which  will  be  used  from  bottom  of   the 

^Oo'  shaft  in  probing  for  ore  bodies. 

^ON  GOLD  MINING  &  MILLING  CO.  COLORADO. 

Mine  office:  Silverton,   San  Juan  Co.,   Colo.     Chas.   Newman,   super- 
^^itendent.     Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
^ITHGOW  COPPER  SMELTING  &  REFINING  WORKS.  AUSTRALIA. 

Office:  Equitable  Bldg.,  Sydney,  N.  S.  W.*  Australia.  Works  office: 
Iwithgow,  N.  S.  W.,  Australia.  N.  Longworth,  manager.  Is  the  most  im- 
^»rtant  copper  smelting  plant  in  Australia,  works  including  furnaces  of 
"^00  tons  daily  capacity,  and  an  electrolytic  refining  plant.  Employs  about 
^00  men. 

XITTLE  BAY  MINE.  NEWFOUNDLAND. 

An  idle  mine  on  Little  Bay,  Nfld.  Opened  1878,  closed  1892.  Has  a 
3,350'  main  shaft  and  small  smelter,  and  made  considerable  copper  when 
"worked.     Now  owned  by  Carmen  Copper  Mines,  Ltd. 

XITTLE  BULLY  HILL  MINING  &  SMELTING  CO.  CALIFORNIA. 

Office:  San  Francisco,  Cal.  Capitalization  $1,000,000,  shares  $1  par. 
Lands,  5  claims,  said  to  adjoin  the  Bully  Hill  mine,  opened  by  a  130^  tunnel 
and  several  trenches,  said  to  show  sulphide  ore. 

LITTLE  GIANT  MINING,  MILLING  &  SMELTING  CO.         WASHINGTON. 

Office:    Spokane,    Wash.     Mine   office:    Marcus,    Stevens   Co.,  Wash. 

J.  B.  Reynolds,  superintendent.     Has  auriferous  and  argentiferous  copper 

ores,  with  steam  power,  and  employed  about  10  men,  at  last  accounts. 

LITTLE  MATTIE  MINING,  MILLING  &  POWER  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.     F.  V.  S.  Leebrick^ 

superintendent.     Ores  carry  gold,  silver,  lead  and  copper.     Has  steam  and 

water  power  and  20-stamp  mill,  employing  about  35  men. 

LIVE  OAK  COPPER  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  438  Broome  St.,  New  York.     Mine  office:  Globe,  Gila  Co.,  Ariz. 

Oiganized  under  laws  of  Arizona,  with  capitaHzation  $1<200,000,  shares  $1 

par.     F.  J.  Kaldenberg,  president;  1^'orest  J.  Kaldenbei^,  vfce-president  and 

secretary ;  W.  G.  Augustin,  treasurer.     Idle  at  last  accounts. 

LIVERMORE  GOLD  &  COPPER  MINING  CO.*  WYOMING. 

Letters   to   former  office,    Laramie,    Wyo.,    returned    unclaimed.     0^ 
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gardsed  Stay,  1902,  with  capitalization  91,tX)0,000,  to  take  over  OumbeiiAnd, 
Eriipirt\  ifyiiig  Diitchrtian,  and  Eureka  clainis^  in  vicinity  of  Laramie. 
MINAS  LLAKOS  BLAlfCOS  y  LOS  PLATOS,  CHILE, 

Mine  office:  Tainaya,   Tongoya,   Uvalle,   Chile.     Opened    1903.    Main 
shaft  '2My  deep.     Idle  at  layt  atx^ounts. 
**LLOYD"  COPPER  CO.,  LTD.  AUSTRALLL 

Offices:  195A,  Wiiiciiester  House,  London,   E.  C,   Eng»     Mine  office 
Buiraga,  County  Bathurat,  New  South  Wale^.     Employs  about  350  metj 
Alexander  Creighton  Arthur,   chainnan;  W.   H,   Cori>ouId,   actinia:  |renei% 
manager;  L.  Malleson,  secretary'.     Regbtcred  May  9,  1899,  with  cjipjulim*. 
tion  £250,000,  shares  £1  j>ar;  debentures  £50,000  authorized,  fij^t  i  i 
Lands,  318  acrva  freehold  and  37*'^  acres  leasehold,  in  tiie  B»n hurst 
Ore  is  slightly  argentiferous  clialcopyrite,  Avilh  c(uartxit^  gaugue,  oci-urm^g 
in  fLssurca  traversing  acid  diorite.     Main  sliaft  is  1,700'  in  depth  and  milieu 
opened  1877,  is  develnjRHl  fjiiito  e:xtenBively.     District  is  arid  and  opcmtiuia 
are  ocfasionally  su.HjK^nded  from  lack  of  watcr^  although  the  mine  lua  wi 
S5,0O0,(H}0-gidlon  storage  dam,   sufficient  for  about   nine  months*  »uppl.v. 
The  rtdnclion  pbnt,  Ijuilt  in  UHil,  at  a  cost  of  £32,000,  includes  a  roiicpo* 
tnitor  and  5(>-t<in  siiieher  with  reveH»crator>'  funiace,  abo  a  converter  plaati 
added  in  1903,     Pro|M-\rly  h:Ls  a  good  mining  crjuipment,  including  aiirJ* 
plant,  and  burnw  60,000  cord^  of  wood  yearly.     Production  of  refined  ropj 
for  year  ending  June  30,  1903,  was  1,257  tons  fine  copper  from  4ti,3(45  ( 
of  ore  smehed,     Tiie  mine  has  l>ocn  opened  exteiisively  and  s!»ows  cnon 
hfKlics  of  medium-grade  ore,  with  a  considerable  amount  of  higli-gwdci 
and  is  one  of  t!ic  most  promising  of  Australian  copper  properties. 
LOCH  WUfNOCH  MINE.  SCOT 

At  Loch  Winnoeh,  Renfrewshire,  Scotland.     An  old  and  long  idle  ] 
erty,  about  9  miles  from  Glasgow. 
LOG  CABIN  GOLD  &  COPPER  CO.,  LTD.  OITA 

Office :  1 103  D.  8.  Morgan  Bldg.,  Buffalo,  N.  Y.   CapitaUjMition  $3,000,1 
shares  $1   par.     Lands,  700  m'res  on  Wild  Potato  I^ke,  12  nules  i 
Mine  C^Jitrc,    Rainy  Ri\'er  district,  Ontario,  carrying   gold-t^eartng 
veins,  on  which  two  shaffow  shafts  have  been  suiik,  also  240  acres  on  ] 
Bay,  Lake  Superior,  Ontario,  said  to  ^how  Lndicatiou^  of  copper. 
LOG  CABIN  GOLD  &  COPPER  MINING  CO. 

Mine  office:  Mar^'svale,   Piule  county,   Utah.     Is  drivingaiuimrll 
wide  vein,  said  to  give  average  a^isays  of  SIO  per  ton. 
LOMAGUNDA  DEVELOPMENT  CO,,  LTD.  RHOE 

Offic"e-s:  Salisfmry  Houw,  London,  E.  C,  England.     John  Secar,  ( 
man;  H.  Ewer  Jones,  consulting  engineer;  Geo.  T.  Frost,  secretary;  1 
Exploration  &  Development  Co.,  Ltd.,  agent  in  Rhodesia,     Organijed  J 
18,  1.S91,  capitalization  increased    December,  1901,  to  £250»0tM),  shmn 
par;  issued,   £228,000.     Lands,  407  claiin.'s,   in  tlie  Loniaguuda  di»tr 
Ma.*i[ionAland,  including  the  United  Kingdom  claim,  on  w*hich  develop 
now  under  way,  has  sho\\ii  a  promising  body  of  auriferoiis  chopper  ore. 
pany  also  has  extensive  shareholdings  in  thf  Consolidated  African  C<« 
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Trust,  Ltd.,  Ayrshire  Gold  Mine  &  LomagUDda  Railway  Co.,  Ltd.,  and  Rhodes- 

ian  Banket  Co.,  Ltd 

LOMA  VERDE  COPPER  CO.  ARIZONA. 

Office:  316  Bradbury  Bldg.,  Lod  Angeles,  Cal.  Mine  office:  Tucson, 
Pima  Co.,  Arizona.  Organized  1901,  under  laws  of  Arizona,  with  capitaliza- 
tioQ  $1,000,000.  T.  C.  Paxton,  president  and  general  manager;  P.  F.  Rice, 
secretary;  L.  D.  Lewis,  superintendent;  N.  £.  Isbell,  engineer.  Lands,  16' 
cUims,  area  320  acres,  16  miles  east  of  Tucson,  near  Agua  Caliente  Springs, 
&t  the  base  of  the  Rincon  Mountain  range,  showing  fissure  veins  carrying  ore 
ftasaying  up  to  23%  copper  and  $5  gold  per  ton,  developed  by  3  shallow 
shafts  and  3  short  tunnels,  main  shaft  being  300^.  Has  gasoline  power,  with 
Bmall  machinery  plant.  Company  paid  a  small  dividend  in  1903,  which 
^88  a  proceeding  of  very  doubtful  honesty,  and  apparently  intended  solely 
to  influence  further  sales  of  stock,  as  mine  was  closed  down  shortly  after  the 
<£vidend  was  paid. 

UMBARD  COPPER  CO.  OREGON. 

[  Letter  returned  unclaimed  from  former  office.  Baker  City,  Ore.    Organ- 

i»d  July  19,  1902,  by  F.  L.  Evans,  H.  C.  Pearson  and  W.  G.  Main,  with 
.    caiittalization  $2,000,000. 

IQKBARD  GOLD  &  COPPER  MnmiG  CO. 

Letters  returned  unclaimed  from  former  office,  316  McComick  Bldg., 
8ah  Lake  City,  Utah.  ^ 

lOSDON-COLORADO  PROPERTIES,  LTD.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colorado.     Has  bond  and  lease  on 
the  Pierce  mine,  in  Central  City,  which  gives  a  good  showing  of  copper  ore. 
IQIB  PIHE  MnmiG  CO.  ARIZONA. 

Absorbed  by  Pan  American  Mining  &  Smelting  Co. 
KmS  STAR  COPPER  CO.  TEXAS. 

Letters  returned  unclaimed  from  former  mine  office,  Henrietta,  Clay 
Cd.,  Texas. 
lOOKOUT  GROUP.  ALASKA. 

Office:  care  of  H.  H.  Wakefield,  Ketchikan,  Alaska.  I^ands,  6  claims, 
<boning  a  good  body  of  medium-grade  ore,  at  Niblack  Anchorage,  Prince 
^  Wales  Island,  Alaska. 

COMPANIA  MINERA  LORETO  y  PROVIDENCIA.  MEXICO. 

Mine  ofiice :  Candamena,  Chihuahua,  Mexico.     Owned  by  Jesus  Poy val, 

rvJhaeon  Broe.  and  E.  R.  Bones.     Ores  carry  silver,  copper  and  lead.     lias  a 

^|MK  main  shaft  and  900^  tunnel,  with  water  power,  5Hstamp  mill  and  one- 

4  mdter,  employing  about  100  men. 

UtADIB  COPPER  MINING  CO.  WASHINGTON. 

Office:  Hoquiam,  Wash.  Mine  office:  Keller,  Ferry  Co.,  Wash.  Organ- 
AfMil  13,  1900,  under  laws  of  Washington,  vdih  capitalization  $1,500,(X)0, 
W  $1  par.  Owen  Jones,  president;  A.  G.  Rockwell,  secretary;  Free] 
bamberiain,  general  manager.  Lands,  22  claims,  area  422  acres,  also  a 
eie  miUnte,  in  two  groups,  the  Wilmot  group  being  in  the  Sans  Poit 
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mining  district  of  Ferry  county,  and  the  Lorraine  group  in  the  Carbon  Kivei 
district  of  Pierce  county,  Washington.  Properties  show  7  ore  bodies,  a.' 
fissures  in  granite  on  ttie  Lorraine  group  and  contact  veins  between  porphyr) 
and  schist  on  the  Wilmot  group.  Contact  veins  of  the  Wilmot  group  are 
4'  to  6'  wide  and  give  average  assays  of  6.5%  copper,  40  oz.  silver  and  14  gold 
per  ton;  fissure  veins  on  the  Lorraine  group  give  20%  copper,  5  oi.  silver 
and  $10  gold  per  ton.  The  Wilmot  group  shows  malachite  and  azurite  near 
surface,  with  chalcocite,  boniite,  and  chalcopyrite  at  depth.  The  Lomioe 
group  shows  bornite  and  chalcopyrite.  Developments  on  the  Lorraine 
include  4  shafts,  deepest  lOO',  and  8  tunnels,  3  longest  being  221',  472^  and 
630'.  Properties  liave  2,016'  of  underground  openings.  Was  working  a  small 
force  on  development  at  last  accounts. 
LOS  ALAMOS  WNING  &  MILLING  CO.  MEXICO. 

Office:  care  of  Dr.  Finis  £.  Yoakum,  president,  I..0S  Angeles,  Cal.    Mine 
oflSce :  Alamos,  8onora,  Mex.    Said  to  have  n  very  encouraging  showing  of 
auriferous  copper  ores. 
LOST  GARNET  GOLD  &  COPPER  MINING  &  MILLING  CO. 

Letter  returned  from  former  office,  Everett,  Wash. 
LOST  GULCH  COPPER  CO. 

Letter  returned  unclaimed  from  former  office,  218  S.  Broadway,  I^ 
Angeles,  California. 

COMPANIA  EXPLOTADORA  D#LOTA  y  CORONEL.  CHEB. 

Office:  Valparaiso,  Chile.  Mine  office:  ChaAaral,  Atacama,  Gbife* 
Santiago  Collins,  manager.  Owns  and  operates  mines  in  different  parts  d 
Chile.  The  Descubridora  mine,  at  Carrizallo,  Chanarai,  was  opened  18S0 
and  is  about  650'  deep.  The  Lota  mine,  opened  1856,  in  the  department' 
Lautaro,  and  the  Maitenes,  opened  1844,  in  the  depaitment  of  Sanltigfl^ 
are  among  the  more  important.  The  company  also  owns  sundry  coal  naoeB. 
Sm  Iter  and  mines  are  equipped  with  steam  and  electric  power,  and  tkc  = 
smelter  has  a  converter  plant  and  refinery.  Production  averages  iM 
12,000,000  lbs.  of  refined  copper  yearly,  shipped  to  Europe  as  Chile  ban  oi 
ingots. 
LOTUS  GROUP.  COLOBAlft^ 

Mine  office :  RusselGulcli,  Gilpin  Co.,  Colo.     L.  Stemberger,  superintei*^ 
ent.     Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
MINA  DO  LOUZAL.  POB 

Office:  4,  Praca  dos  Remolares,  Lisbon,  Portugal.     Mine  office;] 
Grandola,  Alemt«jo,  Portugal.     Is  the  property  of  a  syitdicate  of  6  i 
Senhor  W^aldemar  d'Orey,  general  manager;  Joaquin  Chaves,  miningc 
Lands,  1  square  kilometre,  showing  6  known  ore  bodies,  largest  with  1 
width  of  25  metres,  other  dimensions  unknown,  giving  returns  of  Oi%J 
13%  copper  and  1.2  oz.  silver  per  ton  with  traces  of  lead;  sine  1 
mainly  from  cupriferous  iron  pyrites,  with  occasional  oxides  and  a 
native  copper.     Has  4  shafts,  of  12  to  30  metres  depth,  and  a  3004 
tunnel,  with  about  1,000  m.  of  underground  openings,  showing  alMNit  3,00 
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tons  of  ore.    Property,  which  was  discovered  and  opened  by  the  Romans  and 
reopened  in  1901,  is  idle,  awaiting  construction  of  the  Lado  branch  railway, 
which  should  be  completed  in  1905. 
LOW  DIVIDE  COPPER  MINING  CO.  CALIFORNIA. 

Office:  care  of  John  Murray,  president,  Crescent  City,  Cal.     Lands  are 
the  Alta,  Occidental  and  Copper  Hill  groups,  in  Del  Norte  county,  California, 
on  which  several  different  veins  have  been  opened  to  some  extent,  these 
showing  oxide,  carbonate  and  sulphide  ores  of  good  grade. 
LOWER  MAMMOTH  MINING  CO.  UTAH. 

Office:  Salt  Lake  City,  Utah.     Mine  office:  Mammoth,  Juab  Co.,  Utah. 
Sidney  Bamberger,  manager.     Main  shaft,  1,200^.     Has  steam  and  electric 
power,  and  employs  about  125  men.     Ores  treated  in  1902  averaged  3% 
copper,  52  oz.  silver,  and  85  cents  gold  per  ton. 
GUSTAVO  LOZANO.       "  SAN  SALVADOR,  C.  A. 

Mine  office:  Chalatelango,  San  Salvador,  Central  America.     Produces 
copper,  gold  and  silver.     Has  steam  power,  and  employs  about  100  men. 
LUCERO  COPPER  MINING  CO.  NEW  MEXICO. 

Letters  returned    unclaimed  from  former  office.  Mora,  N.  M. 
LUCKY  STRIKE  COPPER  MINING  CO.  WYOMING. 

Office  and  mine:     Hawlins,   Carbon  Co.,   Wyo.     Organized   1904,   to 
develop  sundry  claims  5  miles  northwest  of  Hawlins. 
LUCKY  VERDE  COPPER  CO.  ARIZONA. 

Dead.    Lost  lands,  1904. 
LUCY  L.  MINING  &  MILLING  CO.  UTAH. 

Clyde  H.  Wilson,  superintendent;  Frank  L.  Wilson,  secretary  and  treas- 
urer.    Property  is  in  the  Deep  Creek  district  of  Juab  county,  Utah,  and 
18  said  to  present  a  good  surface  showing  of  rich  copper  ore. 
LUDWIG  COPPER  MINING  CO.  NEVADA. 

Mine  office:  Yerington,  Lyon  Co.,  Nev.    A.  Pugh,  lessee  and  operator. 
Ores  carry  copper,  gold  and  silver.    Has  steam  power  and  30-ton  smelter. 
KUPFERBERGWERK  LUDWIGSDORF.  GERMANY. 

Biine  office:    Ludwigsdorf,  Schlesien,  Gennany.    Employs  40  men. 
LUKE  CREEK  GOLD-COPPER  MINING  CO.  BRITISH  COLUMBIA. 

Offices:  435  Temple  Court,  Minneapolis,  Minn.    Mine  office:  Marysville, 
Fort  Steele  division,  East  Kootenai,  B.  C.    Capitalization  $1,000,000,  shares 
$1  par.    S.  D.  Pumpelly,  president  and  general  manager;  E.  D.  Barcalow, 
secretary.    Lands,  2  claini^,  area  110  acres. 
LUSTRE  MINING  CO.  MEXICO. 

Office:  Pittsbuig,  Pa.  Mine  office:  Ind^,  Durango,  Mex.  Property  is 
the  Mina  Magistral,  ore  of  which  is  an  argentiferous  and  slightly  cupriferous 
iron  pyrite,  carrying  0.5%  copper  and  about  $10  silver  per  ton.  Company 
has  developed  a  large  ore  body,  but  had  not  secured  a  satisfactory  process 
of  reduction  at  last  accounts. 
LYELL  COMSTOCK  CONSOLIDATED  COPPER  CO.,  LTD.  TASMANIA. 

Offices:  103,  Gresham  House,  London,  E.  C.  Eng.     Works  offices:  Pil- 
linger,  Macquarie  Harbour,  Tasmania.     Organized  Dec.  29,   1878,  as  Mt. 
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Lyell  Comstock  Copper  Co.,  Ltd.,  abfioH>t?d  Tasman  Lyell  Copper  Co.,  Ltd., 
and  name  changed  to  present  title,  Mart-h,  19l»3.  CapitaJiwition,  £600, Wl^ 
sliares  £1  par;  issued,  £545, (M).  John  Mm-Arthur,  chaimmn:  J.  J.  Muir, 
mi  DC  manager:  W.  W.  Futcher,  secnHary.  Lands.  30t)  acrevs,  on  Ml.  Lypll, 
well  located  as  to  strike  of  ore  bodies  and  showing  a  considerable  amount 
of  ore  of  low  to  mediiiin  grades,  best  grade  averaging  AS)%  copper.  Ha^n 
tramway  bnilt  to  within  2  mile^s  of  the  mine.  Is  sufTering  from  depletion  ol 
fiiiKls  and  dcHire.H  absorption  l>y  the  Mt.  Lyell  Mining  <&  Bailway  Co.,  Ltd. 
LYELL  PEAKS  MUIE,  TASMAILL 

A  prospect  in  the  Mi.  Lyell  district  of  Montague  county,  Ta^nania. 
LYELL  PIONEER  CONSOLIDATED.  TASMAlllA. 

A  prnsi)cct  in  the  Mt.  Lyell  district  of  Montague  county,  Tasniuuia. 
LYELL  THARSIS  MllflWG  CO.  (HO  LIABILITT),  "         TASHOa 

Olhcfs;  Finsbiiry  Huuso,  London,  1^.  C,  Eng.,  and  31,  Queen  St.,  Md- 
bourne,  Australia.    VV,  Orr,  chairman;  W.  H.  Vjile,  mine  manager;  E.  HaJibeu, 
Hcertitary^  in  London;  J,  Pott.s,  secretary  in  Mt'lbourne;  Hon.  N.  J.  Hnmii, 
agent  in  Tasmania ;  J,  E.  Elliott,  superintendent,    Capit^iizalion,  £15U,tlWi 
issue^L   £123,tM>tJ.     Small   dividends  were   ptiid,    1899-190L     l^ands  arc  wt 
the  Mt.  Lyell  district,  Montague  county,  TaamaJila.    Mine  was  opened  lS9*t 
and  largest  annual  pnxluet  was  about  l»t*t)0  tont^  of  reiined  coppier,  Ji^'** 
ores  averaging  Z.b%  to  5%  smelter  retunia.     Uriginat  ore  body  app««rei*'^^ 
is  exhausted.    Mt.  Lyell  Mining  &  Railway  Co.,  Ltd.,  Iiaa  offered  £2,00t> 
the  company's  prc>tM^rty.  _^ic 

LYMIII  COPPER  MimNG  SYNDICATE,  LTD.  CYPlt""^^ 

Offices:  32,  Victoria  St.,   London,  S.   W.»  Eng.     Mine  office:  LiraatiJ**%| 
Cyprus.     Organized  Manh  12,   1?S1J7,  with  capitalization  £20,IJO<>,  shares  ^. 

par;  issued,  £  16,.>t2.    L.  P.  Ford,  chairman ;  Thus.  Crcsiwdl,  F.  I,  S.,  seeret 
Chaa.  Christian,  mine  manager.     Lands,  30  square  milea,  in  the  Bella  I  ho; 
district  of  Colis,  Chrj'sokhow,  Cyprus.     Ore  occurs  as  lenses,  largest  hav^ 
a  mdth  of  40<>'  antl  length  of  J^-lOO'.     Estimated  average  ore  values  is  t5^  " 
to  10%  copper  and  3  dwts.  silver  iier  ton,  from  iMiniite  and   elialcopyri^ 
Is  developed   by  7  shafts  of  L50'  to  3«KJ'  depth,  and  a  2,ltX»'  tunnel.     C^^ 
formation  apparently  is  continuous  for  3  miles.     Mine  is  not  pernianenC-/^ 
equipped  and  company's  e^tinmtes  of  values  are  excessive.     Was  employi/jy? 
Ih  men  :it  last  accounts. 
LYHGENFJORD  KOBBERVAERIL 

Uuned  hy  Norwegian  Clipper  Mines,  Ltd. 
LYNH  CREEK  COPPER-GOLD  CO.,  LTD, 

Office:  419  Hastings  t>t.,  Vancouver,  B.  C- 
Vancouver  Island,  B.  C.     Organized  191*1^  under  laws  of  British  Columbiai 
with  capitalization  $3fW/XX),  shares  15  par.    G.  L.  Allan,  president  and  treas- 
urer; W.   H.   Pegnim,  secretary;  W.  Thos.  Newman,  general  manager;  G. 
HichardHOii,  superintendent.     Landa,  6  claims,  area  2t)0  acre^?,  8  miles  from 
Vancouver*   in  the  New  We.stniinster  district,   showing  6   veins,   of   v%hiel|( 
3  range  from  5'  to  40^  in  width,  giving  assays  of  8.9%  copper,  3  oz.  silver' 
and  $1  gold  per  ton.    Also  has  a  4'  to  6'  vein  of  zinc  oir,  opened  by  2  tunnek 
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Mine  office:  Lynn  Creek, 
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giving  a  back  of  800^  to  1,000^.  Mine  said  to  have  a  lai^  amount  of  ore 
in  aght  and  can  ship  ore  by  water  to  smelters  at  Crof  ton,  Ladysmith  and  Van 
Anda.    Idle  at  last  accounts. 

LTORS  KYLE  GOLD  MINING  &  MILLING  CO.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.    Wm.  Woods,  superintendent. 
Operates  the  Tucker  mine,  carrying  gold,  silver,  lead  and  copper.    Has  steam 
power,  5-Btamp  mill  and  50-ton  concentrator,  employing  about  25  men. 
IfcALUSTER  &  CO.  NEW  MEXICO. 

Mine  and  office:  Silver  City,  Grant  Co.,  N.  M.  Lucius  P.  Deming,  general 
manager.  Property  is  the  Arizona  mine,  developed  by  a  1,200^  tunnel, 
producing  auriferous  and  argentiferous  copper  ores.  Has  gasoline  and 
steam  power,  20-6tamp  mill' and  40-ton  concentrator.  Employ  about  20 
men. 
KeCABE  MINE.  ARIZONA. 

Owned  and  operated  by  Model  Gold  Mining  Co. 
XcCABE  EXTENSION  MINING  &  MILLING  CO.  ARIZONA. 

Office:  Prescott,  Ariz.     Mine  office:  McCabe,  Yavapai  Co.,  Ariz.     Reese 
M.  liog,  president;  £.  R.  McDowell,  secretary;  John  H.  Farrell,  superintend- 
ent.   Lands,  several  claims  adjoining  the  McCabe  mine  of  the  Model  Gold 
Miiuiig  Co.,  on  which  a  300^  shaft  has  been'sunk.    Presumably  idle. 
McCOT  GROUP.  ARIZONA. 

Office  and  mine:  care  of  C.  £.  Taylor,  owner,  Globe,  Gila  Co.,  Ariz. 
KACKET-BURROUGHS  MINING  CO.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.    Ores  carry  gold,  silver  and 
eopper.    Has  steam  power  and  employed  15  to  20  men  at  last  accounts. 
UOHLET  MINES,  LTD.  BRITISH  COLUMBIA. 

Office:  Grand  Forks,  B.  C.     Property  is  4  claims,  in  Franklin  camp,  on 
the  North  Fork  of  Kettle  river,  about  40  miles  above  Grand  Forks.     De- 
idopment  is  by  trenching  across  an  SO'  vein  of  ore  giving  average  assay 
VihieB  oi  fS  per  ton,  in  copper,  sUver  and  gold. 
I     IcQHLEY  MINING  &  SMELTING  CO.  NEVADA. 

[.,.        Lands  are  the  Aurora  group  oif  5  claims,  at  Ely,  White  Pine  county, 
Nevada,  formeriy  worked  as  a  gold  mine,  but  carrying  copper  ores  in  lower 
loridngs.     Has  a  300^  main  shaft  and  about  1,000"  of  drifts.    Was  formerly 
'Wned  by  Jas.  A.  Saxton,  father-in-law  of  President  McKiiiley,  on  strength 
)i  which  the  company  adopted  the  name.    Company  was  promoted  by 
^hid  A  Hearther,  510  Drexel  Bldg.,  Philadelphia,  senior  partner  of  which 
Is  noted  for  promoting  dubious  mining  propositions.     Lands   of  corn- 
were  sold  at  sherifPs  sale,  Dec.  31, 1904,  and  bid  in  by  sundry  share- 
den,  who  hope  to  reorganize  on  some  plan  by  which  legitimate  holders  of 
I  stock  will  be  protected,  and  stock  issued  without  adequate  compensa- 
m  will  be  eliminated. 

UDEN-KENI  MINES.  TURKEY. 

BGne  office:  Baibourt,  Trebizond,  Turkey  in  Asia.     Were  operated  in  a 
way  by  a  Greek  syndicate,  at  last  accounts. 
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MACKIHAW  MIKING  a  MILimG  CO.  WASHDIGTOff- 

Said  to  June  sundry  i-Iaiins  in  SnuKoiuwh  county,  Wjishingtou,  sho^tiiag 
ore  tliat  p^^'e.s  fair  iisssiy  valuers  in  cnpfx^r  »riil  tiickel. 
MADISONIAU  MINE.  MOHTABA- 

(JffiiM-:  rare  of  RntaU*  of  Ijevi  Z.  Ijeiter,  owner,  Chicago,  lU.     Mine  offii't'  - 
Norrin,    Miidiwoji  Co.,    Mont.      E,   J.   Trerise,    superintendent.     Ort^    can>* 
gold,  .silver  and  copjier.     Hiis  .stenm  pcjvver,  concentrator  and  60-tou  cj-aiiid*? 
plaint,  employing  alioiit  25  (neiK 
GRUBE  MAGDALENA.  GERMAKY. 

Mine    office:    Morsbach,    Klieinprovinz,    Germany.     Hixs    lead,    cuppiT 
and  iron  sulpliides,  worked  in  a  xery  Mrnall  way.  wilh  trivial  produetion. 
MAGENTA  GOLD  MINING  CO.  COLORADO. 

Mine  olTire:  Orafiiti\  Ciiaffee  Ct:*.,  Colo.     C.  E,  Barrie,  FUperintencieni 
Has  gokl,  liilver  and  copp4?r  ortts,  and  steam  power.     Einploj'»  about  25  men- 

COMPAKIA  MINERA  DEL  MAGISTRAL.  MEXICO. 

Office:  care  of   Knoque  C,  Creel,   owner,  Chihuahua,  Chihuahua,   Mex 
Mine  office  Magistnih  Chihaulnm,  Mex.     Employs  about  2fK)  men.     Enriqi 
C,  Creel,  owner;  Jolni  Weir,  nianaiicr.     Land.«!,  35  pertenenciaa,  areji  86  aci 
Um  a  3W  main  shaft.     Ores  carry  priheijjally  copper  values.     Equipmeni 
inclndcH  »teain  and  jisasoJine  jiower  and  a  150-ton  smelter. 
MAGISTRAL  MINING  CO.  MEXICO* 

.Mine  otfice:  Ameca,  Jalisco,  Mex.     A.  BramhiUe,  manager     Employe*^, 
a  small  force,  on  dev(4o|rmciit  work,  at  last  accounts.  ^|| 

MAGNETAWAN  MINING  CO.  OlfTARIO^ 

Office:  care  of  U.  S,   Hews,  .secretary,  Connellsville,   Pa.     Mine  office: 
Hi  irks  Falls,  Parry  Sound  district,  Ontario.     Presumably  idle.  ^h 

MAGIfOLIA  GOLD  A  COPPER  CO.  ^M 

i  >thce:  Seattle,  Wii-sh.     f.m'ation  of  bndi<,  if  any,  unknown^ 
MAGPIE  GOLD  &  COPPER  MINING  CO.  WYOMING. 

ntlice  aiid  mine:  care  of  S.  E.  rerree,  secretary,  Encampment,  Cn rixm 
ffi.,  VVyo.     Otto  Miller,  prcsidenl ;  A.  N.  Prusscr,  In^asurer.     I.aiHh*,  n^undn' 
clainjis  on  the  South  Fork  of  the  Encampment  river,  near  Uiverside. 
MAINE  &  MONTANA  COPPER  CO.  MONTANA. 

Office:  Ft.  Fairfield,  Me.     Mine  office:  Ba^iii,  JelTer»oii  Co..  Mont, 

COMPANIA  MINERA  DE  MAIP0.  CHILE. 

nifire:  Santiago  dc  (Miilc.  Operates  El  Volcan  (nine,  iijiened  1S,S4,  in 
the  department  of  Victoria,  Chile.  (Jre  occurs  in  a  fissure  vein,  and  is  self- 
fluxing^  giving  average  Hmelter  returiw  of  ulHiut  ti%  copper.  Mine  has  a  verj* 
intelligent  management,  and  in  »ecuring  excellent  renultB.  Ck>8t-s  of  ruining 
and  smeJting  are  \ery  low,  net  co!«t  of  coppt^r  delivered  in  London  a^'eraging 
about  CU)  per  loii^  ton.  Annual  prmhu  tif>n  is  about  l,.5t_»n  tons  of  refined 
copper. 
JOAQiriN  MAIZ  y  CA.  MEXICO. 

Office  anil  mine:  Villa  Aldama,  Nuevo  Leon,  Mex.     C.  lUibles,  manager. 
Was  ojMjratiug  a  uopjKT  projx^rly,  wilh  fair  force,  at  la,st  accounts. 
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SOCEBTE  ANONYME  DES  MINES  D£  CUIVRE  DE  MAJDANPEK.  SERVIA. 

Office:  Brussels,  Belgium     Mine  office:  Majdaupek,  Servia.     Employs 
^    men.    Emile  Thorez,  chairman;  Emile  Fromont,  administrateur  d^- 
^^;    Chailes   Brundard,  secretary;  Leo  Zenzes,  general  manager;  Alfred 
Muller,    smelter    superintendent;    Hugo    Hermann,    engineer.     Organized, 
1905,  under  laws  of  Belgium  and  Servia,  with  capitalization  3,000,000  francs, 
i^ncis,  16,000   hectares,  vnth  trachyte  and  limestone  country  rocks,  show- 
ing ziAtive  copper,  malachite,  azurite,  chalcopyrite  and  iron  pyrites.    Com- 
V^^y   estimates  600,000  tons  of  ore  in  sight,  with  250,000  tons  blocked  out 
for  8t«ping.    Smelter*  J4  ""le  from  mine,  is  connected  therewith  by  a  Bleich- 
crt   Atrial  tram.      Smelter  has  three  40-ton  Herreshoff  water-jacket   blast 
furn^^es  and  makes  blister  copper  carrying  96%  copper,  14  oz.  silver  and  1  Ji 
^*-   Sold  per  ton.    Company  will  erect  a  new  smelter  in  1905,  of  200  tons 
^ly*  capacity,  employing  the  Knudsen  pyritic  process. 
It^jXSnC  COPPER  MINIIfG  &  SMELTING  CO.  UTAH. 

Office  and  mine:  Milford,  Beaver  Co.,  Utah.  Employs  about  60  men. 
^IS^i^iiized  1900,  under  laws  of  Colorado,  with  capitalization  $6,000,000, 
8ha.»>e8  $10  par.  Has  authorized  a  $500,000  bond  issue.  Was  practically 
'^^^^iSanized,  December,  1903,  and  went  into  hands  of  a  receiver  April,  1904, 
cocE^prQmising  later  with  creditors  at  60  cents  on  the  dollar.  Harmon  G. 
^^'^v-e,  president;  F.  H.  Bosson,  secretary;  Chas.  A.  Piddick,  treasurer;  Ed- 
^'■'■Xl  F.  Freudenthal,  superintendent.  Samuel  Newhouse  took  charge  as 
ger^^Tal  manager  on  Feb.  1,  1905,  for  one  year,  with  privilege  of  renewing 
^^^  further  term  if  he  so  desires.  Mr.  Newhouse  is  an  excellent  financier  and 
•  ^^Timpetent  mining  man. 

Lands,  120  claims,  area  2,450  acres,  also  an  80-acre  smelter  site  and  1,100 
^I'^es  of  miscellaneous  lands,  located  in  5  districts  of  Beaver  county,  Utah, 
s^^^ng  about  100  ore  bodies  in  20  or  more  different  groups  of  mines  and 
P^'^^pects.     In  addition  to  copper  the  ores  carry  gold,  silver,  platinum,  lead, 
c^Vfcalt,  bismuth,  vanadium  and  uranium.     Copper  ores  include  all  of  the 
pTincipal  oxides,  carbonates  and  sulphides,  also  occasional  native  copper 
•nd  many  of  the  rarer  copper  minerals,  ranging  from  2%  to  85%  in  copper 
^nor,  average  value  of  ore  being  estimated  by  company  at  12%  copper,  12  oz. 
silver  and  $3  gold  per  ton,  with  laige  percentages  of  lead,  but  estimates  are 
much  too  high.    There  are  18  shafts  of  lOO'  to  400^  depth,  also  many  tunnels 
and  innumerable   test-pits.     Undeiground   development   is  about   30,000', 
and  ore  in  sight  is  estimated  at  1,000,000  tons,  with  about  500,000  tons 
blocked  out  for  stoping,  these  figures  being  much  overestimated  also.    The 
lands  include  8  separate  groups  of  mines,  some  of  which  were  formerly  worked 
for  silver,  but  the  silver-copper  ores  at  and  near  surface  gave  way  to  copper- 
silver  ores  at  depth,  all  ores  being  more  or  less  auriferous. 

The  O.  K.  is  the  principal  mine  of  the  company.  Selected  shipments  of 
1,145  tons  of  O.  K.  ore  gave  net  returns  of  $95,000,  a  shipment  of  258  tons 
in  1901  giving  smelter  returns  of  40%  copper,  7.5  oz.  silver  and  $3.80  gold 
per  ton.  The  O.  K.  group  has  7  claims,  opened  by  a  3-compartment  main 
shaft  of  400^,  showing  a  vein  ranging  up  to  28'  width,  with  considerable 
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development  on  Ihe  300'  and  400'  levels.    Also  ham  an  undeveloped  ore 

hK»dy,  apparently  about  250'  wide,  which  is  a  stockwerk  iv-ith  veins  and  i^ring- 
ein  canning  high-grade  ores.  The  U.  K.  has  considerable  ore  blocked  o«t 
and  a  much  larger  amount  could  be  blocked  oui  by  a  few  months  of  tefiti- 
mate  mining  work. 

The  Old  Hickory  group  of  9  claims,  with  a  gossan  capping  about  250^ 
wide,  is  opened  by  a  short  tunnel  and  about  50  pits  and  shafta,  deepest  212^^ 
showing  ores  carrying  4%  to  5%  copper,  with  gold  and  silver  values  esti- 
mated at  12  to  14  per  ton,  from  a  vein  40'  to  200^  Hide.  Equipment  incliid«« 
a  34-h.  p.  Fairlmnks-Morse  electric  hoiat,  IngersoU-Sergeant  air  conipna»r 
and  Rand  drills. 

The  Harringkin-Hickory  group  of  25  full  and  fractional  claims  has  aliout 
12^000'  of  de\'clt>pment  work,  with  40  pita  and  shafts  in  ore,  t^o  deepest 
ahout  41K)'  each,  one  being  a  3-conipnrtmcnt  main  shaft.  This  graup  sh«*» 
nttmerf>iis  fispure  veins  intersocted  by  eross^veins^  both  approximately  verti- 
cal, ;irid  in  addition  has  a  series  of  Ijedded  veins  dipping  approxiin«l«iy 
30'^  to  3*5**,  giving  tliree  sepjirate  intersecting  systems  of  ore  bodies.  PriDcip^l 
values  are  iJi  lead,  ores  gi'^  ing  assays  of  2%  to  3%  copper,  25%  to  50%  ^^^ 
and  up  to  50  o«.  silver  and  $1  gold  per  ton. 

Tlie  Vicksburg  group  of  4  claims,  formerly  mined  for  gold,  shows  lU<^ 
2'  to  20'  vertical  fissures,  with  mineralixed  cross- veins,  opened  bynumef*'^ 
ahallow  pits  and  shafts,  with  a  2-cunipartment  working  shaft. 

The  Hoosier  Boy  grtiup  of  10  claims  has  a  250'  vertical  shaft  in  limeBto'^t. 
with  auriferous  and  argentiferous  copper-lead  ores.  The  Larkspur  group  t'^  ^ 
claims  shows  a  mincnilizcd  zone  of  60'  to  75'  widths  in  limestone,  witl^ 
granite  contact,  carrj'ing  irregular  bunches  of  high-grade  ore.  The  CopfJ^^j 
field  group  of  17  undeveloped  claims  lies  be  ween  the  ().  K.  and  the  C^^ 
Hickory'  mines.  Miscelhmeous  holdings  include  the  Apex  group  of  4  clai^^^ 
adjoining  tlie  Old  Hickor>',  and  the  Ben  Harrison  groups. 

The  mine  has  steam,  gasoline  and  electric  power,  and  an  nindevclo[ 
water   power  on  Beaver  river,  35  miles  distant,  can    be  made  to  genem  ^^ 
about  2^(K)0  h.  p.  and  tninsrnit  same  electrically  to  the  mine  and  smelter, 
an  estimated  cost  of  $100,000. 

The   smelter,   at    lA'wisville,   3    to   8   miles   from   the    \*arious    mine^^ 
built  by  the  Colorado  Iron  Works  Co.,  has  a  sampling  mill  and  a   250-lo#* 
copper  furnace  and  one  100-ton  lead  fumm-e,  with  Nesmith  hot-blast  stovc^ 
which  heat  the  bla-st  to  800**  Fahrenheit  before  entering  the  tuyere^s.     Tb^ 
aiueltcr  building  is  of  «teel  frame,  on  stone  foundations,  and  large  enough  tC^ 
aceommodate  four  250-ton  furnaces,  with  necessary  machinety.     The  town-- 
site  of  Ivevvisville  was  pljittcd  i>y  the  company      The  mines  and  amelter  ar^ 
served  by  the  Oregon  Short  line  railway.     The  company  plans  building  ^ 
concenlrtitor  at    thi*  O.  K.  mine.     At  the  close  of   1904  the  company  w«^ 
shipping  about  8  carlfiads  of  high-grade  ore  weekly. 

The  Majestic  is  a  proix*rty  of  exceptional  nerit,  altlkough  its  valu<^ 
have  been  grossly  exaggerated,  but  has  been  ver>'  badly  managed.  The 
fiscal  agents,  Chapman,  Mucklow  &  Bosson^  are  said  to  have  received  40% 
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commission  on  stock  sales,  which  was  entirely  too  much,  and  Senator  A  B. 
Lewis,  the  former  president,  is  said  to  have  interfered  greatly  with  the  raising 
of  funds  by  selling  from  his  personal  holdings.  The  smelter  was  built  pre- 
maturely, and  while  there  does  not  seem  to  have  been  any  absolute  theft  in 
connection  with  the  company,  there  was  considerable  sharp  practice.  In  the 
hands  of  a  manager  of  the  ability  and  integrity  of  Samuel  Newhouse  the 
BCajestic  should  be  made  a  success,  if  the  necessary  funds  can  be  raised. 
MALACHITE  COPPER  CO.  ARIZONA. 

Mine  office:    Williams,  CJoconino  Co.,  Ariz.    J.  F    Diu-lin,  secretary. 
At  last  accounts  had  sundry  claims  north  of  WiUiams. 
KALACHTTE  C0PPER4K)LD  CO.  CALIFORNIA. 

Office.  209  Homer  Laughlin  Bldg.,  Los  Angeles,  Cal.  Letter  returned 
unclaimed  from  former  mine  office,  Daggett,  San  Bernardino  Co.,  Cal.  Organ- 
ised under  laws  of  South  Dakota,  with  capitalization  $1,000,000,  shares 
II  par.  S.  A.  Barrett,  president;  Jos.  B.  Cook,  secreatry;  W.  E.  Steadman, 
superintendent.  Lands,  5  claims,  area  100  acres,  in  the  Ord  district  of 
San  Bernardino  county,  opened  by  a  165'  shaft  on  a  34'  vein  carrying  an  8' 
pay-streak  said  to  assay  7.5%  copper  and  $3  gold  per  ton.  Presumably  idle. 
MALAGON  GROUP.  SPAIN. 

Mine  office:  Puebla  de  Guzman,  Huelva,  Spain.  C.  &  J.  Sundheim, 
owners;  Wm.  Guthrie  Bowie,  manager.  Property  is  a  group  of  government 
concessions  showing  many  old  workings  and  excellent  outcrops.  Owners 
contemplate  giving  the  property  a  thorough  test. 

MALONEY-BLUE  LEAD  COPPER  MINING  CO.  SOUTH  DAKOTA. 

Mine  office:  Sheridan,  Pennington  Co.,  S.  D.  Capitalization  $3,000,000. 
Is  controlled,  through  stock  ownership,  by  the  Continental  Copper  Co.  Ores 
cany  gold,  nickel  and  copper,  latter  in  small  percentages,  in  a  vein  stated 
to  be  118'  wide  and  opened  by  a  1,610^  tunnel,  with  considerable  drifting. 
Has  steam  power  and  has  expended  about  $75,000  in  development. 
MAMMOTH  COPPER  CO. 

Promoted  by  the  notorious  Wm.  F.  Wemse  gang  of  swindlers,  421  Olive 
St.,  St.  Louis,  Mo.  Location  of  property,  if  any,  unknown,  and  stock  worth- 
less. 

MAMMOTH  COPPER  MINING  CO.  CALIFORNIA. 

Office:  50,  Congress  St.,  Boston,  Mass.  Mine  office:  Keimett,  Shasta  Co., 
Cal.  Is  a  subsidiary  corporation  of  the  United  States  Mining  Co.,  and  em- 
ploys about  50  men.^  A.  F.  Holden,  president;  Wm.  F.  Moller,  treasurer; 
Frederick  Lyon,  general  superintendent:  A.  P.  Anderson,  mine  superinten- 
dent. Lands,  880  acres,  developed  by  about  2,000^  of  tunnels,  shoy^ing  a 
large  body  of  medium-grade  auriferous  and  argentiferous  copper  ore.  Mine 
was  purchased  recently  by  present  owners,  and  is  being  prepared  for  regular 
production.  A  2-mile  aerial  tramway  of  60  tons  hourly  capacity,  is  planned, 
•  to  connect  mine  with  a  smelter,  now  building,  which  is  to  have  five  150- 
ton  blast  furnaces.  Property  is  regarded  as  of  considerable  promise. 
MAMMOTH  COPPER  MINING  CO.  WYOMING. 

Mine  office;  Saratoga,  Carbon  Co..  Wyo.  A  .G.  Epperson, superintend^ntf 


MAMMOTH  COPPER  ^^  SMELTING  CO.  AMZOH^ 

Mine  ofEce;  Hed  iiock,  Pinal  Cm,,  Arijs.     LjlikIj^,  said  to  Jje  41  olain**^ 
[25  miJes  from  Red  Rock.     Main  shaft  claimed  to  be  4(X>',  with  about  6»0t-^' 
of  ytiderKround  opeuiiig^  and  a  lii.HoD  smelter.     Mill  ta^t  of  ore  h  cbunM^^ 
to  have  averaged  ltj%  copper  and  22  oz.  silver  per  ton,  and  eompajiy  cUi*:^^ 
to  have  54,(XMj  Umn  of  ore  blocked  out  for  smelting.     Water  supply  is  seeui  -^^ 
from  wcIIh.     The  mineralized  belt  in  which  the  ore  fiodies  occur  is  elaim^^^**^ 
to  raiipr  3IKK  to  <J0(/  if)  width,  and  is  said  to  be  traceable  about  a  mile. 
MAMMOTH  GOLD  MUTING  CO.  COLORAD^^^- 

Oltice;  not  Miir<|uctte   Bldg..  Chicjigo,  111.     Mine  office:  Central  Cit^^::^'* 
Gilpin  Co.,  Colo.     W.  H.  Paul,  supcriiiteiidenl.     Ores  carry  gold,  silver  at^^  ^ 
copjMT.     Has  filf^am  |K>wer  and  worked  about  10  men  at  last  accounts, 
MAMMOTH  HILL  GROUP*  ARIZOlfi^^* 

Mine  oflir-i';  SalTord,   Graham  Co.,   Ariz.     E.   F.   Hiiim,  au|jerinlendcn^     * 
at  last  accounts,      I'rc.sminirily  idle. 

MAMMOTH  LODES  MIIQIfG  CO.  BRITISH  COLUMBIA^ 

I  An  (Jrt^gon  corporation,  ofjerating  the  Colorado  group  of  rlairn^;  in  tb« 

Ca»(*ade  Mountains,  Yale  ^k  Cariljoo  district,  Hrilt.Hh  LVilumhia,     Veins  »r 
said  to  run  frimi  W  t«»  2.50'  in  width  and  to  l.>c  traceable  for  more  than  tivc 
mile.«i,  and  it  i«  claimed  that  smcltiiag  tests  have  given  15%  to  2t.)%  copp 
and  112  gold  per  1*ptv,  these  figure.*^  being  in  themselves  ample  evidence  thaC 
they  are  grossly  exaggerated,     Such  ridicitlous  claims  carry'  their  own 
fiitatinn. 
MAMMOTH  MUTE.  ARIZONA. 

Mine  ofhce:  Dra|;ooji,  Cm^hise  C'o.,  Ariz.    S.  S,  Campbell,  Kuperintendenl, 
at  hi«t  accounts.     Has  steam  and  ga-solinc  pt»wer. 
MAMMOTH  MINING  CO.  UTAH. 

Mine  oHice:  M:niimoth^  Juali  Co.»  Tiah.     Sanuiel  Mclutyre,  Jr.,  firuper^i 
intendtnit.      Pr«»ducc.H  gold,  silver,  lend  and  copper,  latter  a**  a  by-product*^ 
Ib^  stcjun  pnwer  and  (jtJ-stninp  mill,  employing  aU»ut  150  moi. 
MAMMOTH  TUNNEL  &>  MINING  CO.  COLORADO. 

imi'i'i  4113-331    rouflh    A\c.,    Pittsburg;    Pa.      Mine   otlice:   Siherton, 
Han  Juan  C^i,,  Ct>l'>, 
MANASSAS-GAP  COPPER-MINE,  INC.  VIRGINIA, 

Utticc;  25-33  Brtmd  St,,  Xiu  York,     Mine  office:  Reager,  Kappaliatmock 
Co*,  V'a,    Orgitmzcd  Oct.  iiO,  HHK?,  under  laws  of  Virginia »  a«  a  rt^constmction 
of  the  Carter  Copper  Co.,  with  capitalization  $99t».tHK),  shares  $1  par.    Geo.  B. 
Wright,   presidenl  ;   Hon.  Jr^hn    S.     Wise,    vice-pn^sident;  Henry   P.   Porter, 
»ecpetar>';    Powhatati    Weisiger,     treasurer;  R,    R.  Crook,    jsuperintendeuUJ 
Lands,    71X3    m're.%    freehold,    including   about    4(K)    acres  nf  timber  land«J 
I  I   Fauquier  county,   Virgniiaj  showing  a  ^'olcanie  formation  carrj^ng  two] 
contact   veins    between    Cambrian    fiandstone    and  Silurian  slates,  ratigiiij 
3'   to    ir    in   width    and    said     to  gnv    average   a>isjiys    of    5^^    copj 
10  o».  silver  anti  f  I  gold  per  (on,  from  malachite,  bornile  and  chalcopyrite,  j 
associated  with  occa.'sional  native  copj>eT.     Him  about  fMHl*  of  undergrounill 
openings.     Two  railnuid.n  are  uilhin   3  and  0  miles,  re8pfH"tively.     Companr 
planned  installing  a  '^hion  furnace,  but  wa^  idle  at  last  jiccounts. 
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MAHCAYAN  COPPER  SYNDICATE,  LTD. 

Voluntarily  wound  up,  August,  1902. 
MAHCHESTER  ZINC  ft  COPPER  CO.,  LTD. 

Voluntarily  wound  up  April  15,  1901. 
MANHATTAN  GROUP.  ARIZONA. 

Letters  returned  unclaimed,  from  former  mine  office.  Cave  Creek,  Mari- 
copa Co.,  Ariz. 
KANHATTAN  COPPER  MINING  CO.  ARIZONA. 

Succeeded  by  Troy-Manhattan  Copper  Co. 
KAIIHATTAN  COPPER  ft  GOLD  MINING  CO.  NEVADA. 

Office:  612  Dooly  Blk.,  Salt  I^ke  City,  Utah.  Mine  office:  Pioche, 
Lincoln  Co.,  Nev.  Organized  July,  1902,  under  laws  ot  Colorado,  with  capital- 
ization $500,000,  shares  $1  par.  A.  B.  Lewis,  president;  Joseph  Henshaw, 
secretary;  E.  F.  Freudenthal,  manager.  Property  is  slightly  developed,  but 
shows  ore  givng  good  assay  values  in  both  gold  and  silver. 
tfAHHATTAN  DEVELOPMENT  CO.  ARIZONA. 

Office:  1  Dee  Block,  Houghton,  Mich.  Mine  office:  Paradise,  Cochise 
Oo.y  Ariz.  Oi^nized  March,  1905,  under  laws  of  Arizona,  with  capitaliza- 
tion $200,000,  shares  $10  par;  $1  paid  in.  J.  H.  Rice,  president;  W.  G. 
fiice,  secretary  and  treasurer;  preceding  officers,  Thos.  F.  Cole,  N.  M.  Kauf- 
man, S.  R*.  Kaufman,  Allen  F.  Rees  and  N.  W.  Haire,  directors.  Lands,  37 
olaims,  area  circa  600  acres,  l3ring  west  and  north  of  the  Chiricahua  Develop' 
ment  Co.,  opened  by  several  shallow  shafts,  deepest  80',  and  a  400^  tunnel, 
latter  showing  leached  ore  and  a  little  high-grade  ore,  with  indications  of 
permament  values  at  a  little  greater  depth.  Property  is  exceptionally  well 
located,  and  management  is  experienced  and  strong. 

HANICA  COPPER  DEVELOPMENT  CO.,  LTD.  MOZAMBIQUE. 

Office:  123,  Cannon  St.,  London,  E.  C,  England.  M.. F.  Armstrong, 
<?hairman;  J.  S.  Park,  mine  manager;  W.  E.  Lane,  secretary.  Registered 
May  26,  1902,  with  capitalization  £150,000,  shares  £1  par;  issued,  £130,000, 
X  122,502  paid  in.  Lands,  sundry  copper  claims  in  Manicaland,  Mozambique, 
^utheast  Africa. 
MANICA  COPPER  EXTENSION,  LTD.  MOZAMBIQUE, 

liegistered,  1903,  with  capitalization  £1,000.     Moribund. 
MANICA  EXPLORERS,  LTD.  MOZAMBIQUE. 

Offices:  615,  Salisbury  House,  London,  E.  C,  Eng.  Registered  Jan. 
23,  1896,  as  reconstruction  of  Western  Explorers,  Ltd.,  with  capitalization 
£80,000,  shares  £1  par;  issued,  £68,451.  Debentures,  £2,000  authorized, 
£1,000  issued,  at  10%.  Lands  include  200  copper  claims  and  770  gold  claims. 
MANILA  GROUP.  ARIZONA. 

Lands,  sundry  slightly  prospected  claims,  about  3  miles  from  the  Chiri- 
cahua Development  Co. 

MANirOU  MINING  ft  MILLING  CO.  ~     COLORADO. 

Letter  returned  unclaimed  from  former  mine  office,  Bonanea,  Saguache 
Co.,  Colo. 
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MAlfSFELD»SCHE  KUPFERSCHIEFERBAUEITOE  GERMAHY, 

GEWERKSCHAFT. 

Mine  oHirt':  Kislelien,  IViissiaii  Suxany,  Germany.  Organised  \pril  10^ 
1876,  with  nn,\'2U  .shams.  Dr.  I't'rdiriand  Zirkel,  Dr.  Dittrich  and  Dr  Pkul 
Wa^'hler,  exet-utivp  eominitU't*;  Herman  S<4inider,  smelter  superintendciit. 
Employs  about  IS,UOO  men  in  idl  departments. 

Mine  was  opened  A.  D*  1199,  ajid  under  the  Counts  of  Mansfctd  attaii«?<l 
a  high  state  of  development  and  was  imjnensely  prufituble  during  the  Four- 
tiH*nth  and  Fifteenth  centuries,  but  the  industry  almorit  fiulTered  extinction 
during  the  Thirty  Years'  war.    Activity  was  resumed  in  1671,  when  the  rigbt 
of  working  t)ie  rnine^  was  declared  free,  this  requiting  in  the  building  up  of 
II  great  number  of  small,   independent  operators.     The  prej*ent   company 
was  fifstr  formed  in  1852,  as  a  consolidation  of  the  various  small  mine  operators 
and  smelters,  and  was  reorganised  under  present  charter  in  I87i>,  Production 
has    increased   frr>m   1,485  metric  tons  in    1861,  to   nearly  2tl,<l00   metric 
toQ3  yearly,  at  the  present  time. 

The  principal  ore  is  slightly  argentiferous  chalcopyrite,  asscx^iaied  with 
limited  (juantitie^  of  niekcl  luid  cobalt  orcj^,  occurring  as  speise,  disseminated 
in  very  line  grains  through  the  kypfersehiefer,  a  fiiie-grained  slate. 
The  kupferschiefer  lies  nearly  horizontally  and  ranges  from  2'  to  3'  only  in 
thickness,  but  covers  nearly  2tM}  square  miles.  Lying  just  belovv  the  kup- 
fersehiefer  is  an  arenaceous  shale  carrying  chalcopyrite  and  a  limited  quantity 
of  copper  carbonates-  Sundry  coaJ  strata  are  found  al>o\'e  the  cupriferous 
beds,  and  copper  ore  and  coal  sometimes  are  mined  and  hoisted  through  the 
satne  shaft*  Owing  to  the  thinness  of  the  bed  and  the  gre^t  age  and  extent 
of  the  workings,  it  is  necessary  ft»r  miners  to  work  on  their  sides,  bellies  or 
backs,  as  in  coal  mines,  xieariiig  lioards  up<5n  their  Ixtdies  and  thiglis  in  order 
to  protect  theinst'lves  from  the  foi-k  flimrs.  Owing  to  the  great  age  and 
extent  of  the  workings^  the  headings  usually  are  2  to  4  kilometres  from  Uie 
shafts,  hence  the  actual  mining  is  done  under  considerable  disadvantages^ 
The  workings  are  of  vast  extent,  and  including  old  and  abandoned  s!>afts,are 
many  in  numher.  Among  the  new  shafts  are  the  Johannes,  at  Hohenttial, 
and  the  Herniarm,  at  Hclbra.  The  mineis  have  0  duplex  W'eisse  ik  MoniUd 
pumj>s,  atid  a  full  equipment  of  hoisting  engines,  etc.  The  company  main- 
taiiLs  independent  machine  shops,  capiible  of  building  and  repairing  any  iiiiaing 
or  pumping  machinery  in  use. 

The  JIansfeld  ha^  numeroiis  reduction  works,  including  4  smelters  for  raw 
ores,  2  roasting  smelters  with  acid  plants,  2  matte  smelting  works,  2  refiidng 
furnaces,  and  one  electrolytic  refinery  with  desilverizing  plant-  The  various 
works  have  a  total  of  20  reverlieratory  furnaces.  The  principid  smelters  are 
the  Knigliutte,  at  Eisleben,  with  4  furnaces;  the  Ktx-ldiutte,  at  Helbra,  i^ith 
i  furnaces;  the  Eekhardthutte,  at  Leimbaeh,  \sil!i  4  furnaces, and  the  Kupfer- 
kammerhiitte,  at  Hettstedt,  with  3  furnaces.  All  of  theae  funmce»  are  of 
circular  shaft  tyt>e,  with  foreiiearths.and  use  eold  blasts,  except  the  Kupfer- 
kammerhhtte,  where  hot  blast  is  eniploycil  partially.  The  8aigerhutte  is  a 
refining  plant,  and  the  Gottesbelolmunghulte  lias  10  reverberatory  fuj 


I 
I 


MANSFELD'SCHE—MARAVILLA,  533 

The  Knighutte,  near  the  mine,  is  equipped  with  Steinbeck's  circular  multiple- 
hearth  automatic  pyritic  calciners,  which  use  no  carbonaceous  fuel,  except 
for  preliminary  charges.  The  Eckhardthiitte  has  one  lead  stack,  producing 
a  silver-lead  matte,  and  making  a  little  nickel  speiss  from  resmelted  flue- 
dust.  The  Eckhardthiitte  has  72  kilns  and  5  lead  acid  chambers,  and  the 
Kupferkammerhiitte  has  82  kilns  and  6  lead  acid  chambers,  these  works 
making  2,212  metric  tons  of  50^  Beaum6  sulphuric  acid  in  1903. 

The  method  of  .reduction  followed  by  the  Mansfcld  is  by  heap-roasting 
and  calcining  in  shaft-furnaces.     Roast-heaps  are  built  about  60  metres 
long,  5.5  m.  bread  at  bottom  and  3  m.  broad  at  top,  and  about  1.50  m.  to 
1.75  m.  high  only.     The  only  fuel  is  a  little  brushwood  at  edges  and  bottoms 
of  heaps,  and  each  heap  is  roasted  4  to  6  weeks.     If  the  ore  as  v  produced 
carries  any  fines,  these  are  screened,  briquetted  and  added  to  the  roast-heaps. 
The  roasting  reduces  the  ore  8%  to  20%  in  weight,  and  the  roasting  is  more 
for  the  elimination  of  carbon  dioxide  and  bituminous  matter  than  to  get  rid 
of  the  sulphur,  latter  running  only  2%  to  5%  in  the  raw  ore,  while  the  bitu- 
minous matter  ranges  10%  to  17%,  and  CO,  is  7%  to  13%.    The  low-grade 
first-fusion  matte  is  roasted,  and  with  the  addition  of  5%  to  10%  of  raw 
matte,  is  smelted  in  reverberatory  furnaces  to  white  metal  carrying  about 
75%  copper  and  0.40%  to  0.45%  silver.    The  slags  from  the  white  metal 
carry  9%  to  15%  copper,  and  are  returned  to  the  shaft-furnaces.     Slag  is 
utilized  extensively,  in  the  manufacture  of  slag-brick  and  paving  blocks. 

The  desilverizing  plant  at  the  Saigerhiitte  operates  on  the  Ziervogel 
method,  roasting  the  matte  and  retaining  the  silver  as  a  sulphate,  which  is 
dissolved  in  water  and  the  solution  run  over  metallic  copper,  which  precipi- 
tates the  silver,  the  cement  silver  so  secured  being  pressed  and  resmelted  to 
metal  .999  fine.  In  1903  the  Mansfeld  smelters  treated  686,354  metric  tons 
of  ore,  making  therefrom  49,179  tons  of  low-grade  matte,  the  average  tenor 
of  the  ore  being  28.19  kgs.  copper  and  0.156  kgs.  silver  per  ton.  Production, 
1904,  was  41,629,349  lbs.  fine  copper. 

In  addition  to  its  mines  and  smelters  the  Mansfeld  company  has  exten- 
sive industrial  undertakings  of  a  collateral  and  subsidiary  nature,  the  more 
important  of  these  being  extensive  coal  mines  and  coke  works  in  Westphalia, 
and  alkali  deposits  and  works.  The  company  is  managed  with  prudence  and 
£reat  technical  skill,  and  the  Mansfeld  is  an  excellent  object  lesson  of  what 
can  be  made,  by  brains  and  indu8tr>',  from  an  extensive  deposit  of  low-grade  ore. 
MINA  MANTO  VERDE.  CHILE. 

A  promising  property  in  the  Sierra  Amarilla  district  of  Chile,  under 
private  ownership. 
KARAVILLA  COPPER  CO.  ARIZONA. 

Office:  Providence,  R.  I.  Mine  office:  SafTord,  Graham  Co.,  Ariz.  Wil- 
bur H.  Powers,  president;  Chas.  B.  Spaulding,  superintendent.  Lands,  in 
the  Gila  range,  about  12  miles  from  Solomon ville,  include  the  Lone  Star  mine, 
opened  by  a  500^  main  shaft  showing  a  5'  vein  of  sulphide  ore,  of  high  grade 
at  bottom,  carrying  copper,  silver  and  gold  values,  latter  small.  Is  said  to 
have  a  considerable  showing  of  8%  to  10%  sulphide  ore. 
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MARBLE  BAY  MINIHG  CO.  BRITISH  COLUUBM. 

Mint'  office:  V'uu  Aiida.  'lY'Xiida  lijlauUp  B.  C.  Urt>  iurry  copper,  gold  and 
tilver.  Mine  is  opened  by  several  shafts,  deepest  3(K)'»  Has  steam  power  and 
150-tou  rontentrfttor,  with  ore  buiikera  on  i?tnrt  Bay.  romiected  with  ibt 
mine  by  a  2J2.5'  truni  line.  Mine  is  isaid  to  give  a  gtoti  showing  of  ar- 
gentiferous copper  ore.  Mine  «oU  to  the  Tacoma  Ci>njpany, 
MARGUERITA  BHlfE.  CALIFORNIA. 

An  old  and  idlt^  ]>roperty  jiear  Almaden,  Califoniia,  operated  cirta  \M^ 
MARICOPA  COPPER  CO.  AR120Ki 

Letter  returned  unrlainie<l  fr«»ni  former  office,  219  I^'cirili  Fourth  i^U 
Wt.  Loui,s,  Mo, 
MARICOPA  COPPER  MINES  CO.  ARIZOHA 

Letters  returned  i«m  hiirned  from  Wickenbyrg  and  Morrist<JHn,  Maricopa 
rounty,   Arizona. 
MARIETTA  GOLD  MINING  CO,  IDAHO. 

Ofiice;  care  of  Liiwsion  liivustiuent  Co.,  60  State  St.,  Brwton,  Ma*e* 
Organized  under  laws  of  Witshiiiglun,  uith  capilalization  Sl.OtKJ/KMI.  shares 
$1  par  M.  E.  Lawson,  president  and  general  manager;  H»  C.  Lau^n,  secre- 
tary. Lands  include  gold  rlaiins  in  Ferry  county,  Wasliinglon,  and  !he 
Atlas  group  of  5  claims,  area  ItX)  acres,  in  the  Htevens  Peak  district  of  the 
Coeur  d^^lencf,  *Shoshone  comity,  Idahg.  iJevelopment  is  by  a  25(y  tunnel, 
claimed  to  show  a  20'  ore  body  a^eraging.SSO  per  ton  in  copper,  gold  and 
silver  values. 
MARIPOSA  MINE.  ONTARIO. 

Mine  olhre:  Massey  Station,  Algoma,  Ont.     A  prospect  adjoining  the 
Copper  Queen  of  Ontario, 
MARITIME  COPPER  &  REDUCTION  CO.  NEW  BRUNSWICK. 

Mine  office:  Goose  Creek,  8t.  John  rounty,  N.  B.     An  old  property  show- 
ing a  large  body  of  low  grade  ore.     Was  reopened,  1S>02,  for  a  few  months, 
MARKEEN  COPPER  CO.  ARIZONA. 

Pn>l>ahly  dead.     Fully  desrrili^d  in  Vol.  IV. 
MARQUETTE  A  ARIZONA  MINING  CO.  ARIZONA 

Office:  Marquelle,  Mich.  Mine  ofiice:  Bi-nbee,  Cochii«e  Co.,  Aiiz.  UBgan- 
ixed  Dec.  (),  1902,  under  laws  of  Arizona,  with  capitalization  1500,000,  shares 
$5  par.  Eniil  Marks,  president  and  genenil  manager;  Jos.  J.  Wirtz,  secretary. 
Lands,  37  claims,  area  7-10  acres,  adjoining  the  Copper  Glance  on  the  east. 
Has  shafts  of  28'  and  5W\  also  Mindry  pits  showinp  iron  wifh  copper  stains. 
Tract  has  a  heavy  conglomerate  capping,  much  similar  to  tluit  of  the  Copper 
Glance.  Main  shaft  has  2  compartments,  substantially  timbered,  passing 
through  limestone  showing  considerable  inm.  and  is  f|uite  wet,  much  of  the 
shaft  showing  country'  rock  assaying  about  S2  j>er  ton  of  gold.  The  shaXt 
haa  short  north  and  fiouth  drifts  on  the  400'  le\el,  and  one  short  drift  on  the 
145'  level.  Has  a  35-h.  p.  hoist.  Idle  wince  U)03. 
ANGEL  MARQUIEQUI.  BOLIVU. 

Mine  office:  Cor^i  Coro,  La  Paz,  Bolivia.     Works  a  conglomejute  carri'ing 
native  copper.     Has  .steam  f>ower  and  employed  35  to  50  men  at  last  accounts. 
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MARSHALL  ft  RUSSELL  GOLD  MINIlfG,  COLORADO. 

MILLING  ft  TUNNEL  CO. 

Mine  oflSce:  Marshall  Park,  Colo.  W.  C.  Marshall,  superintendent. 
Ores  carry  gold,  silver  and  copper.     Has  water  power.  ^ 

MARTHA  WASHINGTON  MINE.  UTAH. 

Mine  office:  Silver  City,  Juab  Co.,  Utah.  Ores  carry  mainly  silver 
values,  with  2%  to  3%  copper. 

6RUBE  MARTINI.  GERMANY. 

Office:  care  of  W.  Von  Vloten,  Hoerde  in  W.,  Rheinprovinz,  Germany. 
Has  spathic  iron  ore  and  chalcopyrite,  output  being  mainly  iron,  of  which 
the  production  averages  about  7,000  tons  yearly.  Has  steam  power  and 
employs  60  men. 

MASCOT  TUNNEL  CO.  COLORADO. 

Mine  office:  Turret,  Cfiaifee  Co.,  Colo.  Elmer  E.  Briggs,  superintend- 
ent.    Ores  carry  gold,  silver  and  copper. 

MASHELL  COPPER  MINING  ft  REDUCTION  CO.  WASHINGTON. 

Office:  437  Banigan  Bldg.,  ProWdence,  R.  I.     Mine  office:  EtonviUe, 

Pierce  Co.,  Wash.     C.  J.  McCormick,  president;  J.  M.  Mansfield,  secretary 

and  treasurer.     Limited  development  work  has  shown  several  small  veins 

giving  good  assay  values  in  gold  and  copper,  especially  the  former.    Idle. 

MASON  ft  BARRY,  LTD.  PORTUGAL. 

Offices:  87,  Cannon  St.,  London,  E.  C,  Eng.     Mine  office:  Pomarao, 

Alemtejo,  Portugal.     Organized  June  2,  1892,  as  reorganization  of  company 

of  same  name  dating  from  1878,  with  capitalization  £210,000,  shares  £1  par; 

issued,  £185,172.     Has  paid  dividends  regularly  since  organization,  these 

ranging  from  2s.  up  to  13s.,  dividends  for  1903  being  7s.     Sir  Francis  Tress 

Barry,  chairman;  James  Francis  Mason,  J.  P.,  deputy-chairman;  Edward  O. 

Barry,  secretary;  W.  Neville,  mine  manager. 

Property  is  the  San  Domingos  mine,  originally  opened  and  extensively 
worked  by  the  Romans.  Has  been  worked  by  present  company  and  its 
predecessors  since  1858.  Mine  is  opened  for  a  width  of  about  200^  and  a 
length  of  about  2,000'.  Product  is  cupriferous  pyrites  carrying  slightly 
under  1%  copper,  with  '45%  to  50%  sulphur,  and  principal  values  are  in  the 
sulphur  rather  than  in  the  copper.  After  being  burned  for  sulphur,  the 
cinder  is  leached  for  the  copper  values.  The  copper  contents  are  decreasing 
slowly  but  steadily.  Production  of  ore  in  1902  was  177,563  long  tons  and 
in  1903  was  217,207  tons.  Production  of  refined  copper,  in  1904,  was  2,949 
long  tons,  equal  to  6,605,760  lbs.  fine  copper. 

HASS  CONSOLIDATED  MIIfING  CO.  UCHIGAN. 

Office:  6  Beacon  St.,  Boston,  Mass.  Mine  office:  Mass  City,  Ontonagon 
Co.,  Mich.  Employs  about  250  men.  Organized  1899,  under  laws  of 
Michigan,  with  capitalization  $2,500,000,  shares  $25  par,  $18  paid  in.  Annual 
meeting,  second  Thursday  in  March.  Chas.  A.  Lamb,  president;  F.  W. 
Hunton,  vice-president;  Wilfred  A.  Bancroft,  secretary  and  treasurer;  Jas. 
M.  Wilcox,  superintendent;  preceding  officers,  Ben.  T.  Cable,  J.  W.  Davis, 
C.  F.  Lynde,  W.  H.  Bailey,  C.  H.  Bennett  and  G.  A.  W.  Dodge,  directors; 
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Chaa.  H.  Krause,  mill  superintendent;  W.  A.  Brown,  clerk;  E,  V.  Palmer, 
engiiicH?r;  Tlios.  Hall,  milling  LUptaiu;  Samuel  V.  Kawlins,  master  niecliaiiii' ; 
Old  Colony  TnisJ^  Co.^  of  Ik)8ton,  transfer  agent* 

Mineral  lands,  2,4<H>  ncres,  are  in  a  very  irregular  but  fairly  compact  Uwt 
in  Sections  33,  34  and  35,  T.  51  N,,  R.  3S  W.,  and  in  Section  1,  T,  50  N\, 
R.  39  W,,  bounded  an  the  north  by  the  Union,  Adventure  and  farm  lands; oa 
the  east  by  the  Adventure,  ToUck'  and  Evergreen;  on  tlie  south  by  the  Hint 
Steel  and  the  Knowllon  mine  of  the  Adventure  and  on  the  west  by  the  Flint 
Steel,  Adventure  and  8t.  Marj^'a  Mineral  Land  Co.  Lands  include  three 
old  miiieis,  the  Ridge,  Mitss  and  Ogiina,  also  two  old  prospe<'ls,  the  Merriniac 
and  Hazard,  joint  prtHlurtion  of  which,  under  previous  mana^einenta^  weiE\ 
5,5(>5  tons,  1,<I23  h»a.  refined  copjx^r.  The  Ridge  mine,  operated  1S50-1874,J 
made  2,567  toiis,  419  lbs.  of  copjier  and  paid  dividends  of  f  100,000, 
old  Mass  mine,  opened  185ti  and  worked  intermittently  until  1886»  secured  ' 
a  total  output  of  2,507  ttJius,  206  lh,s.  t>f  copper,  and  the  Ugima,  opened  186U 
and  closed  1K08,  made  41) I  tons,  308  lbs,  of  copper.  The  Merrinmc  and 
Haaiard  were  early-day  explorations,  without  production.  These  five  prop- 
erties are  described  in  detaU  in  Vol.  IL  ^H 

The  ^lass  tract  carries  six  of  the  seven  cupriferous  amygdaloids  of  tbs^l 
Evergreen  belt,  these  averaging  al^out  10'  width,  but  varj'ing  greatly  from 
point  to  point,  with  a  sharp  bend  in  tlieir  strike,  thia  varjing  from  N,  32*'  E,, 
oa  the  north,  to  N.  37**  E.  at  tlie  south.  The  dip  of  the  lodea  varies  from 
38*"  at  the  Ridge  to  47°  at  the  old  Mass  mine.  The  lodes  of  the  Mass  Con- 
solidated are  as  follows,  from  north  to  south: 

(1)  Knowlton.     Carries  heavy  copper  and  stamp  rock. 

(2)  Mass.  Lies  140'  south  of  the  Knovvlton.  Carries  a  little  heAvy 
copper  and  stamp  rock. 

(3)  North  Hutler.  F>ie.s  about  75^  south  of  the  Mass  bed.  Is  wide  and 
fairly  minendized  in  places. 

(4J  Butler.  Litis  about  2fJ(/  south  of  the  North  Butler,  Is  12^  to  35' 
wide  and  very  buncliy,  carrying  m.iinly  stamp  copper,  with  dome  mass. 

(5)  Ogima.  Lies  about  RKJ'  s<-iuth  of  the  Butler.  Is  mainly  a  stamp 
lode,  with  some  barrel-work  and  occiusional  masses.  Runs  lO'  to  25'  wide 
and  shows  but  little  good  ground, 

(6)  EvergrtTU,  or  Ridge,  Lie*?  about  250^  south  of  the  Ogima.  la  the 
best  lode  of  ttie  property,  running  4'  to  40^  wide,  and  tisually  being  richest 
where 'of  grwxl  uidtli.  Is  ver>^  liunchy  but  shows  some  excellent  stopes 
yielding  heu\y  copper  and  stamp  rock.  ^^ 

The  Mass  has  openings  on  all  of  its  copper-bearing  beds  and  rock  m^^ 
hoisted   through    the   nearest   shaft,    communication    between    lodes   hetng 
afforded  hy  crosscuts  on  'iarioua  le\^els.     The  Mass  has  Uie  outcrop  of  the 
lodes  of  the  Elvergreen  l>elt  for  about  IJ^  mile^;,  gi^iiig  a  total  of  7J^  milee 
for  all  six  beds. 

**A"  shaft,  formerly  known  as  the  Ridge,  1,378' deep,  with  3  compart- 
ments, is  down  to  tfie  14th  level  on  the  Evergreen  lode,  and  is  connected 
With  ttie  Buller  lode  by  crusscuts  on  tfie  Glh,  7th  and  8th  levels.     The  Ever- 
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green  lode  runs  narrower  here  than  in  ^'B^'  shaft,  averaging  only  8'  to  10' 
width,  but  shows  much  rock  of  excellent  grade.     The  shafthouse  is  of  wood, 
\^ith  corrugated  iron  sheathing,  and  rock  hoisted  goes  by  gravity-tram  over 
an  875'  trestle  to  the    rockhouse  at  "B".      "B"  shaft,  875'  southwest 
of   "A",   is  old    No.   3  Ridge  shaft,    cut  down   to   2-compartment   size, 
and  is  bottomed  on  the  15th   level,  at   a  depth  of    1,391'.     The   levels 
are  of  varying  depths,  owing  to  the  old  workings  liaving  eC  levels,  while 
some  of    the   newer  levels  at   the   bottom  are    135'  apart.     Deep  levels 
permit  considerable  saving  in  worthless  drifts  through  poor  ground,  while 
sub-drifts  can  be  run  wherever  needed.     "B "  shaft  is  on  the  Evergreen  lode, 
upon  which  the  major  portion  of  the  openings  have  been  secured,  but  the 
Butler  has  been  reached  by  crosscuts  on  numerous  levels,  and  shows  some 
good  stopes.    The  Knowlton  bed  has  been  opened  also  by  a  crosscut  on  the 
7th  level,  and  shows  good  stamp-rock  and  considerable  heavy  copper.    The 
main  reliance,  however,  is  upon  the  Evergreen,  which  is  a  strong  amygdaloid, 
^th  plainly  defined  walls  and  a  dip  of  43°,  showing  some  good  stopes,  of 
^dth  up  to  20'  and  even  25'.    The  Eveiigreen,  while  exceedingly  bunchy, 
and  carrying  heart-breaking  stretches  of  almost  barren  ground,  shows  beauti- 
ful stopes  occasionally,  and  the  average  copper  contents  per  fathom  of  ground 
broken  probably  exceed  the  average  of  all  but  the  best  amygdaloids  worked 
in  Houghton  county.    The  shaft-rockhouse  at  ''B ''  is  of  wood,  iron-sheathed, 
^^65'  and  80^  high,  equipped  with  steam-hammer,  two  22x28^  Blake  crushers 
*nd  a  12x24^  Nordbei^  engine. 

"C"  shaft  is  the  old  Ogima  shaft,  cut  donvn  to  3-compartment  size,  re- 
^unbered  and  deepened  to  454'.  It  is  2,148'  southwest  of  ''B'',  and  is  sunk 
oji  the  Butler  lode,  which  makes  a  very  fair  showing  at  this  point,  and  lias 
opened  the  Knowlton  bed  by  a  crosscut.  "C"  shaft  was  shipping  about  50 
^na  of  rock  daily,  by  sleighs,  with  an  all  down-grade  haul,  but  will  be  given 
'^U  connections  in  the  spring  of  1905.  Surface  equipment  is  of  a  temporary 
^irm  throughout. 

"D"  shaft  is  a  mere  pit,  about  800'  southwest  of  "C". 

There  are  a  number  of  old  shafts,  the  450'  main  shaft  of  the  old  Mass 

'^  proper  having  7  levels  opened  on  the  Knowlton  lode.    This  was  pumped 

^^t  in  1901  and  the  showing  pronounced  satisfactory.    The  Ogima  lode  has 

^n  opened  at  several  points  by  crosscuts  from  "A"  and  "B"  shafts  and 

.  ^  found  bunchy,  though  showing  good  stopes.    The  mine,  as  a  whole,  is 

Stably  rich  in  mass  copper  and  carries  considerable  silver  values,  the  ground 

tinging  from  very  rich  to  absolutely  barren.    All  rock  selection  is  made 

^^adeiground  and  culls  used  for  filling. 

"A"  and  "B"  shafts  are  operated  from  a  44x150'  central  engine-house 
^wood,  iron-eheathed.  The  hoist  is  a  24x48^  Allis-Chalmers  duplex,  with 
^y  drums  having  11'  faces,  grooved  for  1 J^*  cable  and  good  for  one  half-mile 
^Bpth,  operating  two  six-ton  skips  in  counterbalance,  one  in  each  shaft. 
^Tie  engine-house  also  covers  boilers,  compressors  and  electric  machinery. 
4Vfe  are  two  250-h.  p.  Stirling  water-tube  boilers,  a  50-drill  two-stage 
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cposs-coitjpoiiiul  Itaiid  air  lompreaeor  and  a  75-kiiowan  dyiiain<»  that  fur- 
nisher elect ric  light*  fur  tlie  various  mirjc  buildings. 

In  addition  to  the  UHual  mine  bulldinf^s  there  arc  about  50  dweltingB, 
aome  new,  but  mostly  old  buildings  thoroughly  it*nu»deied.  The  crtuipaoy 
also  has  a  town^^ite,  Mass  Cily,  Hhi<^h  m  the  t^miitmi^  of  the  Afinenil  Kiiiig? 
railrojid  sind  a  station  on  the  C.  M,  &  !^L  P.  railway.  Thii*  to'WTi  has  a  Buni!»ef 
of  Inisinesa  houses,  a  bank,  ncvvspaper,  hotek,  etc,  and  is  much  more  llijui 
an  ordinary  mining  Jot-atiun,  the  realty  holdings  therein  of  the  Mass  comp*»i> 
being  of  considerable  value. 

The  Mass  miU  is  at  Keweenaw  liay,  r>n  an  arm  of  Lake  Superior,  ftt 
the  junction  on  the  Mineral   llimge  and  Duluth,  South  Shore  &  AtUniic 
railwaysp  10  ntilr.s  south  nf  Houghton  and  lit  miles  northeast  of  the  mine, 
with  aniph'  Hand-room,  deep  water  and  immunity  from  heavy  seas.    Tlie 
mil!  is  fH)x2in',  of  Mteel  on  stone  foundations,  built  by  tlie  Wb^consin  llridpc 
it  Iron  Co.^  with  two  Nordl»erg  stamps  having  \ertieal  mortar-crates  siipplieil 
with  aul^juiatic  hydraulic  elwining  devices,  and  luw  jigs  and  four  Wilflcy 
tables*     Each  head  has  a  nominal  ^stamping  cafmetty  of  about  525  Ions 
daily,  with  actual  daily  average  duty  of  480  to  5(X)  imis.     It  is  planned  to, 
ri»model  both  heiid^  into  ulceple-t^om pound  stampa,  with  nominal  duty  of 
7tXJ  to  750  tons  each.     A  Paniall-Krausc  atmospheric  stamp  of  small  ^im 
reduces  oversize  material  from  the  stamp  mortars.     Tlic  MaKs  u.kc,s  one  statnp, 
and  tlie  other  is  leajsed  If*  the  Michigan  jnine.     Tlie  Mass  mineral  averages 
alHJut  75%  copfjer. 

The  aOxfiO'  boiler  housc%  of  wood,  with  iron  sheathing  and  truss  roof, 
has  two  225-h.  p.  Stirling  boilers.  Ashes  and  cinders  are  waslied  into  iIj 
lake  through  a  launder.  Tlie  40x70'  pumphouse,  with  a  1 6,000, tXIO-galloi 
Nordi>erg  vertical  pump,  ha,s  a  12x30'  well,  with  bottom  6'  6'  below  mean 
water  level,  connected  with  a  tunnel  running  SiJfl'  under  the  fied  of  the  bay 
to  the  intake.  A  l,Ot>0'  wharf,  also  .serving  us  a  brt^akuater,  has  18'  of  clear 
water  at  itw  end,  with  three  towers  and  derrickn  to  unload  coal  vesssels  at  the 
rate  of  000  tons  daily.  Coal  is  taken  from  the  wharf  in  3-ton  cars  by  a  l4x2Q* 
hoisf,  to  a  1 ,5tX»'  trestle  of  2t3,orWJ  tons  storage  capiitity.  There  sdm>  is  a 
30x40'  warohou»t%  with  office  in  front,  a  smith}',  machine  sIk»p  and  abtmt  a 
dozen  tlwelHngs  on  a  town.site  platted  by  the  company,  this  also  having 
several  htLniness  buildings  and  a  minilier  of  dwellings. 

Prtuiuction  of  fine  coppc^r  was  2,345, S05  lbs,  in  1»02,  2,576,447  lli«.  ii 
1903  and  2,bS2,931  lbs.  in  19tJ4.     Jletnnis  from  the  stamp-rock  are  sm 
pn(»bal)ly  averaging  12  to  15  lbs.  ordy  pt*r  ton,  but  40%  to  45*^^  of  the  tjiine' 
total  product  is  heavy  copper  that  does  not  go  through  the  mill. 

The  Mass  started  production  witli  inadequate  openings.     t>n  paper  t 
total  feet  of  opwnirrgs,  looked  large,  but  deducting  therefrfjni  theunproducliv 
shafts  and  about  a  mile  of  crosscuts,  the  total  available  ojxmings  were  entircl; 
inadequate,  for  a  mine  so  brmrhy  tm  the  ALiss.     That  the  mine  Iwis  lieen  al 
to  maintain  a  considerable  and  fairly  Nteady  prfMluction»  with  s<l»  little  gn^und 
opened  ahead  of  actual  sloping,  speaks  well,  both  for  the  mine  and  it^*  ninna^ 
ment*     The  operatioiw  of  19fM  showed  n  sjnall  net  profit,  but  realizing  thai 
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what  the  mine  imperatively  required  to  reach  success  was  greater  openings, 

the  management  courageously  levied  a  $2  assessment,  payable  $1  Dec.  1, 

1904,  and  $1  June  1,  1905.     The  $200,000  secured  from  this  assessment  will 

be   expended   almost   exclusively   underground,   the  only  pressing  surface 

requirements  being  for  the  equipment  of  "C"  shaft  and  the  compounding 

of  both  heads  at  the  mill,  the  latter  work  calling  for  about  $20,000.     At  the 

close  of  1904  the  monthly  drifting  averaged  about  450^  and  35  drills  Mere 

running.     Forces  ^^i]l  be  largely  increased  and  in  about  18  months  the  Mass 

should  have  sufficient  openings  to  give  the  mine  what  it  never  has  had  before 

—which  is,  an  opportunity  to  feed  two  stamps  nvnth  selected  rock,  and  to  secure 

the  advantages  consequent  upon  a  greater  choice  of  st oping  ground,  and  the 

economies  resulting  from  increased  production. 

MASSEY  STATION  MmilfG  CO.  ONTARIO. 

Office:  7  Wall  St.,  New  York.  Mine  office:  Massey  Station,  Algoma, 
Ont.  Organized  1900,  under  laws  of  Ontario,  with  capitalization  $1,000,000, 
shares  $100  par.  John  J.  Thompson,  president;  Robt.  McKay,  secretary; 
Jos.  Errington,  general  manager;  K.  C.  Barclay,  clerk  and  purchasing  agent; 
James  Simmiers,  mining  captain.  Company  is  closely  connected  with  the 
Orford  Copper  Co.,  which  is  controllefl  by  the  Intematioiud  Nickel  Co. 
I'AikIs,  640  acres,  also  160  acres  miscellaneous  lands,  in  Salter  Twp.,  Algoma 
^listrict,  Ontario,  shonving  5  ore  lenses,  of  which  2  are  being  developed,  these 
having  &n  average  width  of  lO',  one  being  opened  to  length  of  358'  and  depth 
of  STC,  giving  assays  of  5%  copper,  with  traces  of  gold  and  silver.  Main 
shaft  is  370',  with  4  levels,  opened  SO'  apart,  and  considerable  drifting  on 
^^  level.  Estimated  amount  of  ore  blocked  out  for  stoping  is  50,000  tons. 
^  ore  is  a  finely  disseminated,  silicious  chalcopyrite,  not  adapted  to 
*«t  concentration,  owing  to  excessive  sliming,  hence  a  50-ton  experimental 
^concentrator  using  the  Elmore  process  has  been  installed,  and  is  under- 
"^  to  be  giving  good  results.  Production  is  said  to  be  about  100  tons  of 
^  daily,  and  concentrates  are  shipped  for  smelting  to  the  Copper  Cliflf 
'lifter  of  the  Canadian  Copper  Co.,  the  silicons  ores  of  the  Massey  being 
^Jtcellently  adapted  to  fluxing  the  copper-nickel  ores  of  the  Sudbury  district. 
fias  a  steam  plant  with  6^rill  Ingersoll-Sergeant  air-compressor  and  6J^x8* 
^  10x12*'  Lidgerwood  hoists. 
^(ASTODON  GOLD  ft  COPPER  CO. 

Letter  returned  unclaimed  from  former  office,  Spokane,  Wash. 
^EWERKSCHAFT  KUPFERBERGWERK  MAXIMILIAN..  GERMANY. 

Mine  office:  Xieder-Ludgi^igsdorf,  Schlesien,  Germany.  Has  2  shafts, 
^k  Amalia  of  75  metres  and  the  August  of  25  metres,  employing  40  men. 
IVoduction  is  about  175,000  lbs.  fine  copper  yearly. 

4ur  DAY  MmniG  co.  utah. 

Mine  office:  Eureka,    Juab   Co.,   Utah.    J.  A.   Hunt,    superintendent. 
fsa  gold  and  silver  mine,  making  a  little  copper  as  a  by-product.     Has  steam 
Irfant  and  concentrator,  and  employs  40  to  50  men. 
lUYFLOWER  MINING  CO.  MICHIGAN. 

Office:  60  State  St.,  Boston,  Mass.     Mine  office:  Calumet,  Houghton 
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(>!,,  Miciu  Organized  1899,  under  la^'s  of  Michigan,  with  capitaliailiott 
$'2/MK*)fK),  shares  125  par,  S8  paid  in.  Annual  meeting,  third  WednesdJiy 
in  March.  H.  V  Fay,  president;  Geo.  G.  Endicott,  sei-retajy  and  ti^asurer; 
Jas.  ChjTioweth,  superintt^ndent ;  preceding  officers,  John  C  Wataon,  Miu- 
ning  Efnery  and  Stephen  H.  Dow,  directors, 

Land.H,  S40  acres,  in  Sectitins  7  and  8.  T.  56  N,,  R.  32  W.,  aLw  a  millat* 
on  Torch  l^ake.     The  Kear^irge  mine  lies  to  the  north,  Old  Colony  to  the 
siiufli  and  Xlw  South  Keansarge  and  Wolverine  mines  to  the  west.     Expikff- 
atory  work  ha.H  hcgun  in  1R9^*  and  still  continues.     No.  1,  or  Faull  shAft,  is 
4<KJ'  deep,  with  considerable  drifting  on  tlie  first  and  second  levels  and  has 
a  t.T*.i.s»cul  opening  two  paralJel  cupriferous  aniygdaloids,     T?iis  shaft  shows 
occasional  pat4"ht*i*  of  copper,  but  nothing  of  much  promise.    No,  2,  or  Iiie 
itoyale  shaft,   100'  di^i^  haa  several    hundred  feet  of  drifting  and  shows  & 
buneliv  amygdaloid,  U/  to  12'  wide,  canning  more  or  less  copper  in  a  2* 
htrcak  next  the  hanging  wall.     No.  3»  or  Sandstone  sliaft,  is  W  deep,  in  a 
soft  and  bjuJiy  Iirokcii  aniygdaloid,  all  of  the  strata  near  the  Eastern  sand- 
stone lunng  much  diKturlwd.     No,  4  shaft,  580'  deep,  start^s  from  surface  oa 
aii  unnanieil  amygdultdd  lying  approximately  2,0(My  east  of  the  K< 
bed,  and  at  a  deplh  of  425'  runs  info  a  parallel  amygdaloid  l>"ing  W 
eastward  of  the  fin<t  bed,  this  flying  switch  being  caused  by  the  angle  of  dip 
of  the  strata  flattening  at  little  depth,    The  north  drift  from  the  bottom  of 
this  shaft  shows  occasional  patches  of  good  stamp-rock,  hut  so  far  they  are 
too  limited  and  too  far  apart  to  give  mych  promise  of  profit.     At  a  distance 
of  539'  west  of  this  shaft  the  westerly  crosscut  intercepted  a  14'  amygdaloid 
carrying  a  litth*  stunif^ncopper,  and  this  lode  will  be  drifted  upon  until  iU 
\:iluc  Is  dclenniiied.     A  fairly  complete  geological  cross-section  has  been 
oljtained   by  drill-l:>o rings,  and  this  is  l>eing  supplemented  by  careful  and 
Systematic  miderground  work.     Surface  improvements  include  a  hoist  good 
fnr  li^Kj',  fniiK-rs  and  air  compressor,  with  necessary  buildings. 
MA2APa  COPPER  CO.,  LTD.  MEXICO. 

t  tfliccs :  4 7 ,  Peter  St , ,  Ma nchestcr,  Eng.  Mexican  general  office :  Apartado 
17,  Saltillo,  Coahuila,  Mexico.  Mine  office:  MazapU,  Zacatecas,  Mex,  Re- 
organ  i/.e*l  Aprii  21,  hs^H),  with  capitalization  £3CK),tKX),  sliares  £10  par;  issued . 
£'i10JMK).  \\"m,  I^mcll,  managiJig  director;  U'alter  J.  Browning,  .^uperin- 
(cndent;  T.  S.  Ahliott,  engineer.  Liinds  include  the  San  Ehjio,  Salal»enia 
and  uthcr  mines,  liaving  auriferous  and  argentiferous  copper  ores,  with  S3 
different  shafts  and  mines.  District  is  arid  and  operations  frequently  are 
hampercHl  hy  shortage  of  water.  Company  plans  building  an  aerial  tram  to 
coiiiiiH't  the  mine  witli  a  railroad  near  San  Pedro  Ocampo,  and  to  install  new 
nuichinery.  Production  is  considerable,  reaching  to  perhaps  7,000  tons  of 
auriferous  and  ai^entiferous  copper  and  lead  ores  monthly,  and  output  of 
r<'fined  copper  for  1903  was  6,108,123  lbs.  The  company  has  smeltere  at 
Conr'cj>cion  del  Oro  and  Sallillo,  the  former  small  and  out-of-date.  Tlie 
Sidtillo  smelter^  of  500  t4>n.s  daily  capacity,  was  Ijegun  1904,  and  should  be 
completed  early  in  1005.  The  company  lias  a  vigorous  management  and  is 
developing  important  rnine^* 
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MAZE  MmE.  JAPAH. 

Mine  office :  Nishi-Kambara-gori,  Echigo,  Japan.  Opened  1688.  Produc- 
tion has  decreased  latterly.  Has  several  small  veins,  averaging  1'  in  width, 
carrying  chalcopyrite  and  iron  pyrites,  frequently  associated  with  sphalerite 
and  galena,  lying  mainly  in  propylite.  The  ore  yields  17%  to  20%  copper 
after  careful  selection.  Production  for  1900  was  110,582  lbs.,  refined  copper. 
MEADOW  MIIfING  CO.  UCHI6AN. 

Office:  50  State  St.,  Boston,  Mass.  Mine  office:  Copper  FaUs,  Keweenaw 
Co.,  Mich.  Oi^nized  1898,  under  Michigan  laws,  with  capitalization 
$1,500,000,  shares  $25  par.  W.  F.  Fitzgerald,  president;  John  Brooks,  secre- 
tary and  treasurer;  Wesley  Clark,  agent.  Lands,  364  acres,  adjoining  the 
Humboldt  and  Phoenix  mines.  Has  been  slightly  prospected,  but  never 
Hras  a  producer.     Fully  described  in  Vol.  I. 

MECHAlf  HERMANOS.  MEXICO. 

Mine  office:  Viesca,  Coahuila,  Mex.    Operates  the  Santa  Maria  copper 
mine,  opened  by  shafts  and  tunnels,  and  employ  about  100  men. 
MEDICINE  BOW'S  MINES  CO.  WYOMING. 

Office:  Laramie,  Wyo.    Mine  office:  Holmes,  Albany  Co.,  Wyo.-    Organ- 
ized Sept.  19,  1903,  under  laws  of  Wyoming,  A^ith  capitalization  $100,000, 
shares  $10  par.    'Wm.  Benton,  president  and  general  manager;  S.  C.  Downey, 
secretary;  J.  Wells,  treasu|Qer;  G.  S.  Simmons,  superintendent;  H.  H.  Houston, 
engineer.     Lands,  8  claims,  area  165  acres,  also  10-acre  millsite,  showing 
country  rocks  of  syenite,  hornblende,  diorite  and  scliists,  carrying  4  veins, 
occurring  as  fissures  in  diorite  and  as  contacts  between  schist  and  igneous 
vocks.     Two  veins,  said  to  average  25'  width,  are  being  developed,  these 
showing  oxidized  ores  above  and  chalcopyrite  below,  giWng  assays  of  5% 
cropper,  from  a  trace  to  4%  lead,  from  a  trace  to  10%  zinc,  5  oz.  to  8  oz. 
silver  and  $2  to  $15  gold  per  ton,  opened  by  four  shafts,  deepest  55',  and  a 
number  of  tunnels,  longest  885',  with  1,455'  of  underground  openings.     Com- 
pany plans  erecting  a  concentrator  at  mouth  of  tunnel  and  continuing  develop- 
ment work  during  1905. 

MEGORRIS  COPPER  CO.  ARIZONA. 

Mei:vin  Rice,  president;  W.  H.  Coe,  secretary.  Capitalization  $600,000. 
Lands,  sundry  copper  claims  in  the  Old  Hat  district  of  Pima  county,  Arizona, 
said  to  show  good  ore,  but  located  40  miles  from  nearest  railroad.  Idle  for 
several  years. 

MEGUNnCOOK  GOLD  ft  COPPER  MINING  CO.  COLORADO. 

Office  and  mine:  Lake  City,  Hinsdale  Co.,  Colo.     P.  G.  Dawson,  local 
director.    Mine  idle  and  company's  finances  badly  muddled. 
ORUBE  MEHLBACH.  GERMANY. 

Mine  office:  Weilmiinster,  Hessen-Nassau,  Germany.      Ores  carry  lead, 
silver,  gold,  copper  and  zinc.    Has  steam  and  electric  power. 
MELBA  MINING  CO.  ARIZONA. 

Mine  office:  Patagonia,  Santa  Cruz  Co.,  Arizona.  R.  L.  Hamill,  superin- 
tendent. Property  is  the  Alta  mine,  carrying  ores  of  silver,  lead  and  copper. 
Has  steam  power  and  employed  about  12  men  at  last  accounts. 
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MELCZER  mniNG  CO.  ^  MEXICO. 

Succeeded  by  Copete  Mining  Co.,  but  is  said  to  retain  direct  title  to 
properties  of  latter. 
MELKEDALEN,  LTD.  50RWAY. 

Offices:  23,  Leadenhall  St.,  London,  E.  C,  Eng.  Registered  Apr.  26, 
1904,  as  reconstruction  of  Melkedalen  Copper  Mines,  Ltd.,  with  capitalization 
£125,000,  shares  lOs.  par;  issued,  £58,543.  G.  B.  Mee,  chainnan;  W.  A. 
Steams,  secretary.  Lands,  440  acres,  in  the  Roros  district,  at  Evenaes^ 
Ofoten  Fjord,  Norway,  equipped  with  a  150-ton  concentrator. 
MELKEDALEN  COPPER  MINES,  LTD.  NORWA^ 

Reorganized,  1904,  as  Melkedalen,  Ltd., 
MELROSE  COPPER  MINE.  AUSTRALL^ 

Office:  care  of  H.  E.  A.  Miller,  manager.  Stock  Exchange,  Pitt  i*^^ 
Sydney,  N.  S.  W.,  Australia.  Mine  office:  Condobolin,  Cunningham  Q^ 
N.  S.  W.,  Australia.  Was  known  previously  as  the  Anaconda,  and  ea^|^ 
as  the  Boone  West  mine.  Malcolm  Darrach,  superintendent.  Mine  sK^-^ 
3  veins,  No.  1  carrying  3'  of  chalcocit^  and  about  3'  of  mixed  ore;  No.  2  Vei^ 
6'  in  width,  carries  cuprite  and  chalcocitc,  while  No.  3  vein,  also  of  about  c 
width,  carries  both  lead  and  copper  ores.  Mine  is  opened  by  2  shafts,  of 
90^  and  100'  depth,  with  about  600  tons  of  high-grade  ore  ready  for  breaking. 
MEMPHREMAGOG  MINING  CO.  QUSBBC 

Mine  office:  Bolton  Centre,  Brome  Co.,  Quebec.     Property  is  the  oU 
Smith  mine.    Idle. 
MENDOCINO  COPPER  KING  MINING  CO.  CALIFORNIA 

Mine  office:  Yorkville,  Mendocino  Co.,  Cal.     Presumably  idle. 
MENDOTA  MINE.  UCHIGAll 

An  extensive  tract  of  mineral  land  in  the  northeastern  part  of  Keweenaif 
county,  Michigan,  on  which  considerable  work  has  been  done  from  tine  (o 
time,  but  idle  for  many  years  past.     Fully  described  in  Vol.  II. 
MENDOTA  MINE.  NEVADA. 

Mine  office:  Bullion,  Elko  Co.,  Nev.     J.  T.  Donnellan,  superintendeDti 
at  last  accounts.     Ores  carry  silver,  copper  and  lead. 
MENDOZA  7  CA.  MEXIOO. 

Mine  office :  liarranca  del  Cobae,  Chihuahua,  Mex.     Produced  195  metric 
tons  of  copper  in  1902. 
MENLO  PARK  COPPER  MINING  CO.,  LTD.  NEW  JERSET. 

Mine  office:  Menlo  Park,  Middlesex  Co.,  New  Jersey. 
SOCIEDAD  ANOMINA  COBRES  DE  MENORCA.  SPA0- 

Offices:  Gran  Via,  32,  Bilbao,  Spain.  Employs  about  75  men.  Oigiu*' 
ized  October,  1901,  under  laws  of  Spain,  with  capitalization  2,000,000  pe0eta«> 
shares  250  pesetas  par,  35%  paid  in.  Cirilo  de  Gana,  president;  FentMoiP 
Olascoaga,  vice-president;  Manuel  de  Ozamir,  secretary;  Elsteban  Pucfo* 
managing  director;  l^ron  de  Prisbuer,  purchasing  agent;  Don  Santiago 
de  Arechago,  consulting  engineer.  Lands,  411  heetareas,  about  1,000 
acres,  including  the  Rubia,  Partida,  Emilia  and  other  copper  mines,  at  tb 
base  of  Mt.  Toro,  near  Merc$idal,  district  of  Mahon,  Island  of  Minorca,  Spiii 
^perty  is  undergoing  development. 
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MERAKER  MINES.  NORWAY. 

Owned  by  Vigsnes  Kobbervaerks  Aktiebolag. 
MERISSS:!  WORKS.  RUSSIA. 

Office :  care  of  U.  A.  Richner,  Batum,  Russia.  Mines  are  in  the  govern- 
ment of  Kutais,  Tiflis,  Russia.  Production  in  1899  was  164,092  lbs.  fine 
copper. 

W.  ft  J.  MERRY  MINING  CO.  CHILE. 

Mine  office:  La  Serena,  Coquimbo,  Chile.  Santiago  Merry,  general 
manager.  Has  steam  power  and  smelter,  employing  upwards  of  100  men. 
MESA  MINING  ft  REDUCTION  CO.  ARIZONA. 

Office  and  min^:  Mesa,  Maricopa  Co.,  Ariz.  Organized  1904,  with 
capitalization  $2,000,000. 

MESCAL  MINING  ft  MILLING  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  mine  office,  Providence,  Yavapai 
Co.,  Ariz. 

MESCALERO  MINING  ft  MILLING  CO.  NEW  MEXICO. 

Mine  office:  Roswell,  Chaves  Co.,  N.  M.  J.  A.  Ryan,  president;  J.  A. 
Cottingham,  secretary;  John  S.  Lenox,  manager;  James  E.  Hunt,  superin- 
tendent; John  Kinnie,  mill  superintendent.  Mine  is  developed  by  a  400^ 
tunnel  and  is  a  producer  of  gold,  silver  and  copper.  Has  steam  and  electric 
ix)wer,  2(>-6tamp  mill,  concentrator,  100-ton  cyanide  plant  and  50-ton  smelter, 
iuid  plans  adding  a  500-ton  cyanide  plant  and  a  200-ton  smelter. 

COMPANU  METALURGICA.  MEXICO. 

Mine  office:  Matehuala,  San  Luis  Potosi,  Mex.  H.  N.  Nichob,  president. 
Company  is  said  to  plan  building  a  large  smelting  plant,  to  have  2  lead  fur- 
naces and  3  copper  matting  furnaces. 

COMPANIA  METALURGICA  MEXICANA.  MEXICO. 

Office:  82  Beaver  St.,  New  York.  Mine  offices:  Sierra  Mojada,  Coahuila, 
Mex.,  and  Concepcion  del  Oro,  Zacatecas,  Mex.  Works  office :  San  Luis  Potosi, 
S.  L.  P.,  Mex.  Ilobt.  S.  Towne,  president  and  treasurer;  Geo.  Foster  Pea- 
body,  first  vice-president;  A.  Foster  Higgins,  second  vice-president;  Chas.  J. 
Nourse,  Jr.,  secretary  and  assistant  treasurer;  D.  C.  Bro\^'n,  general  manager; 
Geo.  H.  Camahan,  superintendent ;  C.  M.  Van  Cleve,  smelter  superintendent ; 
Frank  W.  Camahan,  engineer;  James  Ganett,  mine  superintendent  at  Sierra 
Mojada;  Ludwig  Heldt,  mine  superintendent  at  Concepcion  del  Oro;  Morton 
Trust  Co.,  registrar.  Annual  meeting,  first  Monday  in  June.  Employs 
about  1,500  men. 

Organized  1890,  under  laws  of  New  Jersey,  with  capitalization  $4,000,000, 
Bhares  $100  par,  in  $1,000,000  cumulative  8%  preferred,  $1,250,000  guaranteed 
6%  second  preferred,  and  $1,750,000  common  stock.  Bonds,  $2,000,000,  at 
5% ;  sinking  fund,  2%  per  annum  of  outstanding  bond  issue. 

Property  interests  are  extensive,  including  control  of  the  Sombrerete 
Mining  Co.,  Alvarez  Land  &  Timber  Co.,  Mexican  Lead  Co.,  Montezuma 
Lead  Co.,  Potosi  &  Rio  Verde  Railway  Co.,  Mexican  Mineral  Railway  Co. 
and  sundry  other  subsidiary  mining,  land  and  transportation  companies. 
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Among  properties  owned  outright  are  the  Veta  Rica  mine,  at  Siemi 
Mojada,  producing  cupriferous  silver-lead  ores,  opened  by  a  600'  main  shaft, 
ores  averaging  3  %  copper,  5%  zinc  and  20  02.  silver  per  ton.  At  Concepcion 
del  Oro  the  Cerro  Prieto  and  adjoining  mines,  opened  by  tunnels,  produce 
auriferous  copper  ores,  employing  about  100  men.  The  smelting  plant,  at 
San  Luis  Potosi,  is  of  1,000  tons  daily  capacity,  with  modem  equipment 
throughout,  including  roasting  furnaces,  blast  furnaces  for  lead  and  copper 
ores,  briquetting  plant,  etc.,  with  steam  and  electric  power,  employing 
about  1,000  men. 
METHOW  GOLD  &  COPPER  MINING  CO.  WASHIN6T0H. 

Office:  77  Jamieson  61k.,  Spokane,  Wash.  Mine  office:  Winthrop, 
Okanogan  Co.,  Wash.  W.  D.  Scott,  president ;  J.  N.  Tewinkel,  secretary  and 
treasurer.  Organized  under  laws  of  Washington,  with  capitalization  $90,000, 
shares  5  cents  par.  Lands,  8  claims,  area  150  acres,  showing  fissure  veins 
in  metamorphosed  conglomerates  of  Huronian  age,  carrying  sulphide  ores 
assajring  9%  copper,  2  oz.  silver  and  $5.50  gold  per  ton,  developed  by  a  S2f 
shaft  and  three  tunnels,  longest  465'.  Has  available  water  power  and 
timber. 
METROPOLITAN  MINING  CO.  WASHINGTOH. 

Mine  office:  Berlin,  King  Co.,  Wash.     H.  J.  Mcintosh,  superintendent, 
at  last  accounts.     Ores  carry  gold,  silver  and  copper.     Has  water  power. 
MEXICAN-ARIZONA  MINING  CO.  ARIZONA. 

Absorbed,  1903,  by  New  England  &  Clifton  Copper  Mines  of  AxiionA. 
MEXICAN  CONSOLIDATED  MINING  &  SMELTING  CO.  MEXICO. 

Office:  60  State  St.,  Boston,  Mass.  Oiganized  1904,  under  laws  d 
Maine,  with  capitahzation  $2,000,000,  shares  $10  par.  W.  S.  McConiiek, 
president;  I>arkin  T.  Trull,  vice-president;  Stephen  M.  Croeby,  treasurer; 
Wm.  J.  Freeman,  secretary;  Edward  L.  White,  managing  director;  DuDcan 
McVichie,  consulting  engineer;  Frank  C.  Morehouse,  mine  manager.  IVop- 
erties,  located  in  the  San  Pedro  district  of  Chihuahua,  show  conaida^ 
able  bodies  of  ore,  carrying  good  values  in  silver,  copper  and  gold,  foiiDer 
predominating.  It  is  expected  that  these  ores  can  be  concentrated  about  , 
8  into  1,  with  a  good  modem  plant.  Officers  of  company  are  closely  identified 
with  the  Bingham  Consolidated  Mining  &  Smelting  Co.,  and  are  expeneneoi 
and  capable  mining  men. 
ICEXICAN  COPPER  CO.  ARIZCMU. 

Mine  office:  Martinez,  Yavapai  Co.,  Arizona.     E.  S.  Yankee,  superift* 
tendent,  at  last  accounts.    Ores  carry  copper,  silver  and  gold. 
MEXICAN  COPPER  CO.  MEXIOa 

Mine  office:  Salinas,  San  Luis  Potosi,  Mex.    R.  B.  Wataon,  mana^Bi^ 
at  last  accounts.     Has  steam  and  gasoline  power  and  a  small  smelter. 
MEXICAN  COPPER  SYNDICATE,  LTD. 

Offices:  St.  George's  House,  Eastcheap,  London,  E.  C,  England.   J 
Peters,  chairman ;  G.  Mountier,  secretary.     Capitalisation,  £15,000;  i 
£1,700.     Location  of  property,  if  any,  not  learned. 
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MEXICAN  INVESTMENT  &  DEVELOPMENT  CO.  MEXICO. 

Letter  returned  unclaimed  from  fornier  office,  Philadelphia,  Pa.     Mine 
office:  Ejutla,  Jalisco,  Mex.     Said  to  own  the  Agua  Blaiica  mine,  opened  by 
Americans  in  1850.    Ore  occurs  as  clialcopyrite  and  bomite,  running  4%  to 
^%  copper.    A  50-ton  concentrator  was  planned  at  last  accounts. 
MINA  MEXICO.  MEXICO. 

Mine  office:  Sabinal,  Chihuahua,  Mex.  Uriatta  Hermanos,  owners. 
Ores  cany  silver,  copper  and  lead.  Has  steam  power  and  employs  a  small 
force. 

XEZICAN  MINERALS  CO.,  LTD.  MEXICO. 

Offices:  28,  Budge  Row,  London,  E.  C,  Eng.  Letter  returned  unclaimed 
from  former  mine  office,  Zimapam,  Hidalgo,  Mexico.  S.  Crowder,  managing 
<^tor;  Hedlcy  D.  Crowder,  mine  manager,  at  last  accounts.  Capital- 
iiation,  £36,000;  issued,  £31,607;  debentures,  £10,000.  Lands,  300  per- 
tcoeDcias,  area  about  750  acres,  including  the  Moctezuma  mine,  carrying 
ores  of  copper,  gold  and  silver.  Mine  is  developed  open-cast  and  has  water 
»nd  dectric  power. 

IIEZICAN  UNION  MINING  CO.  MEXICO. 

Office:  753  Monadnock  Bldg.,  Chicago,  111.     Mine  office:  Union  de  Tula, 
^tliaco,  Mex.     Organized  April,  1902,  under  laws  of  Arizona,  witli  capital- 
nation  $1,000,000,  sliares  $1  par.     Newton  B.Storer,  president;  Clias.  G. 
^Wpson,  secretary;  Wm.  H.  Lees,  general  manager;  B.  W.  Sweet,  mill 
"Qperintendent  and  engineer.    Lands,  100  pertenencias,  area  247  acres,  in 
^  Ayutla  district,  showing  a  30^  fissure  r^in,  with  laterals,  in  limestone, 
•Ifcned  by  a  275'  shaft  showing  chalcopyrite  giving  assays  of  7%  copper, 
.  ^^01.  to  50  oz.  silver  and  from  a  trace  to  $10  gold  per  ton.     Has  a  75-h.  p. 
"^  plant  and  has  contracted  for  the  development  of  a  water  power.     A 
r  r^^  concentrator  has  a  7x9^  Dodge  crusher,  1  train  of  rolls,  one  5'  Hunting- 
^JUJ^mfll  and  3  Overstrom  tables.     Employed  40  men  at  last  accounts. 
^^COLA  GOLD-COPPER  MINING  CO.  COLORADO. 

Office:  Cripple  Creek,  Colo.     M.  J.  Maynard,   president;  T.  J.   Hines, 
Organized   ijnder  laws  of   South   Dakota,    with   capitalization 
Lands,  3  gold  claims  north  of  Rhyolite  Mountain,  and  9  copper 
area  78  acres,  in  the  Little  Badger  district,  near  Howard,  Colo. 
[GAN  &  ARIZONA  DEVELOPMENT  CO.  ARIZONA. 

Oflice:  care  of  Little  &  Prindle,  Guaranty  Ix)an  Bldg.,  Minneapolis,  Minn. 
1903,  under  laws  of  Arizona,  with  capitalization  $200,000,  shares 
liar,  50c.  paid  in.     C.  C.  Prindle,  president ;  C.  W.  Sexton,  vice-president 
secretary;  Wm.  A.  Paine,  treasurer;  Fred.  B.  Close,  general  manager. 
\y  holds  an  option  on  100,000  shares  of  the  capital  stock  of  the  Helve- 
Copper  Co.,  and  is  reopening  that  company's  mine,  planning  to  deepen 
400^  Isle  Royale  shaft  to  800^  or  1,000".     Operations  will  be  confined 
iv€^y  to  development  work,  and  if  the  showing  secured  is  satisfactor>'. 
Michigan  &  Arizona  Development  Co.  will  exercise  its  option  and  acquire 
jOOO  shares  of  Helvetia  stock,  leaWng  the  Helvetia  with  4^,500  shares  of 
■ury  stock  for  further  development  and  operating  expenses.     Employed 
•I  25  men  at  last  accounts. 
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MICHIGAN-ARIZONA  MINING  CO.  ARIZC 

Succeeded,  J*J<M,  Uy  Mt .  I  nkm  CotisolidBted  Miuing  Co. 
MICHIGAN  dt  ARIZONA  MINING  CO.  ARIZOIf  4 

Oliito:  can'  of  JaiiK^s  E.  WlmltMi,  vice-president ^  Sault  8te.  Marie,  Mi^-j^^ 
MICHIGAN  BOY  MINING  &  MILLING  CO.  WYOMDrc. 

Otfiee:  rare  of  £>r.  C.  \\\  Long,  s<uperiiiteiideot,  Denver^  Colo.     lj!kt)di 
are  supjxised  to  be  \n  the  Kneaiupment  dklrict  of  Wyomii^g*  1 

MICHIGAN  COPPER  MINING  CO.  MlCHIGAI. 

Offi(»a:  15  William  St.,  New  York.  Mine  office:  Rockland,  Oiitomgoo 
Co.,  Mieh.  Ernplfi^'t*  28U  meJi.  Organized  Jan.  5,  185>9»  under  laws  of 
Miehigatl,  with  eapitaliKatioii  I2,*5(W4KM).  in  KKlvtWMl  sliare*.  $25  par,  Sl'piid 
in.  Last,  assesyrtieiii,  $1  |3er  share,  was  b\  led  Deeeiiibcr,  1903.  Annual 
meeting,  tirst  Tne.sday  in  May.  John  Stanton,  president ;  Jos.  E.  Gay,  vicf^ 
president;  J,  Whwler  Hardley,  secret^r}^;  John  H.  Htaritor»,  treajiurer;  pn*- 
celling  offieers  and  Aifrtnl  M.  L(»w,  directors ;  Samuel  Brady,  8Upen(tttndpiii, 
8.  Howard  Brady,  a.**.sistant  Buperintendent ;  J.  C.  Thomas,  mininj?  t-nptiiui 
A.  H.  Ssiwyer,  engineer;  Hennt^  Siubeiisky,  clerk;  8.  S.  Jenmsotj,  muster 
niecJianic,  American  Loan  &  Trust  Co.,  of  Boston,  tnuisfer  ageul.  ^^ 
Colon)'  TntHt  Co.,  of  H<jston,  registrar, 

c  ^flieial  return.s  to  the  state  of  Mk*higan,  sls  of  date  Jan.  1,  1904, 
the  following  figures: 

Amount  canh  paid  in  on  capital  stock  |l,5<)fl,576.(IO 

Amount  paid  in  by  conveyance  of  pro|>i?rty .       670,350.00 

Entire  an>oimt  invcMed  m  real  estate. 734.550.4<i 

Amount  of  p>er«onal  estate. .......  103,31(120 

Amount  of  unsecured  or  floating  debt.. 59.364.56 

Lands,   4,S70  acrea  of  mineral   territory,    l,2(i4  acres  of  limber 
and  a  ISO-acre  raillMite,  giving  a  total  of  0,288  acres,  Diineral  Uind5 
in  Se<'tiona  1,  2,  3,  0,  10.  11,  13,  U,  15,  16,  17,  21,  22,  23,  24,  25,  26 
Town  50  North,  Fiange  30  West.     The  main  tract  Is  3  miles  east  and 
by  4J^  miles   north   and   soutli,  in   addition    to  which  there   arc  four 
tering  tracts  to  the  westward,  one  of   40,  two  of  H(\  and  one  of  160 
carrying   the   outcrop  of   the  Cuhco  amygdaloid.     The    Michigan  lr«rt 
eludes    the    old    MiMiic^sota,    Iio<'kland  and  Su^x^rior  mines,     llie 
made  283  tons,   1,331  Ibw,  of  reiinecl  copjwr,   185<i-lK*i9  and   1870-79* 
Rockland,  lying  next  east  of  the  Minne«>ota,  wa«  operated    l8S3-liiW 
made  3,105  tons,   30i>  lbs.  of  refine<i  copj^er,  from   the   Minnesota 
vein,  which  avemged  alwnt  2'  widrh  und  carried  considerable  siJvff, 
old   Minnesota    mine,   o^x^ned   cireu    IS47,    rinsed    1870,   made    l^.t'iSS 
668  lbs.  of  copper  and  paid  dividends  of  11,820,000. 

The  Minne.sota  or  Minesota,  as  it  was  then  spelled,  wag  diseo^ 
a  line  of  prehistoric  pits,  in  one  «»f  which  was  a  6-Uin  mass  of  eop|tfr, 
of  skids,  on  top  of  which  grew^  a  hemlock  tree  having  neatly  400 
annual   growth.     Immense   maasen  of   vii^gin   copper   were   taken 
Minnesota,  the  largest,  found  in  1856,  measuring  12'6''xl8'6''x46', 
627  short  tons  and  requiring  the  work  of  20  men  for  15  monll«  in 
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it  into  pieces  small  enough  for  hoisting.  The  Minnesota  was  opened  on  a 
contact  vein  having  a  gangue  of  quartz,  epidote  and  calcite,  with  an  amygda- 
loid hanging  and  conglomerate  footwall,  both  of  which  were  impregnated 
with  copper  near  the  contact.  Miners  called  the  Minnesota  a  conglomerate 
niinej  because  more  copper  was  found  in  the  footwall  than  in  the  denser 
amygdaloid  hanging  wall.  The  richest  ground  occurred  near  the  ''counter 
vem/'  a  transverse  fissure.  The  Minnesota  had  a  40-ton  mill  with  gravity 
stamps,  but  its  production  was  mainly  from  masses  and  the  smaller  piepes 
of  native  metal  called  barrel-work.  The  old  Minnesota  company  met  low 
prices  for  copper,  a  pinching  of  the  vein  and  the  necessity  for  more  powerful 
hoists,  simultaneou^y,  in  1870,  and  gave  up  the  struggle.  The  openings 
above  the  adit  level,  being  free  from  water,  were  worked  by  tributors  for 
years  afterwards,  and  yielded  hundreds  of  tons  of  mass  and  barrel  copper, 
thus  affording  ample  evidence  that  an  immense  amount  of  heavy  copper 
QiQst  remain  in  the  lower  stopes,  then  inaccessible  to  tributors  because  filled 
^th  water.  The  old  stopes  below  the  water  level  also  should  yield  con- 
siderable stamp  rock,  left  unmined  in  the  days  when  nothing  under  3%  rock 
^ould  pay  for  milling. 

The  Miimesota  had  10  shafts,  the  deepest  being  down  about  1,100^. 
^our  central  shafts  were  sunk  from  surface  on  the  North  Minnesota  fissure, 
*hich  joined  the  contact  at  about  300^  depthv  The  Michigan  mine  is  a 
<^mbination  of  two  entirely  new  mines  and  a  reopened  old  mine,  its  shafts 
^iog  sunk  on  the  Calico  amygdaloid,  a  bed  outcroping  HO'  north  of  the 
^linnesota  contact  vein  and  a  few  feet  north  of  the  North  Minnesota  fissure. 
^  addition  to  the  Calico  lode,  Minnesota  contact.  North  contact  and  Branch 
^ein,  the  Michigan  tract  carries  the  Knowlton,  Mass,  Ogima  and  South 
^ygdaloid  beds,  also  an  unnamed  amygdaloid  farther  south,  these  latter 
^nging  to  the  Evergreen  belt,  worked  a  few  miles  to  the  northeastward 
^  the  Mass  and  Adventure  mines.  The  Knowlton,  or  northernmost  of 
be  Evergreen  series  of  parallel  lodes,  is  about  1,000^  south  of  the  old  Min- 
^Bota  shafts,  and  a  T  amygdaloid,  supposed  to  be  the  Butler,  has  been 
pened  to  some  extent  in  Peninsula  Bluff,  2,000^  south  of  '^B''  shaft,  this 
W>wing  heavy  copper  and  stamp  rock.  There  are  three  old  shafts  on  the 
^Htler  lode,  also  an  adit  cutting  several  parallel  cupriferous  beds.  There 
bo  are  copper-bearing  amygdaloid  outcrops  north  of  the  Calico  bed,  on 
bieh  no  work  has  been  done. 

The  Calico  parallels  the  contact  vein,  and  the  old  Minnesota  has  been 
Cipeiied  by  crosscuts,  simultaneoqsly  with  the  development  of  a  new  mine 
h^  the  Calico  itself,  which  has  been  opened  for  nearly  a  half  mile,  and  the 
Mdng  of  a  second  new  parallel  mine  on  the  Branch  vein.  The  country 
C^k  is  a  melaphyr  trap  and  the  Calico  amygdaloid  ranges  from  almost  a 
kp  to  ncariy  a  conglomerate,  carrying  considerable  felsite,  with  occasional 
lUies  of  sandstone  and  large  quantities  of  epidote,  prehnite  and  calcite. 
I«  strike  is  approximately  N.  68^  E.,  with  a  dip  of  about  46°  SO'  and  a 
9Qi  of  5'  to  25',  averaging  about  9'  wide.  Most  of  the  copper  occurs  in 
tf  ioS'  pay-streak  near  the  footwall,  though  occasional  good  patches  occur 
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in  the  center  and  on  the  lianging  wall.    The  copper  carries  a  little  silver  A.t^ 
is  mostly  in  nodules,  called  sliut-copper,  with  a  little  barrel- work  and  occiu^ 
ional  small  masses,  the  heavy  copper  occurring  mainly  near  the  intensectio/» 
of  nunierous  cros^-fissures  lilled  with  tlay  gouge.     The  lode  ii3  strong^  siarjcA 
ing  well  w ithout  timber,  and  is  sitmous  both  us  to  strike  and  dip,  with  \tr^ 
irregular  walls^  the  amygdaloid  bed  merging  into  the  trap  foot\iall  by  nlmosi 
imperceptible  degrees.     There  also   is  a   tendency   to  split,    the  **footir«il 
vein^'  being  rich  in  such  csksen,  but  leaving  the  main  bed  very  lean  in  coppir. 
There  is  aL*o  a  '*hai:iging-wall  veh^»"  and  limncli  veins,  in  addition  to  vhtth 
the  Minncj^ita  contact  and  North  Minnesota  fissuro  arc  found  wiJhi/i  IW 
distance  of  the  Calico.     In  fact,  tlic  entire  eei'tion  Ix'twecu  the  Caljico  Jwul 
the  Minnetw^ta  contacts,  and  for  a  little  distance  on  either  side,  con««  vwj' 
nearly  being  a  sort  of  magnified  jst'<H.'kwork,    where   copper   may   ocriir  *t 
almost  any  point,  even  where  leat^t  expected. 

There  are  three  almfta  on  the  CiiUco,  "A,"  tlic  wcstrrmost,  tieing  about 
l^tMX)'  on  the  strike  of  the  lode  from  the  boundary  line  of  tlie  NalioiiaJ  nune. 
Thi»  ha»  3  compartmenls,  and  la  7x18'  inside  of  timbers  and  1,781'  de^^ 
The  lode  runs  a^  wide  as  18'  in  phices  and  shows  some  excellent  i^round. 
Stoping  is  in  prtigreas  on  numerous  levels.  i 

**B"  shaft,  with  2  compartments,  ia  985'  east  of  "A"  and  also  is  \,7hi* 
in  depth.     The  lode  runs  2</  to  25'  wide  in  places  and  the  lower  leVft*sibo* 
some  good  at  opes  on  the  Calico.     Tliia  e<haft  has  a  Bunihani  sinking  piflip* 
*.vill»  t'ajiacity  to  fork  4i)0  gallons  per  minute  from  a  quarter-mile  depilt 
The  *' Branch  Vein"  is  openwl  from  IIub  shaft,  tliis  ore  iMnly  lyitig  bctn 
the  Calico  and  the  Minne?*ota  contact,  clot»ely  underlying  the  formers 
fifth  level  but  reeeding  thenjfrom  steadily  until  it  touehci$  the  contact ' 
just    above  the  thirteenth  le\'el,  but    rolling    away  therefri>ni    agairu    1^] 
*'Bnmch  Vein"  is  narrow,  Init  verj^  rich,  showing  nniny  niasM's  up  to  151 
or  more  in  weiglit,  and  ban  been  opened  frt)m  the  fifth  to  the  thirte<>ntli  k^^} 
by  crosseuta.     The  old  Minnesota   was   uiiwatiTwi  fron^  "B"  fchaft  f-v  <''^i 
hole^,  bored  across  at  each  succeseive  level.     The  old  workings  v^ 
in  verj'  bad  shape  after  three  dei^ade«»  of  neglect,  and  the  cnn!,i< 
reached  by  crosscuts  on  the  eleventh  and  thirteentli  leveb,  below  tl' 
of  the  old  workings,  showing  a  vein  of  alniut  20'  width,  with  6'  to  J 
hanging  wall  richly  mineralized. 

"C  shaft  is  1,353'  northeast  of  **B"  and  3ia'  deep,  with  a  littk  < 
on  three  levels.     The  fonnation  is  more  settled  than  to  the  wrt^twanll 
the  copper  showing  is  liet I er  than  was  i*e<'ure<l  in  tlie  other  t1, 
depth,  but  no  work  is  in  progn*KS  at  prpjH^nt.    There  15  room  im, 
lands  for  an  additional  shaft  west  of  "A/'    The  mine  Jtas  a  tutal  wl  1 
five  and  six  milej^  of  underground  openings,  and  work-n  alK>ut  30  \ 

The  Branch  vein  is  funiisliing  al>out  half  the  copper  now  nuuls  I 
mine,  although  ii  is  furnishing  liut  one-third  of  the  rook  tonnage,  ' 
the  Branch  is  almut  twice  as  rich  as  the  Calico,  the  former  ^'ielduif  i 
32  lbs.  refined  copper  per  ton  as  compared  ^4th    16  llns.   fmm  Ihtl 
Daily    rock   production   is   aboul    480  tons,   of  which    approx 
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tons  is  from  the  Branch  and  320  tons  from  the  Calico.  The  width  of  the 
Branch  is  2^  to  8',  with  an  average  of  4',  but  as  the  vein  dips  at  approximately 
S&'^f  ample  head-room  is  allowed  for  working,  without  beating  away  worthless 
rock.  The  Branch  carries  mainly  mass  and  barrel  copper,  with  considerable 
stamp  rock.  The  showing  throughout  the  openings  in  the  Branch  is  almost 
uniformly  good,  and  it  affords  sloping  ground  from  end  to  end  of  every 
opening.  The  showing  of  heavy  copper  is  the  best  n«w  made  by  any  Lake 
^perior  mine,  and  the  average  of  480  lbs.  per  fathom,  or  32  lbs.  refined 
copper  per  ton,  puts  the  Branch  ahead  of  the  Champion  and  Wolverine  mines, 
And  second  only  to  the  Calumet  &  Hecla  among  Lake  Superior  copper  pro- 
ducers. The  Branch  vein  has  been  opened  for  a  quarter  mile  laterally,  and 
bas  been  traced  for  two  miles.  Openings  on  the  Branch  are  being  secured 
about  twice  as  fast  as  ground  b  stoped,  which  means  that  ground  is  being 
opened  at  the  rate  of  about  325  tons  daily,  which  rate  can  be  increased  a 
little  later.  The  mass  copper  found  throughout  the  Branch  vein,  in  pieces 
^sighing  from  a  few  htmdred  pounds  up  to  20  tons  each,  affords  a  very  pretty 
flight,  and  two  men,  using  pneumatic  cliisels,  are  employed  steadily  in  cutting 
these  Doasses  into  pieces  suitable  for  hoisting. 

The  engine  house,  standing  midway  between  shafts  "A"  and  ''B,"  is  to 
be  50x115'  when  comj^eted.  The  "A"  section  is  48x50^  and  has  &  24x60^ 
<fc«ble-cone  straight-face  Webster,  Camp  A  Lane  hoist,  with  a  7'  drum 
juving  a  15'  face,  carrying  4,000'  of  cable  and  capable  of  raising  4-ton  skips 
biooonterbalance  at  rate  of  3,500'  per  minute  from  a  depth  of  3,200'.  The 
boisting  cable  passes  around  solidly  anchored  slieaves,  giving  a  straight 
,  -PUfl  at  each  shaft.  At  "B"  shaft  there  is  a  temporary  13x16*  double  hoist 
*iUi  6'  drum,  which  will  be  replaced,  eventually,  by  a  permanent  hoisting 
Ant  installed  in  the  main  engine  house.  The  rockhouses  are  duplicates, 
'  wood,  with  800-ton  storage  bins,  each  having  a  50-h.  p.  Nordberg  engine, 
18x24'  crushers,  one  13x20^  crusher  and  a  steam-hanmier  to  handle 
copper  and  small  masses.  The  main  power  plant  and  engine  house, 
Ing  "A"  engine  house  and  eventually  to  be  flanked  by  "B"  engine 
has  two  165-h.  p.  Burt  boilers,  with  room  for  more,  and  a  Cochrane 
!r-heater  and  purifier.  There  b  also  a  40-drill  Ingersoll-Sergeant  two- 
air  compressor,  with  surface  condenser  and  intercooler,  and  auxiliary 
on  of  5,  10  and  12-drill  capacity.  The  boiler  house  is  36x40',  witli 
f-^3^  ooal  storage  addition.   ' 

The  smithy  is  of  stone,  with  three  foi-ges.  There  is  a  30x60'  machine 
,  carpenter  shop,  warehouse,  office  building  and  a  model  22x50'  changing 
Water  is  supplied  by  the  old  Minnesota  dam,  the  mine  and  location 
ng  mains  and  hydrants,  with  a  Knowles  pump  in  the  basement  of  the 
v-house  capable  of  raising  a  5'  steam  against  a  400'  head,  and  an  auxil- 
Deane  pump,  200'  distant,  capable  of  raising  a  5*  steam  against  a  head 
5^.  There  are  acetylene  gas  plants  in  the  powerhouse  and  in  each  rock- 
t,  and  a  250'  coal  trestle,  with  inclined  tunnel  and  tramway  underneath, 
Jig  to  the  boiler-house.  All  buildings  are  connected  by  a  private  tele- 
je  system,  and  the  mine  is  served  by  the  Mineral  Range  railroad. 
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«fid0ft  Ibal  tiie  llicHu^m  muil  fifwe  opoia  enBcting  m.  mill  gI  it^  imn.  u  \k 
MMm  mmy  need  lnHli  ii«  civti  «Ufiap»»  tboiagli  tht  propased  cookpoiuidtjig  u( 
tlie  huatlf,  iiiiliMln  the  mil**  cafjacily  to  lUwot  1,500  toim  dftOy,  mnld 
AUnfd  Mnpls  crtMiili^  fAcifilM  for  botii  miiieB  for  another  yemr  or  tn'o. 

Ttuf  Mirhii^ftft  was  maidii^  about  170  tons  ol  75%  mineraJ  monthiv, 
equal  Ui  atioui  125  toiu  lefined  copper,  or  at  the  late  of  3,000.000  Ibe.  yeariy, 
ftl  tlw  tUtm  of  1904.  Production  n«ever  has  been  crowded,  and  lias  tilioMn  « 
gradual  iocreaae  nfnee  fif»t  begun.  Tlie  oiiiie  b  earning  considerable  pmfita, 
mimukitHi  til  fibfiul  f  ]2,<5<K}  per  month*  or  $150,00^>  per  year,  at  itic  rlQ« 
of  HHM,  hut  U^'nujje  of  the  future  nereseity  for  a  mill,  early  dividends  ««d 
rit>i  be  anticipated.  Tlie  management,  both  local  and  easteni,  Ib  a&  iieariy 
jMtrfwt  JIM  ttiiy  mine  liaii>  and  llie  Michij^an  lias  passed  the  experimentAi  »l«fft 
nu*\  twunl  \m  ranked  among  the  a^ured  succesi^es  in  Lake  ^^uperior  copper 
iiitrtiriK. 
MICH IG All  COPPER  A^  GOLD  MIlflNG  CO.  UTAH. 

Oihrf*:  rare  of  T,  Ci,  Liivcj  frLniKHuriT,  Suit  I^akc  City,  Utah»  Miii^  office: 
J'riwMj,  iit'iivrr  I'd,,  rtnh,  UrijHiiiat'd  t>oi'c?nilKT,  1902,  under  lawij  of  Uu*h, 
with  capit/ili/JiticMi  $;i<Hl,lH)0,  «Jmix*s  $i  pjir.  Mirliad  H.  Osbonie,  pre^iidenl 
U,  Vu  Van  V(«>rhiMp  wurrt'tary.  Uind^^.  -I  dutnis,  area  SO  acres,  known  as  the 
New  York  gnrup,  in  the  Stm  Francii^'u  district,  near  the  Horn  Silver  mine* 
oponod  Ity  i\  W  nhnU,  ntid  tdU\ 

wchiq/lh-mexican  mining  co.  xexico. 

OIHrr:  Varv^  i4  It.  Ski(T  81»elden,  president,  Houghton,  IMich. ;  Chn.?,  \L^ 
'[\\yUn\  wu|KTinli^Hthnit, 
MicHIGAW  MINING  CO.  WYOMIHa 

i*tlwv   *im^  nf  n.  \V    Gill  CWwnne,  Wyo. 
MICHIGAN  4  MONTANA  COPPER  MIRING  MONTANA. 

A  SLMELTING  CO. 

iMx^i  Kik\i»iM.  Mont,     Mir»e  fiffice:  .Allyn.  Teton  Co.,  Mont    J,  M. 
Ilarri4«  mai\aic<'r.    Umd^^  «iUMlr>-  rUuisid  eonie  distance  from  rail  tnuispofla- 
li(M^,  Itivhtg  fair  as9«iy  vahu«  in  auHfeitms  and  aigpatifertMis  eofipei  onai 
H*%*  (%  llHVKni  ix»inx»ntratur 
MlCmaAN-NEW  MEXICO  COPPER  CO.  JTEW  MEXICO. 

^ms^t  Qmwk  Hih|il«k  Muh  Mii«e  o8k^:  LotrMMig;  Gfful  Cbu,  X.  M. 
J.  k  Hunilloik  fMiiilNa;  i\  H.  Lutoo,  Mrtvcaiy  mad  §&amal  aMnager;  Wis. 
II  Si^^'vua,  iii|HiiliikNiidii«l«  ImA>>  4  rlMtM^  ana  4M>  art«iw  lenowa  m  tte 
Uakala4Hwfl  mitim  in  tW  Bvvfa  HoaaiaaAi^  aboni  IS  mSk^  fron  tlia  Sbaia 
Mm  ititoxai>    iWii  gi>^  sAHi^rs  ap  ia  a^oal  SJ/%  c^ofpar.  IS  iSwr  and  i4 

lairum.    ll4Ui  a  3^  iliall  aad  |Im»  fiiHiiri^  a 
^'^raitidv  ipkai.  aad  a  aawllit. 

HKMwuimuim  at 

\lik^ :t?:^i«aW^..  ltaiiia.3iM.     Wgcisii&v 
il^aaa««a  «Wil  aadln^  laaa  «t 
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lOOjOOO,  shares  $25  par.  Wm.  A.  Paine,  president;  Frederic  Stanwood, 
cretary  and  treasurer;  Frederick  I.  Cairns,  general  manager;  preceding 
Beers,  John  Stanton  and  Chas.  H.  Paine,  directors;  Frank  Klepetko,  con- 
Iting  engineer. 

The  plant  is  located  about  three  miles  west  of  Houghton,  near  the  old 
Llantic  stamp  mill,  with  frontage  on  Portage  Lake.  It  was  designed  by 
^ank  Klepetko  and  b  the  lai^est  and  most  modem  in  the  Lake  Superior 
strict,  with  a  capacity  of  90,000,000  lbs.  yearly,  built  to  smelt  the  mineral 
the  Stanton  and  Copper  Range  groups,  including  the  Phoenix,  Mohawk, 
'olveriue,  Atlantic,  Baltic,  Trimountain,  Champion,  Winona  and  Michigan 
ines. 

Tlie  plant  is  terraced  throughout,  permitting  economical  and  largely 
itomatic  handling  of  material.  The  terraces  for  the  different  structures 
%  sand-graded,  with  stone  retaining  walls.  Mineral  is  delivered  to  the 
orks  in  40-ton  bottom-dumping  steel  cars,  by  the  Copper  Range  railroad, 
faich  also  hauls  away  the  refined  copper,  for  shipment  from  the  Copper 
ange  wharves  in  West  Houghton.  The  3,000-ton  mineral  storage  bins, 
Mng  ten  days  supply  for  the  works,  are  located  on  the  upper  terrace, 
ineral  is  dehydrated  in  rotary  dryers,  by  waste  gases  from  the  furnaces, 
ken  to  the  furnaces  in  tram-cars  and  dumi)ed  into  hoppers  on  the  charging 
lor.  The  trestles,  on  an  upper  plateau,  hold>  15,000  tons  of  hard  and  soft 
al,  with  separate  storage  compartments  for  charcoal,  sand  and  limestone, 
innels  under  the  coal-trestle  lead  to  the  boiler-rooms  and  furnace,  fuel 
tng  delivered  in  tram-cars,  \vith  a  down-grade  for  loaded  cars. 

The  main  furnace  building  i^  160x205',  of  steel  and  brick,  with  truss 
if  and  lias  3-reverberatories,  each  18x50^  in  outside  measurement,  with 
9  sq.  ft.  of  hearth  surface,  taking  15-ton  charges  every  4  hours,  giving  a 
ily  smelting  capacity  of  90  tons  each,  these  being  the  largest  roverberator- 
ever  constructed.  In  actual  practice  much  trouble  has  been  had  \vith 
9  of  these  lai^e  reverberatories.  The  difficulties  experienced  in  work- 
;  have  been  two  in  number.  The  chaises,  owing  to  their  great  weight, 
ire  broken  through  the  bottom  walls  on  different  occasions,  and  difficulty 
I  been  experienced  in  furnishing  adequate  heat  for  such  a  large  grate 
Utce.  This  has  been  added  to,  perhaps,  by  the  total  lack  of  sulphur  in  the 
fieral  smelted,  the  sulphur  in  ores  and  concentrates  smelted  in  reverber- 
ky  furnaces  in  other  districts  aiding  in  the  making  of  heat.  As  a  conse- 
i  of  the  trouble  experienced  with  two  of  these  large  furnaces,  they  are 

;  rebuilt  somewhat  smaller,  on  the  same  general  plan  as  the  Calumet  & 

i  and  Quincy  reverberatories,  for  treating  the  mineral  of  the  Wolverine, 
irk,  Atlantic  and   Michigan  mines.    The  third  large  furnace  will   be 

has  been  much  criticism  of  the  Michigan  Smelting  Company's 

at — much  of  it  ungenerous  and  unjust.     The  plant  was  designed 

Dut  by  Frank  Klepetko,  who  stands  second  to  no  designing  engineer 

lurgist  in  the  world.     It  embodied  many  new  features,  and  was  a 

in  advance  of  any  plant  heretofore  erected  in  the  Lake  district. 
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Tn>uh[p  haa  Imhmi  had  with  aue  thing  only,  among  the  nmny  new  foati 
It  should  lie  remenil>erud  timt  the  Anacondft  reduction  pl&ui,  also  dmg 
Ijy  Mr  I\Jepetko,  wixs  pronounced  a  failure  by  tlie  critics,  yet  has  prov 
succe^  in  every  detail — not  a  qualified »  hut  an  unconditional  succe&a.  * 
leaders  of  the  world's  progress,  in  uiet^Uur^y  hs  in  all  other  fieldSf 
ever  subject  to  a  fire  in  the  reAr,  from  the  disappointed  and  the  eini 
The  proper  com^lation  of  tfietirj'  ajid  practice  sopietinies  i»  nu  ea^y  niai 
but  it  cunies  in  lime*  if  the  theorj^  l>e  good*  If  stmnger  walls  and  grei 
heat  be  needed  for  snielting  I^ke  Superior  native  copper  in  reverbemtfll 
of  such  great  shv,  doubt  leas  they  can  be  secured  by  alterations, 

Ahemaling  with  the  reverL>eratoriea  are  one  3tKJ-lK  p.  and  two  SM. 
Stirling  water-tulie  boilers,  heat^  by  waste-gases  from  the  furnaces,    jil 
leaving  tlie  l>oiler!«i  the  vvast^gaseg  are  drawn  through  a  6%H'  subt<»niti 
fiue  with  arclied  roof  up  the  hill  to  a  15</  stack  with  base  lOf/  aU)\^ 
furtmce  building.     Tlie  reverljeratorj'  building  1ms  two  5-ton  electric  ti 
eling  craneaj. 

From  the  re ^erbera tones  the  molten  copper  goes  to  two  blast  fuffuuw. 
on  a  lower  le\cl  north  of  the  reveHicratorie^,  wliere  blister  copper  U  rwl 
inei'hanicully  in  nuuiIdH  ujion  a  ciifular  tjibk%  cooled  in  water  and  cjirriH^'f 
a  link  clcvatur  to  the  kmding  platform.  The  cupf»la  building  b  4ii 
steel  and  brick,  with  two  floors.  Slags  are  carried  mechanically  to  rin 
ling  mill,  and  reduced  in  a  3(3- ton  crusher  of  l,tM.HJ  tons  daily  capatliy  ^ 
reamellifig.  The  waste  slags  from  the  final  fusion  are  granulated  hv  •"**''' 
viater  and  discharged  through  hiunders  to  low  ground  northward,  for . 

The  cofiibinatiori  machine  shop  and  pi>vier-hoU4*e,  of  stt*!  atul  ff^i 
h^s  a  comph?te  equJi>nient  of  shop  tooh?»  with  independent  enginr^  »wJ 
3tHI-h.  p.  Nordlterg  horixontal  tandem  comi>ound  cttgine  driving  b  ''^'' 
generator  nctuatlng  the  rotar>"  blowers  for  the  bkst  fnrna(*es.  t -' 
pfHver  m  used  extensively  for  opemting  tfte  drying  ptaiit,  ruAtrn^  niarli 
and  electric  cranes,  and  alf*o  for  lighting  purposes,  and  actuat#N«*  throe 
designed  Jeffrey  electric  locomotives  of  lCK)-ton  draw-liar  pidl.  taking 
from  overliead  trolleys  aiid  hauling  8  pressed  steel  Sheffield  miaenl 
coal  cars,  tmcka  reaching  pmctically  everj^  part  of  the  plant. 

MiH'clbneous  buildings  include  a  combination  two-8lar>*  and 
office  and  laboratorvs  of  brick,  heated  by  exhaust  steam,  abio  a  4< 
shejithed  frame  warehouse,  bani,  etc.    The  plant   has  two  St/ track- 
150  tons  capacity  each,  one  for  mineral  and  one  for  ccml  and  fln\.  u 
aealoA  at  other  fKiint^.     Water  \»  obtained  from  the  c»ld  At  hintic  datn.  ui 
Creek,  Ihrougli  a  4.3tX>'  flume,  with  cajmcity  of  5,000  gal.  per  tninttte^l 
to  a  50,fM)fVgtillon  wateivslorage  tank,  IOC  above  the  works,  gi 
prexsurr-    at    all    liuihiingfr. 
mCHIZOllA  DEVELOPMENT  CO. 

Office:  care  of  George  J.  M.-ta?*,  president,  Negauriee,  Mich      M 
Pearce,  C<H-hi»t*  Co.,  Ariz      Has  ti(),0(R>  shares;  2O,0rM»  uni>*iufHi 
Houle,  superintendent.     Lands,    IK  claims,  known  as  the   \ji'-u\ 
near  the  QapjX'r  Belle,  in  the  Turquoise  district,  bought  for  il(>«J 
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by  a  280^  shaft,  showing  24^  to  30^  of  4%  sulphide  ore,  from  depth  of  175' 
to  bottom  of  shaft.     Management  will  develop  by  drifting  on  the  300'  level. 
Equipment  includes  a  25-h.  p.  gasoline  hoist.     Management  is  experienced 
and  financially  strong,  and  property  is  well  regarded. 
MICHOACAN  SAN  FRANCISCO  COPPER  MINES  MEXICO. 

SYNDICATE,  LTD. 

Voluntarily  liquidated. 
JOSE  MICULICICH.  PERU. 

Office  and  mine :  San  Tadeo^  Yauli,  Peru.     Is  a  small  producer  of  argeu- 
tiferoiis  copper  ore. 
MIDDLEMARCH  COPPER  CO.  ARIZONA. 

Office:  212  Henae  Bldg.,  Los  Angeles,  Cal.     Mine  office:  Middlemarch, 
Cochise  Co.,  Ariz.     Organized  April  26,  1897,  under  laws  of  California,  with 
capitalization  $1,000,000,  shares  $100  par.     H.  Bert  Ellis,  president;  M.  M. 
CGormon,  vice-president  and  general  manager;  Dr.  Wm.  LeMoyne  WiUs, 
secretary;  Angel  Moreno,  mine  superintendent;  M.  E.  Anderson,  miU  super- 
intendent.    Lands,  23  claims,  area  460  acres,  in  the  Middlemarch  district, 
showing  6  parallel  veins,  of  which  2  under  development  range  30'  to  80'  in 
width  and  give  average  returns  of  4%  to  5%  copper,  from  nothing  to  10% 
zinc,  2  oz.  silver  and  60c.  gold  per  ton,  opened  by  a  625'  tunnel  and  shafts  of 
IOC  and  305'.     Veins  show  nearly  all  varieties  of  ore,  chalcopyrite  predom- 
inating.    Mine   has  about   4,000'  of   underground  openings,   giving  about 
200,000  tons  of  ore  in  sight  and  company  estimates  100,000  tons  blocked 
out  for  stoping.     Has  a  60-h.  p.  steam  plant  at  the  mine  and  100-h.  p.  plant 
at  smelter.     Mine  engine  house,  30x38',  is  of  stone  and  iron,  with  a  32x38' 
boiler  house.     Concentrator  is  40x60^,  of  wood,  with  one  8x12^  Blake  crusher, 
2  trains  of  rolls,  2  Bartlett  tables,  1  slime  table  and  3  sizers.     The  smelter, 
30x40'  and  3  stories  high,  is  of  wood  and  concrete,  connected  by  tramway 
with     the  mine.     Smelter  capacity  is  40  to  60  tons  daily,  plant  having  a 
blast  furnace  turning  out  matte  of  55%  to  70^  in  copper  tenor,  with  variable 
^Id  and  silver  values.     Nearest  railroad,  8  miles,  ivS  the  Arizona  &  Colorado. 
Mining  costs  average  about  $2  per  ton  and  smelting  costs  about  $5  per  ton. 
New  work  planned  includes  a  3-compartment  shaft  and  a  new  hoist.     Ore 
was  free  smelting  at  surface,  but  became  refractory  at  depth,  through  de- 
ficiency in  lime  and  iron,  hence  smelter  wa.s  closed  until  large  bodies  of  sul- 
phide ore   were  opened    at  depth.     Company   lu'is  authorized    a  $200,000 
bond  issue,  and  \nth  pniceeds  plans  sinking  a  large  working  shaft  and  erect- 
ing a  lai^e  concentrator.     Work  on  the  concentrator  is  planned  to  start 
Bfay,  1905.     Management  is  considered  honest,  and  property  is  regarded   as 
valuable. 

MIDLAND  GOLD,  COPPER  &  REDUCTION  CO.  UTAH. 

Office  and  mine:  care  of  Albert  Swingewood,  secretary  and  treasurer, 
Hot  Springs,  Box  Elder  Co.,  Utah.  G.  B.  Dean,  president.  Organized 
1904,  to  develop  a  group  of  14  claims  in  the  Sierra  Madre  district,  2  miles 
from  Hot  Springs. 
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VXD  MOONTA  COPPER  MIlfES,  LTD. 

Reconstructed  as  Moonta  Central  Copper  Co.,  Ltd. 
MIDNIGHT  MINE. 

Office  and  mine :  care  of  St.  Charles  Bros.,  owners,  C 
Ariz. 
MIEDNOROUDIANSK  MINE. 

Mine  office:  Bogoslovsk,  Nijni  Tagilsk,  Perm,  I 
fkmous  copper  producer,  notable  for  great  variety  of 
eluding  copper  oxides,  carbonates,  silicates  and  phosph 
native  copper,  and  is  especially  notable  for  large  pieces  < 
one  mass  of  330  tons  having  been  found  in  1836.  Sup| 
in  a  small  way. 
MILFORD  COPPER  MINING  &  SMELTING  CO. 

Office:  5  Walker  Bank  Bldg.,  Salt  Lake  aty,  UU 
ford,  Beaver  Co.,  Utah.  Organized  1902,  under  laws  ol 
zation  $300,000,  shares  $1  par.  Geo.  H.  Dem,  preside] 
secretary  and  treasurer;  Frank  H.  Lathrap,  general  i 
claims,  area  220  acres,  lying  near  the  O.  K.  mine  of  tl 
Smelting  Co. 
MILFORD  GOLD  &  COPPER  MINING  CO. 

Mine  office:  Milford,  Beaver  Co.,  Utah. 
C.  S.  MILLS  &  CO. 

Office  and  mine:  Sierra  de  Oro,  via  Horcasitas, 
Mills,  general  manager.  Lands,  103  hectareas,  known  a 
also  a  6-hectarea  millsite,  in  the  Ures  district,  showi] 
ranging  2f  to  lOO'  in  width,  occurring  as  fissures  in  p( 
between  porphyry  and  phonolite,  carrying  gold,  silver, 
and  platinum.  Mine  is  opened  by  a  lOO'  shaft  and  i 
equipped  with  steam  power  and  a  small  stamp' mill 
15  to  20  tons  daily  capacity.  Nearest  railroad  is  the  I 
Southern  Pacific,  25  miles  distant.  Employ  about  25  nr 
MILTON  MINE. 

Office:  care  of  Byron  N.  White,  owner,  Spokane, 
acres,  between  the  Norwich  and  Victoria  mines,  Ontona^ 
Never  a  producer. 
MILTON  COPPER  CO.  ' 

Affairs  wound  up,  December,  1902,  and  pro\)erty  » 
MILWAUKEE-MONTANA  NATURAL  BRIDGE 

GOLD  &  COPPER  MINING  CO. 

Office:  127  Third  St.,  Milwaukee,  Wis.  Mine  offic 
Mont.  J.  M.  McNulty,  manager.  Oras  carry  gold,  sih 
water  power  and  5-stamp  mill,  employing  about  20  me: 
MILWAUKEE-PALMER  MOUNTAIN  GOLD  & 

COPPER  MINING  CO. 

Office:  23  Metropolitan  Block,  Milwaukee,  Wis.  '. 
be  in  vicinity  of  Palmer  Mountain,  Washington. 
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SDAD  D£  Mm  AS  7  FUlfDICION.  CHILE. 

line  office:  Carizal  Alto,  Freirina,  Atacama,  Chile.     Operates  the  Por- 

lo,  Armonia  and  12  other  mines.    The  Armonia,  about  1,200'  in  depth, 

sen  a  considerable  producer  for  some  years. 

K)ULI  MINE.  FRENCH  CONGO. 

line  office :  Comba,  via  Brazzaville,  French  Congo  State.     Has  a  limited 

nt  of  development,  but  is  not  a  producer. 

:  DEVELOPMENT  ASSOCIATION.  NEW  MEXICO. 

line  office:  Socorro,  Socorro  Co.,  N.  M.    Cony  T.  Brown,  manager. 

:ral  creek  copper  co.  Arizona. 

setters  returned  from  former  mine  office.  Globe,  Gila  Co.,  N.  M.  Prop- 
was  the  Hummer  Group. 

SRAL  creek  mining  CO.  ARIZONA. 

3ad  copper  lands  in  Pinal  County,  Arizona,  circa  1881.    Dead. 
SRAL  CREEK  MINING  &  SMELTING  CO.  WASHINGTON. 

3f!ice:  515  California  BIdg.,  Tacoma,  Wash.  Mine  office:  Mineral, 
3  Co.,  Wash.  Harold  Howes,  superintendent.  Ores  carry  gold,  silver, 
and  copper.  Has  water  power  and  20-ton  smelter,  employing  about 
ten. 

2RAL  HILL  CONSOLIDATED  COPPER  CO.  ARIZONA. 

Office:  Carlisle,  Ky.  Mine  office:  Tucson,  Pima  Co.,  Ariz.  Oi^nized 
r  laws  of  Arizona,  with  capitalization  $3,000,000,  shares,  SI  par.  W.  H. 
in,  president;  Boon  Ingels,  vice-president  and  treasurer;  Wm.  F.  Ram- 
secretary;  Thos.  Hughes,  Sr.,  superintendent.  Lands,  26  claims,  area 
icres,  in  the  San  Xavier  district,  18  miles  southwest  of  Tucson,  including 
Lzurite  group  of  13  claims,  which  has  produced  about  $550,000  worth  of 
ilso  the  American  group  of  8  claims  and  the  Mineral  Hill  group  of  5 
s.  The  various  properties  of  the  company  are  opened  by  74  pits  and  open- 
48  shafts,  mostly  shallow,  and  8  tunnels,  gi\4ng  a  total  of  about  6,000^ 
dei^ground  openings,  said  to  show  about  45,000  tons  of  ore  blocked  out 
;oping,  claimed  to  average  10.2%  copper  and  $3  in  combined  gold  and 

values  per  ton.  with  about  40,000  tons  of  ore  on  the  dumps,  estimated 
erage  8.3%  copper  and  $3  per  ton  in  gold  and  silver.    Mine  also  has  a 

body  of  sulphide  concentrating  ore  averaging  about  3.5%  copper, 
property  has  a  small  smelter  with  2  Allis-Chalmers  water-jacket  blast 
ces.    Management  considered  good  and  property  promising. 
^RAL  HILL  COPPER  SYNDICATE,  LTD.  ARIZONA. 

>>ntrolled  by  Aigyle  Mining  Co.,  Ltd. 

:RAL  hill  mining  CO.  WASHINGTON. 

)ffice :  49  West  125th  St.,  New  York.  Mine  office :  ConconuUy,  Okanogan 
Vash.  Samuel  Lloyd,  president;  A.  R.  Lacey,  secretary;  E.  P.  Wheeler, 
intendent.  Has  cupriferous  silver-lead  ores,  developed  by  tunnel, 
team  power  and  crusher,  and  plans  installing  an  air  compreasor.    Em- 

10  to  12  men. 

;RAL  hill  mining  &  smelting  CO.  CALIFORNIA. 

>ffice :  237  12th  St.,  San  Francisco,  Cal.    Mine  office :  Spencevillc,  Nevada 
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Co.,  Cai.    C.  C.  Bitner^  tn&HAger.     Laixcb,  5  eUiais,  on  vihkh  coniidaible      | 

develop  men  t  has  beecj  secured  by  a  535'  tunnel.    Ores  carry  gold  and  cup|ier 
Has  water  power  and  plaiiss  installing  a  jsraall  ainelter.     Emplov*8  lU  men. 
MIKERAL  MUflUG  CO.  '     OREGOH 

MiiH-  office:  Huntington,  Baker  Co,,  Ore.     H.  C.  Stiatton  and  A  J 
CrcKik,  ijiiiiiagers.     Htm  ,siearn  jxiwer  and  jsmall  smelter.  I  ^^ 

MINERAL  MOUNTAIN  CLAIMS.  CALIFORJia       1^ 

Office:  cape  of  D.  T.  Clallalian^  avvner,  Keswick,  Cal.  A  grcmp  of  ft  un-  I ^^ 
p.'*tented  claims  lying  3  mdes  sfjulh  of  Iron  Mountain,  ^Slia^ta  Co.,  Cal.,  on  I  ^ 
which  H  8iiJphide  ore  body  hiLs  Imcjj  opened  by  a  200'  tunnel.  1^ ' 

MINERAL  MOUNTAIN  MINING  CO.,  LTD.  NEW  MEUCO.      Mm 

Mhici  ofhco:  Stein's  Pjusw,  Gnmt  Co.,  N.  M.  Chester  W-  Ma\j>t>ik,  su|«r-  ^H 
inteiideul.     ( )rcs  carry  i^ilver^  leud  and  copper.    Has  steam  po^er.  ^H 

MINERAL  POINT  MINING  CO.  COLORADO.      H 

Mine  oflire:  Marble,  Gunnisc^n  C<^,,  CVjIo.  L,  Hoffman,  supfiintcndrot  1 
l^ands  inritide  the  CjirWnate  grf»up,  carryini;  cupriferous  gold  and  silver  1 
orns.     Has  pa.soliiic  powt^r  and  5^i^l»jri  stnchcr,  employing  about  25  men.  I 

MINGINEW  COPPER  SYNDICATE,  LTD.  AUSTRALIA.        I 

Offices:  216,  Mansion  House  Chamljere,  London,  E.  C,  Eng.  Mine  m 
ofRt'e:  Mingiiiew,  \Ve«t«ni  Australia.  C,  Mullen,  secretary.  CapitJiliaoLiiofi*  I 
£o^tM>l).     Holds  copper  property  on  lea.'^e.     Moribund.  ' 

MINGUS  MOUNTAIN  COPPER  CO.,  LTD.  ARIZONA.- 

Office:  51t>  Grant  Bldg..  l^ss  Angeles,  Cat    Mine  office:  Jerome,  Ya\Tipj«* 
Co.,  Ariz.    R.  A.  Thomas,  president ;  J,  H,  Thomas,  secretary ;  W.  H.  Leightoti  •*' 
ntin^  Biiperint-endent.     Organi/ved  March,  lyOll,  under  Jaws  of  Arizona,  wit^"^^ 
capitalization  $3,000,000,  shares  %\  par.    Lands,  38  claims,  area  750  acre*-^ 
in  the  Black  Hills  district,  showing  3  fissure  veins,  of  whieh  2,  carrying  oxid^*^ 
and  aulphide  ores,  are  being  developed  by  3  sliafu,  deepest  370*,  with  3^555 
of  underground  openings,  on  an  ore  body  having  an  extreme  width  of  40"^""^ 
and  traceable  4,000'.     Ha»  steam  power.    Company*a  funds  low  at  la^t  w: — ■ — ' 
counts,    but   management  considered    honest  and   property   promising,   an<^^^ 
fjlTifcm  are  to  be  commended  for  keeping  mine  idle  rather  than  running  intt^^^^^ 
debt. 
MINNEAPOLIS  COPPER  MINING  &  WYOMING  &  MONTANA-^-^ 

MILLING  CO, 

Letters  returned  uncluinied  from  former  iiflice,  Minnejipolis,  arnl  former""""^ 
mine  offic<5S,  Boulder,  Jefferaon  C-t*.,  Mont.,  and  Encampment,  Carbon  Co.. 
Wyoming. 

MINNEHAHA  MINE.  MONTANA. 

OfTice  and  mine:  care  of  Dodge  k  Kilbum,  owners  and  operators.  Basin. 
Jefferson  Co.,  Mont.  Mine  is  2  miles  from  Basin,  opened  l»y  a  2tXy  tunneJ 
Hliowiiig  two  narn>w  veins,  with  pay-stneaks  of  8*  giving  18%  copper,  and 
8*  showing  13%  copjwr,  13  oz.  sihcr  and  $2  gold  per  ton.  Shipped  a  little 
It  re  in  1904. 

BflNNEHAHA  COPPER-GOLD  MINING  CO.  WASHINGTON. 

Office:  30  Court  St.,  Boston.  Mac>s.     Mine  office:     Dan>ille,  Ferry  Co., 
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.sb.  Oi^nized  under  laws  of  Maine,  witli  capitalization  $50,000,  shares 
par.  Ernest  C.  Wood,  consulting  engineer;  8.  L.  Boyer,  superintendent, 
ids,  4  claims,  area  about  70  acres,  opened  by  several  shallow  sliafts  and 
06'  tunnel,  and  a  new  tunnel  started,  planned  to  be  1,124'  long.  .  Mine 
ws  a  vein  giving  assays  of  $14  to  $60  in  gold  and  copper,  with  a  12'  pay- 
(ak  assaying  $40  per  ton.  Made  first  shipment  of  ore  Dec. .  15,  1903. 
Giranby  smelter,  and  made  shipments,  during  1904,  giving  net  returns  of 
0  to  $400  per  car.  Management  seems  vigorous  and  honest,  and  pro* 
ty  is  regarded  as  promising. 
IINESOTA  MIIIE.  MICHIGAN. 

Company  wound  up.  Mine  now  owned  by  Michigan  Copper  Mining  Co. 
JSm^  GULCH  MINING  &  TUNNEL  CO.  COLORADO. 

Biine  office:    Silverton,  San  Juan  Co.,  Colo.     S.  G.  Martin,  superintend- 
.    Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
NNIE  HEALY  MINING  CO.  MONTANA. 

Office  and  mine:  Butte,  Silver  Bow  Co.,  Mont.  E.  H.  Wilson,  super- 
endent.  United  Copper  Co.  owns  95%  of  stock  issue.  Mine  also  b 
imed  by  Boston  &  Montana  company  and  is  the  subject  of  extensive  and 
itinuous  litigation.  Property,  adjoining  the  Leonard  and  Colusa  mines 
the  Boston  &  Montana,  is  opened  by  a  1,000^  two-compartment  main 
ift,  and  is  connected  underground  with  the  Leonard,  Hams  and  Tramway 
MS.  Is  operated  by  the  Hypocka  company,  when  not  tied  up  by  litiga- 
n,  employing  about  200  men. 
IINIE  MABEL  GOLD  &  COPPER  MINING  CO.  WYOMING. 

Mine  office:    Rambler,  Carbon  Co.,  Wyo.     H.  G.  Richardson,  president 
d  general  manager.     Lands,  9  claims,  area  180  acres,  near  the  Doane- 
unbler  mine,  in  the  Battle  Lake  district. 
[RONG  MINE.  MICHIGAN. 

The  most  importaat  property  ever  developed  on  Isle  Royale,  Michigan, 
w  several  shafts,  deepest  300'.     Opened  1874,  closed  1879,  after  making 
9  tons,  650  lbs.  refined  copper. 
nONG  RANGE  COPPER  CO.  WISCONSIN. 

An  idle  exploration  at  Gordon,  Douglas  Co.,  Wis.,  described  in  Volume  III. 
DVOVACA  MINE.  WASHINGTON. 

Mine  office :  care  of  Wells  A  Evans,  owners,  Bossburg,  Stevens  Co.,  Wash, 
"es  carry  gold  and  copper. 
QIT  GROUP.  WASHINGTON. 

Office:  care  of  D.   F.  Strobeck,   owner,   Spokane,   Wash.     Lands,   on 
M  Hill,  near  Myers  Falls,  Wash.,  show  3  veins,  of  8'  to  25'  width,  giving 
ays  of  8%  copper,  5  oz.  silver  and  $8  gold  per  ton. 
MIRANDA  7  CA.  CHILE. 

Office  and  mines:    Freirina,  Atacama,  Chile. 
3KWABIK  DEVELOPMENT  ASSOCIATION,  LTD.  MICHIGAN. 

Office:  Lake  Linden,  Mich.  Mine  office:  Phoenix,  Keweenaw  Co., 
•h.  Employs  13  men.  Oi^nized  January,  1903,  under  laws  of  Michigan, 
h  capitalization  $35,000,  shares  $1  par.     Charles  Smith,  president;  Alfred 
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A.  Guek,  secretary ;  Joseph  Bosth,  treasurer;  James  Chy no weth,  superintwuir 
eni;  Hk'hard  EdvvartLH,  mining  rapLaiu,  Litigation  over  title  to  purl  of 
Iruvi  wa:^  setlted  in  company 'ij  favor,  Junc^  IIKM,  Lauds,  4fX>  su:F^i>,  adjuiuiiig 
the  Cfentral  mini;  at  ihe  MjUtiiwetit,  in  Section  6,  T.  57  N,,  H.  31  \^,,  ind 
Section  32,  T.  38  N.,  R.  30  W,  tbcplorations  were  st4irt«d  in  June,  1!K)3, 
under  the  advice  of  Dr.  L.  L,  Huhlmrdi  and  a  lode,  identified  as  the  Ke&rau^-, 
was  HjitjcHlily  ItKated  about  4  miles  northeast  of  Mohave k  t^haft  No,  L  ^^' 
northernmoiil  openiJig  previously  made  on  the  Kearsarge  bed.  The  amygda- 
loid hrkH  l>eeii  opened  by  thrc*e  pit«,  ^unk  through  the  overburden  into  tk 
ledge,  Tlic  piermanent  ahaft,  sunk  on  the  incline  of  the  lode»  has  drifts 
nimiiiLg  north  arid  souths  at  a  depth  of  116\  these  drifts  showing  liighly 
e I ifou raging  ground.  Surface  plant  includes  a  24x44'  engine  and  bdfcf 
hoU3e,  with  stcaJn  hoist,  t>-driil  air  compressor  and  240-h.  p.  boiler.  Wort 
wtkB  resumed  in  Deceml^er,  1904,  and  the  showing  aecured  is  highly  encouiH- 
ing.  Property  is  under  option  to  H.  F.  Fay,  and  it  is  planned  to  mtipp 
the  Miflkwaljik,  Federal  and  part  of  the  Union  Copj^er  I^nd  &  Mining  Com' 
p?±iiy's  holding;^,  in  a  ( orporation  to  be  called  the  Miskwabik  Mining  Co. 
MISKWABIK  mrCIlfG  CO,  MlCmGAJ*- 

It  is  proiJOHctl  to  f<jrm  a  company  of  this  title,  in  1905,  to  take  over  th^ 
lands  of  the  Mijikwaluk  Development  Assoi'iatioii,  Ltd.,  also  sundry*  adjoinii*^ 
lands  of  the  Union  Copper  Land  it  Mining  Co.,  and  The  Federal  CV?pper  Cc^^' 
the  new  company  to  be  under  the  management  of  H.  F,  Fay,     Lands  f**^** 
be  contribiited   are  4(X)  acres  from   the  Miskwabik,  360  from  the  Fedei:^^^ 
and  2(KJ  fn>m  the  Union^  giving  a  total  area  of  1,000  acj^es.  ^^^^.^ 

MIHA  MISMA  MATRACAL.  MEXICC^^ 

Office  and  mine:     Ind^^  Dumngo,  Mex.     Heinaldo  E.  Avila,  owner  an^^^ 
manager     t)res  carry  copper  aiid  silver.     Has  ateam   power. 
MISSOULA  COPPER  MIHIWG  CO.  MONTAKj 

Ollice:     Midlaii,  Idaho.     U.  R,  McConnick,  president;  Henrv-  BtHinj 
secretary.     Is  de\  eloping  fair  looking  claims  by  a  LCMXK  tunnel,     Miuinj 
nieiit  .Mcems  hont*j^t  and  business-like. 
MISSOURI  COPPER  CO.  MISSOURI:*-^ 

Letter  returned  unclaimed  from  former  mine  office,  50  State  St.,  Boston,  ^^^' 
Mass,  __^n 

MISSOURI  COPPER  MOUHTAHI  MIlfTNG  CO.  MISSOURI-^  ^*^' 

Offue:  li32  Century  Hldg,,  St.  Louis,  Mo.     Mine  office.    Sullivan,  Craw— —     _* 
fiird  Co,,  Mo.     Capitalijaition  $1,IXXI.IMH1,  nhares  |1()0  piir.     L.  M.  Barnard,^    * 
prt»sident;  \V.  H.  H.  Myere,  sei^retary ;  M.  P.  Welton,  superintendent.     Lands,  .-«r-  *' 
74  acres  ow^ied  in  fee»  000  acrcB  leaseliold  and  options  on  ''',428  acres  adjoining,  — ^^ 
in    Crawford,    Fmnklin     and    Washington    counties,     Missouri.     Mine    wa5  ^^ 
worked  in  a  small  way  before  the  niiddle  of  the  Nineteenth  Century.     Devd-  ^ 
opment  is  l>y   J   shaft.s  and  tunnels  of  241/  and  1,(X>0',  showing  carbonate 
ores  with  hematite  gangue  and  hcii^'y  clay  gouge,  said  to  average  alxmt 
10%  copper.     Has  steam  power  and  concentrator  with   16'  Blake  cnisher. 
18"  and  22*  rolls,  4  New  C^nlurj'  jigs.  Card  concentrating  table  and  hydraulic 
classifieds.     Smelter  has  a  4f>-ton  A llis-Ch aimers  water-jacket  furnace,  with 
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Root  blower.  Ck)untry  rock  is  magnesian  limestone,  ore  body  having  a 
good  gossan  capping,  with  vein  showing  chalcopyrite  and  iron  pyrites  in  the 
sulphide  zone. 

MITCHELL  DEVELOPMENT  CO.  ARIZONA. 

Office:    Calumety    Mich.     Mine     office:     Bisbee,    Cochise     Co.,    Ariz. 

Capitalization  $300,000,  shares  $10  par.    Chas.  Smith,  president;  John  R. 

Hyan,  vice-president ;  Wm.  A.  Hateman,  secretary ;  Joseph  Vertin,  treasurer. 

Lands,  33  claims,  area  660  acres,  in  Montezuma  canyon,  Huachuca  Mountains, 

Cochise  county,  Arizona.     The  topography  is  very  rugged  and  a  considerable 

portion  of  the  holdings  are  fairly  timbered.     lAnds  include  at  least  one 

antigua,  worked  for  silver-lead  ores  by  the  Spaniards,  probably  as  early  as 

nearly  300  years  ago.     Country  rocks  are  red  shale,  quartz  and  limestone,  with 

granite-porphyry  intrusions.     A  pocket  of  zinc  ore  was  opened  at  surface, 

and  the  zinc  and  lead  indications  are  excellent.     Development  is  by  2  shafts 

and  3  tunnels,  operations  being  considerably  scattered.     Main  shaft  is  down 

about  250',  cutting  a  3'  to  4'  vein  of  ore  at  a  depth  of  about  200^,  this  showing 

chalcopyrite,   bomite,  chalcocite,  and  occasional  native  copper,   the  ores 

assaying  up  to  12.5%  copper  and  4  oz.  sdver  per  ton,  with  traces  of  gold. 

HVipmcnt  includes  2  gasoline  hoists,   these  being  used  in  preference  to 

steam,  owing  to  the  aridity  of  the  district.     Property  is  connected  with 

Bisbee  by  roads  that  are  good  in  summer,  but  a  bridge  across  the  San  Pedro 

rtver  is  needed  for  winter  communication.     Company  was  practically  reor- 

K^uiized,  with  complete  change  of  officers,  early  in  1905.     Resumption  of 

^rk  is  planned  by  new  management. 

mrCHELL  MINING  CO.  MEXICO. 

Offices:  52  Wall  St.,  New  York;  522  Bradbury  Bldg.,  Los  Angeles, 
Cal.,  and  1302  F  St.  N.  W.,  Washington,  D.  C.  Mine  office :  care  of  La  Dicha 
^fining  &  Smelting  Co.,  Chilpancingo,  Guerrero,  Mexico.  Employs  350  to 
^  men.  Organized  April  16,  1902,  under  laws  of  Arizona,  with  capital- 
isation $5,000,000,  shares  $10  par.  Geo.  Mitchell,  president  and  treasurer; 
^W.  H.  Anderson,  vice-president ;  C.  E.  Crary,  secretary;  Robt.  E.  Morrison, 
general  counsel;  preceding  officers  Geo.  A.  Fitch  and  W.  F.  Bottsford,  direct- 
^;  E.  D.  Elson,  general  manager;  H.  S.  Fairchild,  assistant  secretary; 
Tomis  Biacmanus,  counsel;  Harry  Mitchell,  manager  New  York  office; 
Edward  Noon,  mine  superintendent.  American  Natl.  Bank,  Los  Angeles, 
'"fipstrar  and  transfer  agent.  Direct  title  to  property  b  held  by  La  Dicjia 
'Gniiig  &  Smelting  Co.,  S.  A.,  stock  of  which  Mexican  corporation  is  owned 
^y  the  Mitchell  Mining  Co. 

Mining  lands,  1,800  pertenencias,  area  4,446  acres,  include  La  Dicha, 
^tchcll,  McKinley,  Edward  VII,  Hensey,  Odell  and  Last  Chance  groups, 
■^ving  a  total  area  of  754  pertenencias,  giving  holdings  of  a  solid  parallelo- 
Snm  of  one  by  seven  miles,  with  the  axis  of  the  tract  along  the  strike  of  the 
^*cm.  These  lands  are  in  the  districts  of  Bravos  and  Tavares,  State  of  Guer- 
^tro,  about  25  miles  in  an  air  line  from  Acapulco,  one  of  the  best  ports  on 
^he  Fadfic.  In  addition  to  mineral  holdings  there  are  about  18,000  acres 
t^  jsiantation  lands  and  164,000  acres  of  virgin  timber  lands,  latter  carrying 
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mediujii  and  higli-grade  wof>d^,  including  some  good  oak,  yellow  pine,  And 
hardwoixls,  assuriug  an  abundant  supply  of  limber  for  mming,  buiMin^ 
and  c'ornrnerfial  purposes  fur  decades  to  roiue*  All  lands  are  owiicd  iu  tw. 
Tlie  district  i.s  fertile  wnd  liealthy,  with  an  excelienl  climate,  the  lempcratan? 
averaging  14°  Falireiilieit,  El  Rincon  ranch,  area  18,000  acres,  has  8,000 
coffee  Irees^  10,000  cacao  trce^*,  pifieapples,  oranges,  etc.,  and  also  grows 
corn  and  otlit^r  cereals  and  vegeJaijles,  beside  grazing  large  herds  of  ctttfe 
and  flxM'ks  of  sheep,  tlie  ranch  furnishing  all  food  supplies*  for  the  worknrtn 
employed  at  the  mines. 

The  principal  mining  pru|X»rty  in  La  Didia  gnjup,  alK»ut  2,000'  atw^f 
sea-le^'elj  compriwing  ^'ariou:^  locatioiii^  on  a  cniitinuous  vein  of  eulphidc  «rc 
upwards  of  5  miles  in  length,  continuity  fjeing  proven  by  a  hea%^'  goa^tt 
capping  and  abo  a  series  of  mountain  streams  that  have  crosscut  the  veil* 
down  to  the  sulphide  zone  at  intervals  of  a  quarter  to  a  half  mile,  tla*  Midt^  1 1 

i>f  this  om   tiody   ^'ar>^ing  from   150'   to  22o',     Country-  n>cb)  are  granit^'         ^' 
p(>rj>hyry,  limcsronc,  schints  and  (juartz,  the  ore  body  having  a  granite  foo*^  ■ 

wall  and  v^histose  hanging.     This  ort*  body  has  been  exptxsed"  to  a  depi-*^         I 
of  74.V  at  one  point,  by  a  Htrciim  cutting  thr«»tigh,  and  i-n  estimated  by  M^'         1 
Milrhell  to  contain  at  Ityist  9,(.KK),IXM>  tons  of  4%  self-fluxing  stilphide  ore,    I  "^ 
addition   to  this  copper  vein,   the  company  ha^  upon  its  extensive  lande?-^-^^ 
holdiuga  pniinising  bcxlie^  of  coal  and  iron  ore,  with  sundry  ores  of  silv^' 
and  goUi     Below  the  goHsan  and  atwve   the  chalcopyrite  that   forms  th 
great  bulk  of  the  ore  in  La  Die  ha  vein,  is  a  layer  of  I'to  G'  of  rhaleocitc,  rang^*^ 
ing  from  shghlly  disseminated  to  ma.sj«ivc,  and  assaying  50%    lo  74%  **^^%, 
copper  tenor.  Tunnel  No,  2  shows  aboul  12,<KJ0  tons  of  this  extremely  ricl^^ 
ore.     The    vein-jnatter    is    eKsenfijiliy  pyrrh«>ritc»    pyrile    and    cbalcopyrite?^^^^^ 
fonning  a  porfwtly  self-fluxing  ore  anil  obviating  all  nwessity  for  concentra-  -^^' 
tion. 

The  development  t>f  the  mint*  luijj  l»een  aided  greatly  by  nature  in  croe*-**'^ 
cutting  tlni  \cin  at  numerous  point-M.  Tlie  Rin  Alcajwrosa  parallels  a  con^-  ^^" 
siderahle  portion  of  the  vein,  receiving  a«  affiyents  numero\ia  smaller  stream*^^ 
that  ha%e  cut  across  the  vein  at  apprtixinmtcly  right  angles.  Tlieae  atrcam^^^^ 
Ivave  worn  down  their  Lieds,  gometime.s  fur  tnmdrcd«  of  feet,  affording  per— ^"""^ 
feet  crn«s-Re<"tions  of  the  ore  fKidy. 

Development  has  been  and  will  continue  to  lie  maiidy  by  tunnels,  which  ^^^ 
will  afford  very  clieap  extraction  for  some  j^ears  to  come.  Tim  mine  lia^  ^^^ 
6  shafts  and  12  tunnels,  with  a  total  of  about  10,00<»'  of  openings,  all  of  the 
shafts  and  tunnels  lieing  in  ore.  The  principal  devclopmentJi  are  between 
shaft  Xo.  1  and  tumid  No.  8,  a  distance  of  alxiut  2,800',  in  which  are  about 
3,0f>fK  of  shafts,  tunnels,  cnKs^cuts  and  winze.*^,  estimated  to  expose  4,500,000 
ton-s  of  ore.  Shaft  No.  1  is  .500'  deep,  with  2,030'  t»f  kt^ral  openings;  No.  2 
is  105'  dcepj  No.  3  is  ?W0'  deep,  with  750'  of  latemls;  No.  4  is  ia5';  No.  5  is 
irur,  and  No.  0  is  305'  in  depth.  Tmmel  No,  1  is  *>5'  long,  with  a  58'  crosscut; 
No.  2  is  151'  long,  with  a  102'  crosBcut;  No.  3  is  130';  No.  4  i^i  253':  No.  5  is 
74':  No.  6  IB  090',  with  a  118'  crosscut;  No.  7  is  33S\  with  a  49'  croascut; 
No.  8  i^  470',  with  a  4S5'  crosseut ;  No.  9  m  640';  No,  10  ia  85';  No.  11  i»  356' 
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and  No.  12  is  308'  in  length.  Tunnels  Nos.  4,  6,  8,  and  9  have  tram-tracks. 
All  shafts  are  of  full  2-compartment  size,  solidly  timbered  and  equipped 
with  temporary  wooden  shaft-houses,  iron-sheathed.  The  mine  was  very 
carefully  sampled  early  in  1905,  in  lO'  sections,  average  assays  by  sections 
running  2.25%  to  8%  in  copper  tenor,  with  an  average  of  4  +  %.  Owing  to 
mine  being  opened  by  tunnels  no  heavy  machinery  plant  is  required.  The 
power  plant  includes  two  60-h.  p.  hoists,  boilers,  air  compressor,  power 
drills,  etc.  The  company  has  a  general  store  and  a  village  of  dwellings, 
small  but  comfortable,  for  its  workmen.  The  supply  of  native  labor  is  ample, 
and  the  workmen  are  fairly  efficient,  wages  ranging  from  29  cents  to  42 
cents  gold,  per  day,  for  natives. 

About  3  miles  from  the  southern  end  of  the  mine  is  the  Rio  Papagalla, 
^ving  an  available  head  of  200^,  if  reached  by  a  tunnel  of  about  1,000^ 
len^^,  which  would  develop  about  8,000-h.  p.  in  the  dry  season.  There 
also  is  a  smaller  water-power  available,  on  the  Rio  Alcaparosa,  for  which  a 
350-h.  p.  plant  has  been  ordered,  for  the  operation  of  4  hoists,  10  power 
drills,  a  sawmill,  ice-plant  and  electric  lighting.  These  two  streams  can  be 
made  to  develop  about  20,000-h.  p.,  or  twice  the  estimated  power  required 
for  mining  and  railroad  use. 

The  smelter  site,  at  a  75'  water-fall,  is  ample  to  accommodate  a  very 
large  reduction  plant.  The  smelter  has  a  200-ton  Mitchell  economic  hot 
blast  furnace.  This  is  an  invention  of  the  president  of  the  company,  but 
is  not  an  experiment,  being  in  successful  daily  use  at  the  Copper  Queen, 
Greene  Consolidated,  United  Verde  and  Boston  &  Montana  mines,  four  out 
of  the  ten  laigest  copper  mines  of  the  world.  The  present  plant  is  to  be 
enlarged  after  the  completion  of  the  railroad. 

The  Mexico,  Cuemavaca  &  Pacific  branch  of  the  Mexican  Central  rail- 
way is  already  in  operation  across  the  Rio  Balsas,  and  is  to  be  completed  to 
Acapulco,  in  addition  to  which  the  Mitchell  company  plans  building  a  75-mile 
electric  railroad  to  the  coast,  this  to  be  of  narrow  gauge,  with  maximum 
grades  of  less  than  2%,  operated  by  water  power  and  to  cost  approximately 
$250,000.  It  is  estimated  that  coke  can  be  delivered  to  the  smelter  at  $7.50 
per  ton,  when  the  railroad  is  completed,  but  pending  the  securing  of  rail 
connections,  the  smelter  will  bum  charcoal  and  ship  the  matte  produced 
on  muleback  to  the  coast.  The  company's  railroad  will  be  known  as  La 
Dicha  &  Pacific.  The  railroad  company  has  been  organized  under  the  laws 
of  Arizona,  with  a  capitalization  of  $2,000,000.  In  addition  to  handling 
the  Mitchell  company's  business,  the  road  will  secure  an  extensive  and  profit- 
able traffic  from  the  sugar  haciendas,  ranches  and  timber  tracts  along 
its  line.  The  southern  terminus  will  be  at  San  Marques,  a  port  5  miles  south 
of  Acapulco,  controlled  by  the  company.  The  Mexican  government  has 
granted  exemption  from  import  duties  on  rails,  bridge  material,  rolling-stock 
and  equipment  of  every  nature  for  the  railroad,  and  has  granted  similar 
exemption  on  machinery  required  by  the  mine. 

The  property  of  the  Mitchell  Mining  Company  is  one  of  altogether  un- 
usual ma^tude.    Its  ore  body  is  of  enormous  size,  and  while  the  principal 
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vahtes  are  in  lovv-graiic  diseemiiiated  clialcopyrite,  the  ore  b  self-fluadm; 
and  .nhould  recitjin^  no  concentration.  When  pvcn  adequate  transpoitatiao 
facilities,  t  he  tuine  will  enjoy  cooaiderable  advantages  in  ttie  ^ny  of  chop 
fuel  ajid  labor  coats.  George  MitehelL  president  and  general  manager  d  ihe 
eompanvp  in  a  practica]  smelterman  of  long  experience,  having  been  in  chai^ 
of  the  works  of  tlie  Bowtoii  k  Montana,  United  V^erde  and  Greene  Coijsoli- 
datod,  three  of  the  largest  copper  producers  of  the  globe.  There  liaa  been 
aome  talk  of  paying  dividends  during  1905.  8uch  an  action  wodd  be  i 
mistake.  While  dividends  iniglii  be  Kqtieezed  out  of  the  small  production 
of  the  present  smelter,  the  money  earned  could  Ijc  u^ed  to  infinitely  l»etler 
advantage,  for  two  or  three  years  to  come*  in  increasing  the  mine  openinp 
and  enlarghig  the  i^niehing  plant.  Tlie  Milcliell  is  a  pmperty  of  such  great 
size  and  promising  future  as  to  justify  opening  and  equipment  upon  a  srale 
commensurate  with  its  size  and  promiBe,  A  dollar  in  the  treasury  alwuys 
is?  worth  nion^,  to  a  new  n line,  than  two  dollars  in  dividends. 
MITSU  BISHI  GOSSHI  KWAISHA*  JAPAU* 

Office: Mi tjsu  Bishi  Bldg.,  Vayeseho  Itchome,  Kojimaehi-ku,Tokio,  Japaa- 
Principal  mine  office:  Hanawa,  Kaauno,  Uikuchu,  Japan.     T.  Nantni,  pnpsi- 
deiit;  S.  Hanitia,  vjce-p redden f;  S.  Sho,  secrclar\^;  R.  Tayakawa,  tr**a.HurcTp 
A.  Yamaiia J  general  manager.     Cimipany  is  an  exteni*ive  pnKlucerof  cop(^>er 
its  princiijal  mines  l>eing  the  Osanizavva,  Ikuno,  Yoshioka,  Kamioka,  Sado^ 
Arakawa  and  llisjinichi. 

Tlve  Osaruzuwa  nunc*  are  at  Hanawa,  Rikuchu.  K.  Ishihara,  super- 
intendent;  K.  Okanioto,  smelter  superintendent:  W.  Mutsuhaslii,  mine  super- 
intendciit;  K.  Ikcda,  mill  suj^erintendent ;  T.  Kawarnura,  engint?er.  Then* 
are  very  ancient  mine^,  opened  in  I  lie  Eighth  Century,  but  were  worked  for 
gold  only  until  circa  \€>5(l,  when  copi>er  ores  were  developed.  l^nds»  aliout 
l,tHK)  acres,  with  200  aerej^  miscellaneous  lands,  in  ihe  Kazuno  district. 
Ore  Ls  mainly  chalc**pyriti\  with  occasional  hornite  and  a  little  native  copper, 
associated  with  irt)n  pyrites  and  snudl  quantities  of  hematite,  sphalerite 
and  galena.  Native  gold  Is  found  jUso,  mixed  with  the  copper  ores,  and  in 
a  quart/,  fahll>and,  gold  values  oteurring  mainly  in  the  upper  workings. 
Veins  are  very  numerous,  ranging  in  width  from  5"  to  3U',  \\iih  an  average 
of  perlmps  3'. 

These  veins  arc  very  persistent  in  strike,  and  hold  workable  to  an  avei 
depth  of  about  5(M)',  travejsing  Tertiary  shales  and  tuffs,  with  intrusive^] 
augite-andcsite  and  lip^irite.  The  Osanizawa  mines  are  opened  by  S  work- 
ing shafts,  deepest  470',  and  7  main  tunnels,  lorjgesl  7,500',  and  have  upwards 
of  L5  mile-s  of  underKn:>und  workings.  Tlie  smelter  has  two  40-ton  water* 
jacket  iilast  furnaces  nnd  a  2/iO-li.  p,  electric  plaiit,  turning  out  hhster  coppef 
99.(19%  due,  and  extensive  additions  in  the  way  of  new  hoist ing,  drc^ng 
and  sniehing  machiner>'  are  contemplated.  The  Osanizawa  mines  employ 
ab<jut  1,LMM)  men,  arid  in  the  l/2rK>  years  of  operaticpn.  Iiave  produced  im- 
meiLse  quantities  of  gold,  silver  and  copper.  Production  in  1902  mixa 
2,448,000  lbs.  refined  eopjier,  with  considerable  gold  and  silver  valu^. 

The  Ikuno  mines,  at  Ikuno,  Taj i ma,  are  under  the  general  superin- 
lendence  of  T.  Hon.     These  xaluable  mines  were  discovered  A.  D.  S07,  and 
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m  the  pericxl  lo9G-l{i20  were  extensively  worktHl  utuji-r  tlie  mnji:igetuent 
of  the  Tukugawii  govenimeiit,  being  Ukeu  over  by  the  Imperial  govenuiieiit 
in  1868  and  sold  l-o  the  prei*eiit  uuners  in  iStJO,  The  three  priiieipal  nuiiea 
of  tliii*  group  are  the  Tatjci,  Kttimgaiie  and  Ka^ei,  The  Tasei  mine  hixs  a 
priucipal  vein  averaging  H'  in  width,  with  nuiueroua  branches^  tmv(?n^nig 
liparite,  pmpylite  and  Tertiary  tuf!"s,  carrying  argenlite,  native  gold  and 
silver,  clialcopyrite,  malachite,  sphalerite,  galena  and  iron  pyrit«?8.  The 
K&nAfPAse  niine,  near  by,  has  the  siime  enuntry  rm-ks  as  the  Tajiei^  hut  is 
traversed  by  biisalt  dykea,  a  great  fault -seam  Sif  to  W  in  width,  filled  with 
brecciated  eountry  rock,  carryiJig  6  veins,  with  fhaleopyrite>  btirnite,  tetra- 
hedrite^  native  copper,  argentite,  stibnite,  Hphftlerite,  pyrargyrjt4*  and  gaJena. 
Ttie  Kasei  mine  has  a  countty  nx-k  of  diiirite.  traversed  by  hparile  aad 
ppopylit^  dykes,  metalliferoiia  veinij  CM'curing  in  the  dinrite  and  carrying 
cliaicopynte  and  native  silver,  with  ores  of  antimony,  lead,  zinc  and  silver. 
Lj*roduction  of  the  Ikuno  mincis  in  19^I0  was  9cS4,^'55  lbs.  of  refined  copi>er, 
P  1,260,932  monune  of  silver  and  2il,G2U  monmie  of  gold.  The  group  employs 
about  I.IXX*  men  and  ha^  steam,  water  and  electric  power. 

The  Arakawa  and  Hi.sanichi  mines^  at  Anikawa-niura,  Senhoku-gori, 
Ugo.  are  under  the  general  HUjwrin tendency  of  M.  Uoye,  The  Arakawa, 
formerly  known  aa  the  Ugaiaawa  mine^  was  reopened  1871,  and  after  parsing 
through  various  liands  was  bought  by  the  present  oxvners  in  1890.  Country 
rocks  are  of  Tertiary  and  Quaternary  age^,  incliiding  hornblende-andewilc, 
lipante  and  propylite,  nuuierous  pamllel  veiiL**  being  f<»und  in  the  propylite, 
with  strike  appnjxiniately  northeast  and  southwest.  The  Hi^anichi  mine, 
near  the  Arakawa,  has  argentiferous  chalcopyrite,  associated  with  iron 
pyriteis  and  splialerite.  Product iun  in  IWM)  was  555, 2GH  IIjs.  refined  copper. 
The  property  shows  5  principal  veinn,  the  largest  known  aa  the  Ugaiisawa- 
ohi,  averaging    about  24'  width,  with  one-lhini  pay  ore,  but  occtisionally 

I  branching  int4>  several  small  veins.  Tlie  other  workable  \eins  range  6'  to  7' 
in  width.  Ore  is  chiefly  chalcopyrite  associated  with  iron  p>Tites  and  fre- 
queDtly  carr>'ing  native  copper,  cuprite,  chrysm^olla,  wph-'Llcrite  and  galena, 
with  a  quartz  gangue.  The  prop*irty  lias  water  and  electric  power  and  a 
60-tOD  smelter,  employing  about  1,200  men.  Product  i<ni  in  191X)  was  1,734,522 
lbs.  of  refined  copper. 

Tlie  Yoshioka  mine,  at  Fukiya-niura,  Kawadami-g^jri,  Bitchu,  has 
water  and  electric  power,  witli  a  5(l-ton  .nmelter  and  employs  about  1,000 
men,  with  M.  Kujioka  as  general  superiiit^^ndent.  Property  was  very  diffi- 
cult of  access  until  a  new  rtiad  was  built  by  the  Mitsui  company.  The  mine 
was  opened  circa  iStKl  and  has  been  worked  continuously  since  then,  btit 
was  never  a  large  prt>ducer  UJitil  taken  by  the  present  owners,  in  1873.  Ore 
b  chalcopyrite,  associated  with  iron  pyrites,  pyrrhotite  and  sphalerite,  with 
quartz  gangue,  and  averages  9%  copper  after  dressing.  Ore  occurs  in  veins 
in  country  rocks  of  clayslate,  sandstone  and  Bchalkstein,  traveled  Ijy  {Xirphyry 
dykes,  Production  in  l9rM)  was  1J22,<X»0  momme  of  silver  and  1,081,346 
lbs.  of  refined  copper. 

The  Sado  mines,  at  Arakawa-cho,  Island  of  Sado,  425  miles  from  Tokio, 
have  Y.  Friu  as  general  supt^rintcudent.     The  prrvperty  wtift  awi\e4  bv  the 
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Ihlikiido,  and  operated  as  »  gor(  of  govenimenl  mining  scliool,  until  1898, 
when  bought  by  Uie  MilHU  liishi  tumpany.  The  niiues  Imve  aurifeiuus 
and  aii§;entiferou8  copper  ores,  and  are  etjuipped  with  t$t4:ani,  wat4fr  aiid 
eiwlrie  power,  and  an  ext'eptioiially  gtHxl  plant  of  moderii  mining  machiJier)' 

The  Makauiiiie  uuiit%  hu^-Ued  h\  Kilakata-mura,  Uigas]ii-r^uki-g;ori. 
Hyuii^a,  wa^  a  dead  mine  until  nH»pi»tH>d  rec!4:ntly  by  tlie  Mit^u  Bi^hi  co&ip&tiy. 
The  ore  \»  fhak-t>pyriu%  assot-iiiied  with  iniu  pyrites,  avera^ng  3.S%  Ui 
4%  I'opper.     FnxJuc'iion  for  llMMl  was  l,2tJiS,282  lbs.  of  n?(ined  copper 

The  Kaniioka  mine  at  l'unai»iu,  Yuf<iliLkl-gori,  Hida^  is  essentially  a 
8ilver*Iead  mine,  the  ores  eonsi^Uii^  mainly  of  argentlferoua  galena,  splialerite 
and  rhalcopyrite^  associated  with  ctu-ysoeolia,  malachite,  iron  pyrites  artd 
arsenopyrite.  B.  Blat^titda  and  C.  Tanika^-a  are  superintendenta.  Tlie 
property  ha^i  steam  and  electric  power  and  a  smelter,  8inre  bought  by  tli* 
Mitwu  Bislii  com|>any,  in  18JH5,  pn»dnrrKin  has  increasied  materially,  the 
prtJjM-rty  now  einphiying^  about  6(M)  men.  Output  in  1900  was  537,4S7 
kin  ni  lead,  8.475  Ih.s.  iif  c«ni|>er  and  14.H»ti7n  niomme  of  silver. 

The  ^^iwtttari  mine  at  Kitnkatti-nmm^  Higashi-gori,  Hyuga,  adjoins  \ht  ' 
Hibini  mine.     On*  occurs  as  small    IciLse^  in  piiltHjxoic  clay  slate   and   sand- 
stone and  product  inn  in  IIMM)  wrus  137,11)1  \hs,  refined  copper. 

The  Mo/.umi  mine,  at  Karnitika-mura,  Yashiki-gori,  Hida,  is  an  old  pro- 1 
perty,  opened  1573,  near  tl»e  Kainioka  mine,  and  i«  primarily  a  silver-lead  I 
mine,  but  secures  a  little  copper  i\&  a  by-pntjduct.     Production  for  1900  was 
only  8,475  lbs.  refinrti  copper,  df  alwjnt  one-tenth  as  much  as  was  secured 
in  1897. 

The  Mitsu   Bi.shi   Gosshi   Kwaisha  shares  with   tlie   Funikawa  Copper 
Company  the  honor  of  Lejiding  in  tlie  Japanese  copper  indm*f  ry,     IIjs  manage-  ■ 
ment  i^  exceptionally  broad  and  intelligent,  and  the  operations  of  the  company  j 
ure  attented   l>y  de-!*erved   financial   succe-sj*. 
MITTERBERGER  KUPFERGEWERKSCHAFT.  AUSTRIA.  I 

Mine  uffiee;  Miihlbach,  Salzburg,  Austria.  A  small  produeer,  woHdnfJ 
A  vein  of  6'  to  9'  width,  carr}ing  auriferoVLs  and  nickeliferous  chalcopyritc  j 
lOZUSAWA  MINE.  JAPAH, 

Mine  olfice:     Iwasaki-mura,    Waga-gori,    Hikuchu,   Japan.     Minf^   tHtjJ 
3'  veins,  at  junction  of  granite  and  li{>arite.     Ore  is  chaU*opyrite.  in  quartil 
gangue      Prodnetion    in    1900  wa.s    2<X>,331  Ujs.  fine    copper.     Owned    and| 
operated  by  the  Fnrukawa  Cuppc^r  Co. 
MOBILE  MmE.  GEORGIA 

An  old  and  idle  mine,  slightly  developed,  in  Fannin  county,  Gerirgia. 
MIHA  MOCTEZUMA.  M^CO. 

Mine  ofBce:    8an  Juts^  de  Guadalupe,  Durango,  Mex,     Roman  GaitaUy^ 
owner  and  manager.     Haa  developed  a  copfxT  ore  body  by  tunnel,  ^| 

MOCTEZUMA  COPPER  CO,  MEXICO. 

Office:  IHJ  Jf»hu  St,.  .New  York,     Mine  office:    NacoiAji^  8onora.  MeJs. 
Employs  r>0O  men.     Orptiiiiiied  under  lawn  of  West  Vincinia,  with  capit-alii^ 
tion  ^3,000,*KM).     Ja8.  Dou^la-s,  prejsident ;  A.  C.  Jame^,  vice-president; 
Notman,  secretary  and  treosun-r:  Jat*.  8.  Douglas,  BUperintendenl  j  J.  S. ' 


^^^^^V  MOCTEZUAfA.  WHp  ^'^ 

Imms,  Jr.,  assistaat  superint-ciKient ;  Geo.   Kingdon^   mine  superinteiideiil ; 

§J.  K.  8taii61l,  concentrator  superintendent;  D,  JS.  GJtJdingK,  engineer;  Dr»  A, 
^Bandberg,  nietalhirgist ;  Geo.  M.  Douglas,  superintendent  motive  power. 
Lands,  in  tlie  McH-t^'zunia  and  Arizpe  distrietjs  of  Sonnra,  include  the  Pilare-i 
de  Nacozari  nime,  6  miles  east  of  Nacowiri,  also  the  Judrcz  and  Nk-olaa  ranches, 
artA  about  35pf>CM)  acre*,  the  mine  lying  in  a  rough,  hilly  eountr>%  near  the 
di\nde  between  the  Yaqui  and  OptxHura  rivers.  The  ore  occurs  in  a  broad 
friction  zone  in  which  the  original  melt  has  been  broken  into  niaK!*eH  ranging 
in  »im  from  f^vel  up  to  nmny  tons  in  Wftight*  the  country  riwk  in  this  crushed 
jEone  being  the  matrix  of  the  orc^  which  is  aurifertiUaS  chalropyrite  and  wca- 
sioiial  honiite,  associated  wit  It  iron  pyrites,  with  no  clcjirly  defined  foot  nail 
and  with  a  hanging  wall  dipping  at  an  angle  of  about  8i>°.  There  is  a  small 
outcrop  of  rich  carbonate  ore,  but  croppiiigs  are  mainly  red-stained  porphyry 

t showing  considenible  low-grade  hematite.  The  leached  zone,  is  afjout  20' 
in  depth  only,  with  pay-tire  coming  in  at  6(/.  The  ot^  iKxIy  apparently  ia 
about  KOt/  wide  by  1,50(/  long  on  surface,  the  area  increasing  at  depth. 
The  matrix  ia  a  fiiie-grained  silicious  rhyolitc,  and  the  ore  is  said  to  avcnigc 
about  2.5%  in  copper  tenor,  as  mined,  before  concentratioiK  Development 
is  mainly  by  tumiel,  the  3,500'  Porventr  tunnel  having  20*  gauge  railway 
track}*,  with  extensixe  drifting  at  either  side,  and  having  storage  bins  in  a 
'iSxlOO'  chamber,  to  which  ore  is  milled  down  from  the  upper  workings, 
A  long  tunnel  now  driving  is  plamied  fo  tap  the  ore  body  at  a  depth  of  nearly 
one-half  mile.  The  main  working  shaft  is  iMMf  deep,  with  4  levels  opened, 
showing  some  enomiou^  slopes,  one  of  which|  No.  4,  on  the  3d  level,  is  85' 
high,  125'  wide  and  150'  lung. 

The  6(X>-ton  concentrator  is  in  2  sections,  equipped  with  2  Blake  crushers, 
4  seta  of  54x3*  rougliing  n:>lls,  2  wets  of  finLshing  rolls,  24  revolviug  screens, 
48  Hartz  jigs,  ten  5'  Huntington  mills,  56  six-foot  True  vanrjcrs.  20  Bartlett 
tables,  hydraulic  cla,ssifier«  and  7  settling  tanki*.  Slijncs  from  I  he  settlers  are 
worked  by  vanners  exclusively,  and  rolls  are  aseii  in  crusliing,  to  obviate 
sliming  as  far  ba  possible.  Tailings  are  reground  and  treated  on  Frue  van- 
nens.  This  concentrator,  which  was  designed  by  Dr.  L.  D.  Ricketts,  sav^  up- 
warda  of  90%  of  the  original  ore  values,  altliough  the  ore  is  not  ea.sily  amen- 
able to  treatment,  Tlie  pfnver  equipment  of  the  concentrator  includes  five 
50-h.  p.  motors,  eight  30-li.  p.  motora  and  one  20- h.  p.  motor. 

The  plant  has  steam  and  gjis  power,  mainly  Hie  latter,  which  has  proven 
more  economical.  The  gtu**  plant  has  Loomis-Pcttihone  generators,  making 
both  producer  and 'water  gascn,  which  are  stored  in  separate  gas<jmeters  of 
15,000'  and  5,iM:K/  capacity,  respectively,  gases  being  mixed  in  due  propor- 
■lions  before  tise.  The  consumption  of  fuel  is  under  3  11  is.  of  very  inferior 
Kerood  per  h.  p.-honr.  Tlie  ^>o\ver  plant  ha.s  8  single-cylinder  l(l0-h,  p.  Cro«a- 
ley  gaa  engines  of  the  4-cyele  type,  with  1^,5"  cylinders  and  2-i*  stroke,  mak- 
ing: 200  revolutions  per  minute,  each  direc*t-connectpd  lo  a  55-kw.  direet- 
curfpnt  generator,  and  one  2rM)-h.  p.  Crossley  engine  driving  a  150-kw. 
generator.  Power  for  the  various  departments  of  the  concentrator  and 
OOkeiter  is  furniahed  from  this  central  station,  current  being  diiitributed  at 


2511  volUs  to  some  40  tnotoi>i,  instailiitiotij»  raiiging  inmi  o  to  175  Itorwpouer. 
The  gas  engines  are  gt-arled  l>y  compressed  air,  requiring  only  otie  to  thrtc 
impulses.  The  pliiDt  \ms  arc  and  incaudescent  electric  lights  throiigijoul 
Buildings  are  mainly  of  b(4^1,  with  a  brick  macliine  shop.  Water  is  pumped 
fmnm  well  iii  ilie  river,  by  one  triplex  and  three  Wort hington  pumps,  Lot 
reservoir*  and  wftsh-waler  from  the  c^jnceiitratur  is  settled  and  used  repeatedly. 

Tlifi  Hmclter,  five  miles  from  the  mine  and  couni?cted  theremth  by  t 
narrow-gRURc  niilmad,  has  two  42x130*  elliptical  waicr-jat^ket  funm» 
of  the  C<^pper  Quntni  typ*%witii  tilting;  wells  on  the  aide,  wliieh  can  be  lilttd 
IhiiU  frtirit  and  rcjir.  A  75-li.  p.  dynamo  fumifihcs  blast.  Fumes  from  ccpji- 
vcrtenn  and  furnm^e^s  pass  into  an  8'  horizontal  steel  flue  leading  to  a  751/ 
brick  flye  dim-barging  into  a  70'  l^rick  stack.  The  ion  verier  departuifitl 
hiw  2  stands  with  W\6'  8'  jiliclhi  of  the  Copper  Queen  type.  The  sraclltsr 
was  closed  ^^pternber,  19tM,  npoii  completion  of  the  railniad  liiie  from  V^ 
to  Nacozari,  all  concentrates  going  to  the  iJouglas  Reduction  Workai, 

The  company  has  a  general  store,  and  mainUiins  both  Engli&h  ud 
Spanish  schooLs.  Native  labor  is  paid  12  to  S'i*  Mexican,  per  lO-hoar  dny. 
Production  wan  9,f>fS4,01>S)  llis,  refiiicd  copper  in  U)02,  and  9,032 JJOO  Ibe,  in 
1904.  The  company  has  expended  aeveml  miUions  of  dollars  in  develofi- 
ment  work,  and  despite  the  very  low  grade  of  the  ore,  and  it^  refractuO 
nature,  has  opened  and  equipped  a  successful  mine  and  plant.  The  com- 
pany is  controlled  by  Phelpjs,  Dodge  Jk  Co,,  which  is  equivalent  to  isapnglhft^ 
the  managempiit  is  of  tlie  Vi-ry  be«i,  in  exery  re»pe<*t. 
MODEL  GOLD  MIWING  CO.  ARlROnP^ 

iMvv:  li;il-79  DcarlKirn  St.,  Chicago,  I!L  Mine  office:  Mc(at»e- 
Yavapai  Co.,  Arix.  T*  F*  Murpliv;  president  and  treasurer;  F.  E,  VerrV^' 
viee-preHideni;  Cha^s.  T*  Joslin,  gcnend  nmnager;  A.  C  Massey,  superintenC^^"' 
ent.  LaudM,  6  claimM,  known  as  the  McCabe  mine,  in  the  Chap|)aral  sectic^  , 
of  the  Big  Bug  thHirict,  op*»nt*d  by  a  750'  incline  sliaft,  with  about  12,(XKy  C^^^^^^ 
undergroujid  openings  showing  several  ore  biHJie^,  with  an  8*  to  11^^-^^ 
pay-8lreak  of  shipping  ore,  and  12*  to  24*  of  milling  ore  tarrjing  aL>oul  2^^^ 
copper,  tlie  firj^t -class  ore  carrying  gold,  silver  and  copper  v^ilue-s  of  $35  t^-^"^^ 
$80  per  ton.  The  count rj-  rtjck  is  granite,  with  numerou.s  intrUjiive  poi — "^  i 
phyrv^  dikes,  the  granite  being  much  Hhattereti.  Tlie  nater-lcvel  Ls  founc::^' ^  ^ 
at  a  depth  of  al»out  40',  below  whii-h  the  ore  is  an  iron  sulphide,  tarnin^*^  ^ 
small  jiercentagci*  of  copper,  lead  and  zinc,  all  auriferous  and  argentiferoUK  ' 

The  mine  hjis  a  good  steam  plant,  burning  petroleum.     The  mill  lm&  hi- 
stamps,  a  54>-ton  E^npass  mill,  1  Wilfley  and  3  Standard  tables.     Production^  ^^^ 
18  at  the  rate  of  about  2^000  ions  of  ore  monthly,  of  which  about  12% 
smelting  ore.     The  company  was  promoted  by  Frank  T,  Jaeger,  who 
indicted  for  fraudulent  use  of  the  mails.     Umler  Jaeger's  management  Ihc 
eomfmny  s^dd  stork  and  ptiUl  dividciiibs  sitonltanei*usly,  with  tht*  asual  di»* 
astFous  n^fiuhs.     The  mmpany  s*Huns   to  ha\e  eliiiiinaled  Jaeger  from  the 
management,  and  property  is  under  the  local  direction  of  C.  T.  Jtkslin,  wU^ 
18  both  honest  and  competent.     The  mine  seems  to  be  one  of  exceptional 
promise. 
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>D£RN  COPPER  MIinifG  CO.  ARIZONA. 

Office  and  mine:  Bisbee,  Cochise  Co.,  Ariz.  Organized  1901,  under 
'3  of  Arizona,  with  capitalization  $1,000,000,  sliares  $1  par.  N.  A.  Cen- 
5,  president;  O.  H.  Briggs,  vice-president  and  general  manager;  R.  A. 
ler,  secretary.  Lands,  28  unpatented  claims,  area  500  acres,  in  the  north- 
item  end  of  Tombstone  Canyon,  Warren  district,  showing  5  fissure  veins 
rying  carbonate  and  sulphide  ores,  of  which  one  is  slightly  developed,  this 
ing  average  assays  of  7%  copper,  10%  lead,  14  oz.  silver  and  1  oz.  gold  per 
I.  Has  steam  power  and  four  shafts  of  40^,  50^,  lOO'  and  225'.  Idle. 
)IX)C  MINE.  NEW  MEXICO. 

An  idle  property  in  Donna  Ana  county,  New  Mexico.    When  under  lease 
Prof.  Correra,  several  years  ago,  was  a  good  producer  of  lead-copper-silver 
s. 
3G0LL0N  GOLD  &  COPPER  CO.  NEW  MEXICO. 

Mine  office:  Cooney,  Socofro  Co.,  N.  M.  Capitalization  $1,000,000, 
ares  $1  par.  Thomas  F.  Curran,  president;  Wm.  Jenks,  vice-president  and 
nsulting  engineer;  Geo.  L.  Brooks,  secretary;  Wm.  J.  Weatherly,  general 
anager;  T.  F.  Cooney,  mine  superintendent.  Lands,  26  claims,  area 
iariy  500  acres,  in  5  groups,  known  as  the  Cooney,  Peacock,  Little  Chariey, 
^dependence  and  Fluoride,  in  the  Mogollon  Mountains,  about  85  miles 
Jrtheast  of  Silver  City,  the  nearest  railroad  point.  The  Peacock  mine 
^  a  400^  shaft,  about  1,500^  distant  from  the  Cooney  shaft,  and  coimected 
•ere^ith  by  drifts  on  several  levels.  The  Cooney  group  of  9  claims  is  de- 
^oped  by  a  550^  two-compartment  main  shaft.  The  mine  is  opened  on  a 
«ure  vein  in  porphyry  and  andesite  that  averages  5'  to  lO'  width,  with  • 
(i^onal  width  much  greater,  and  carries  a  paystreak  of  3'  to  30^  width, 
'th  numerous  narrow  feeders,  some  of  which  carry  very  high  values  in 
>M.  Ores  are  principally  slightly  auriferous  and  highly  argentiferous 
lalcopyrite,  bomite  and  chalcocite,  with  silver  values  increasing  in  depth. 
fie  Cooney  has  G  levels  opened  and  the  Cooney  and  Peacock  were  producers 
ores  to  the  estimated  value  of  $1,250,000  in  the  past. 

Surface  improvements  include  a  good  steam  plant,  hoists,  10-drill 
raight-line  Sullivan  air  compressor,  machine  shop,  electric-light  plant 
id  a  considerable  number  of  dwellings,  also  a  5,000'  sawmill,  run  by  water 
*wer,  and  a  general  store.  The  100-ton  mill,  started  Jan  1,  1904,  puts 
•out  8  into  1,  turning  out  concentrates  of  $80  to  $100  per  ton  gross  values. 
«  mill  lias  800-ton  ore-bins,  2  sets  of  84x24'  rolls,  one  3'  and  one  3'  6" 
iotington  mill,  one  Dodge  crusher,  7  Frue  vanners  and  3  Wilfley  tables, 
ecting  a  saving  of  about  85%  of  the  crude  ore  values.  Power  is  furnished 
an  80-h.  p.  steam  engine,  and  30-h.  p.  Pel  ton  wheel,  latter  having  water 
irer,  available  about.  6  months  yearly.  The  Cooney  is  handicapped  by 
k  of  rail  facilities,  but  seems  to  l)e  prospering,  and  paid  a  2.5%  dividend 
1903.  The  management  is  good  and  property  is  well  regarded. 
>HAWK  MINING  CO.  MICHIGAN. 

Office:    15  William    St.,  New    York.      Mine   office:  Kearsarge,  Mich. 
1  office:  Gay,  Mich.     Organized  November,  1898,  under  laws  of  Michigan, 
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with  capitaltzation  S2,5O0,fM3O,  shares  $25  par,  121  paid  in.  Annual  nieeUDg, 
lost  Tuesday  in  March.  Boaton  8afe  Depoait  &  Trust  Co.,  registrar.  Ameri- 
can Loan  &.  Trust  Co.,  of  Boston,  transfer  agent.  John  ^taiiton,  presideDt; 
John  R,  Stanton,  secretary  and  treasurer;  Fred  Smith,  wuperiuteudeDi ; 
preceding  officere,  Joa.  E.  Gay  and  Wm.  A,  Paine,  directora ;  Willard  J,  Smith, 
assistant  superint-cndent;  Frank  Get^hell,  clerk;  B,  S.  Shearer^,  mill  supe^ 
inlendent;  John  Trevorrow,  mining  capt4itn;  F.  Wm.  Hartmaun^  en|;ineer. 

Otficial  returns  to  .the  state  of  Michigan,  as  of  date  Jan.  1,  1904,  disp 
close  the  following  figures: 

Amount  cash  paid  in  on  capital  stock $l,79i>,25S.0l) 

Amount  paid  by  conveyance  of  property  to  company  . . .  45*),00()  (K) 

Entire  amoynt  invented  in  real  estate  ,  . , , 45<i,23€.  17 

Amount  of  per??onaI  estate 353,813, 8^ 

Amount  of  unstx-ured  or  floating  debt , . ,  .  .  l(X),359  83 

Mineral  lands,  SIM)  acres,  are  in  an  irregular  tract  having  its  a.vis  on  tb* 
strike  of  the  lode,  in  Sections  27,  28,  33  and  34,  T.  57  N.,  R,  32  W.,  Keweeo^^ 
county,  Michigan.     Tlie  Kearsarge  amygdaloid  Unie,  on  which  the  mine     ^ 
opened,  outerop^i  for  alM>ut  one  niile  on  the  Mohawk  tra<*t  and  the  dee| 
sliaft  can  be  sunk  on  the  dip  of  the  lode  for  nearly  one  and  a  half  miles  ou  (T- 
company's  lands.     The  .Moliawk  is  4  miles  northeast  of  Calumet,  and  ha.s  tl 
.4hmeek  and  Seneca  on  tlie  north,  the  Bacon  *Sr  Ja<'olj  rrart  on  the  east  an 
atjutli,  and  the  Alinic*'k  on  tlie  west.     Tlie  southern  boundan^  is  a  trifle  moi 
than  one-half  mile  from  tlw*  juirtliern  boundary  of  the  Kearaai^  mine  of  th-^^^^ 
O^-eoki  Ccjnsolklated,  and  the  southermost  shaft  is  aljout  two  miles  norihcas^^^^ 
of  the  northerniost  shaft  of  the  Wolverine,  op>eried  on  tfie  same  lode.     Th^  ^^^ 
Mohawk,  formerly  known  as  the  Fulton,  was  supposed  to  lie  too  far  eaat  t<^^"^T 
carry  the  outcrop  of  the  Kearsarge  lode,  until  the  Kearsarge  bed  was  found  ^^^^^ 
act'iden tally,  by  the  cutting  of  a  wood-road,  circa  IS9G.     Tlie  property  carrtc^^^^ 
sundry  other  cupnfenms  amygdaloid  IkhIh,  \\hiHi  may  be  given  atlentjot: -*^  ^^ 
later,  work  wisely  having  been  confined  to  development  of  a  mine  on  th^^*^^^ 
Kearsarge   bed. 

Crossing  the  amygdaloid  bed,  at  approximately  right  angles  and  witli^^ 
nearly  vertical  dip,  are  3  fissure  ^'cins  carrying  sundry"  arsenides  of  copper,  in*^'^ 
eluding  stibio-domeykite,  mohawk-whitiieyite,  rnoliawkite  and  keweenawite,  ^ 
the  latter  being  peculiar  lo  tliis  mine  and  dest^rilHMl  in  the  chapter  on  miner-  -^ 
alogy.     The  most  important  conunercially  in  mohawkite,  tlus  occurring  in     ^ 
considerable  quantities  in  ilie  U[)fx*r  north  drift*  of  No.  1  shaft,  the  vein 
ranging  3*  to  3^  in  width  aud  l>eiMg  mineralized  at  the  ero«sii)g  of  the  am^-g- 
daloid,  and  for  an  indefinite  hut  u.suiilly  short  distance  on  either  side.     Tlie 
mohawkite  and  allied  arsenides  of  copper  octiisionally  occur  massive,  but 
commonly  are  diaseminated  in  an  arenaceoiLs  gangue,  and  after  hand-cobbing 
carry  values  of  IIW  to  1150  per  ton.     On  the  6th  and  7th  levels  the  mineral 
contents  of  the  priiiripal  fi8siu"e  vein  are  winall,  and  apparently  the  prcxluc- 
tion  of  mohawkite  for  the  future  will  be  trifling. 

The  Mohawk  has  4  slrnfts,  numWred  from  north  to  south.     No.  1,  about 
1.500*  south  fjf  the  point  where  the  outcrop  of  the  lode  passes  over  tlie  north- 
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em  line,  is  980*  deep,  and  improving  at  depth,     No.  2,  about  1,100'  next 
southwest,  is  700'  deep.     No.  3,  1,100'  next  southwest,  is  667'  deep.     No.  4, 
1 ,300'  next  southwest,  is  500'  deep.     No.  5,  the  southernmost  and  newest 
shaft,  started  1904,  is  70'  deep  only.    The  shafts  are  of  uniform  size,  8x18' 
inside  of  timbers,  with  solid  cribbing  through  the  overburden,  and  are  to 
have  identical  equipments^    Shafts  1,  2  and  4  have  duplicate  Nordbeiig  com- 
pound conical-drum  hoists,  good  for  a  depth  of  6,000'  and  similar  hoists  are 
to  be  installed  eventually  at  No.  3  also.     Sliafts  1,  2,  3  and  4  have  com- 
bination shaft-rockhouses,  fitted  >\ith   12x24*  Nordberg  engines  and  rock- 
cnishers.     The  lode  runs  15'  to  18'  wide,  or  about  the  same  as  at  the  Wol- 
verine, and  is  somewhat  richer  than  the  Wolverine  was  at  similar  depth, 
but  not  so  rich  as  the  Wolverine  now  is  in  its  bottom  workings.     The  open- 
ings from  No.  1  shaft  and  the  north  drift  from  No.  2  are  almost  uniformly 
good.     Between  sliafts  Noe.  2  and  3  there  is  some  poor  ground,  though  this 
section  shows  improvement  at  depth.     No.  4,  the  |X)orest  shaft  of  the  mine 
near  surface,  is  now  possibly  the  best  at  depth,  the  south  drifts  showing 
exceptionally  rich  ground,  while  the  highly  favorable  developments  at  the 
Ahmeek,  south  of  No.  4,  insure  a  continuance  of  rich  ground  to  the  boundary 
Hue.    No.  5  shaft,  the  southermost,  started  August,  1904,  is  1,800'  south 
of  No.  4,  and  the  showing  secured  at  slight  depth  is  decidedly  good,  and 
there  are  indications  that  the  best  values  in  the  mine  may  be  found  to  the 
south.    The  mine  is  running  about  40  power  drills. 

A  new  boiler  plant  has  been  built  at  No.  2  for  shafts  1  and  2,  the  en- 
^ne-house  and  boiler-house  being  of  mine  rock  with  redstone  trimmings.    No. 
^  baa  a  redstone  boiler  and  engine-liouse,  and  there  are  engine  and  boiler- 
^^ouaes  at  No..  3  shaft  also.     The  equipfiient  at  No.  5  is  temporary  through- 
out, but  will  be  replaced  later.     The  hoist  at  No.  5  is  an  old  straight-face 
<inim  from  No.  1.    The  new  shaft   has  a  temporary  rock-house  with  one 
^^J^her,  and  rock  broken  in  development  work  will  be  milled,   beginning 
^y  in   1905.     A   60-drill,   4,000'   Ingersoll-Sergeant   air  compressor  was 
instaDed  in  1904,  at  No.  4  shaft,  and  the  old  compressor  at  No.  3  shaft  is 
'^ntained  as  an  auxiliary.     Miscellaneous  surface  improvements  include 
*  niachine-shop,  smithy,  combination  carpenter  shop  and  warehouse,  30x40' 
office  building,  and  a  new  and  well  equipped  hospital. 

The  Mohawk  is  reached  from  the  south  by  the  Mineral  Itange  railroad 

[         *nd  is  connected  with  its  mill  by  the  Mohawk  &  Traverse  Bay  railroad,  with 

t         13  mileg  of  main  line,  owned  jointly  by  the  Mohawk  and  Wolverine  conv 

|:         panies,  and  operated  under  contract  by  the  Mineral  Range  railroad. 

f  The  Mohawk  mill,  standing  opposite  tlie  Wolverine  mill,  is  at  Gay,  near 

i        the  mouth  of  the  Tobacco  river,  on  Traverse  Bay,   I^ake    Superior.      A 

[        20,000,000-gallon  triple-expansion  Snow  pump    furnishes  water    for    both 

i        Diills,  the  pumphouse  standing  near  tlie  river,  from  which  water  is  taken. 

f        The  mill,  planned  for  four  heads,  is  178x206'  in  size,  of  steel  frame  sheathed 

^th  iron,  on  foundations  of  sandstone  quarried  from  the  company's  own 

Iftnds.    A  steel  trestle,  350'  long  and  50'  in  extreme  height,  leads  into  the 

DuU,  loaded  cars  being  pulled  up  this  incline  by  a  winding  engine.     Three 
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stamps  are  in  commission,  the  third  having  started  Jan.  22, 1904,  and  a  steeple- 
compound  head  has  been  contracted  for  in  addition.  The  mill  has  3  sets 
of  crushing  rolls,  with  fixed  bearings,  to  reduce  the  oversize  material  from 
the  mortar-boxes  of  the  heads,  this  averaging  20%  to  2b%  of  the  gross 
amount  of  rock  stamped.  A  steel  boiler-house  adjoining  the  mill  has  four 
250-h.  p.  Stirling  water-tube  boilers.  The  mill  is  equipped  with  the  latest 
washing  machinery  and  has  a  Chilean  regrindiug  mill  and  trolley  carriors 
for  barrel  copper.  The  townsite  at  the  mill,  named  in  deserved  honor  of 
Jos.  E.  Gay,  long  and  actively  identified  with  honest  and  successful  copper 
mining  in  the  Lake  Superior  district,  has  streets,  water-mains  and  hydrants, 
with  a  number  of  substantial  dwellings  occupied  by  employes.  The  wharf  on 
Traverse  Bay,  a  short  distance  from  the  mill,  is  30x300',  with  14'  of  clear 
water  alongside,  and  is  fitted  with  coal-hoists  and  storage  sheds,  ample  for 
the  needs  of  both  the  Mohawk  and  Wolverine  mines. 

The  Mohawk  has  not  come  up  to  the  earlier  estimates  of  copper  pei^ 
centages,  but  is  doing  excellently  and  earning  large  profits.  The  mine  has 
by  no  means  reached  its  full  productive  capacity,  and  will  make  one  of  the 
largest  producers  of  the  Lake  Superior  district  in  time.  A  considerable 
surplus  has  been  accumulated  from  net  earnings,  and,  as  predicted  one  year 
ago,  probably  will  be  in  sliape  to  declare  its  first  dividend  this  year.  The 
management  is  of  the  best,  and  the  Mohawk  can  be  depended  on  to  give  a 
good  account  of  itself.  Production,  1904,  was  8,149,515  lbs.  fine  copper. 
MOJAVE  COPPER  CO.  CALIFORNLU 

Mine  office:  Red  Rock,  Lassen  Co.,  Cal.     R.  D.  Finnie,  manager,  a^^ 
last  accounts.     Has  secured  assays  of  13%  to  30%  copper. 
MOLLIE  GIBSON  GROUP.  BRITISH  COLUIIBI^^ 

At  Menzies  Bay,  Discovery  Passage,  Naiiaimo  district,  B.  C.    A  proK^:i. 
ising  ore-body  was  encouiitf^red  in  1901.     Sincp  idle. 
MOLLIE  STARK  COPPER  MINING  CO.  WYOMIBTC. 

Office:  care  of  Dr.  G.  A.  Tlionias,  92  Ncrth  State  St.,  Chicago,  111.    Hiuc 
office:    Encampment,  Carbon  Co.,  Wyo.     J.  M.  Thomas,  Jr.,  general  mam- 
ger.     Has  a  400'  tunnel  opening  a  contact  vein,  and  has  shipped  a  little  ore 
over  the  aerial  tram  of  the  Penn-W^  oming  Copper  Co.  to  the  lattcr's  smelfcr. 
MONA  &  PARYS  MINES,  LTD.  WALES. 

Offices:  Amlwch,  Anglesey,  Wales.  K.  J.  Abbott,  chairman:  H.  D. 
Harrod,  secretary.  Organized  Jan.  13,  1890,  with  capitAlizatioii  £75,000, 
Fhares  £1  par;  issued,  £55,00(\  Debentures,  .€20,000  at  6%  and  £10,000  it 
7%.  Lands,  1,067  acres,  with  improved  wat^r-frontage,  wai chouses,  tram- 
ways, etc.  Makes  a  little  copper  b\  cementation  from  mine-waters.  Min* 
in  this  dLst)rict  were  worked  by  the  Romans.  The  Parys  mine  was  opened 
1768,  and  made  3,000  tons  of  copper  in  1784.  Present  production  is  l.'5to50 
tons  fine  copper  yearly. 
MONARCH  CONSOLIDATED  GOLD  ft  COPPER  COWRADO. 

MINING  ft  SMELTING  CO. 

Office:    Boulder,  Colo.     Organized  under  laws  of  Colorado, with  cap- 
italization $1,000,000,  shares  $1  par.     I^ands,  2  groups,  known  as  the  Coppt^ 
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King  and  Gold  groups,  area  1,740  acres,  on  the  South  Fork  ot  the  Grand 

river,  in  Grand  county,  Colorado.     Is  installing  water  power. 

MONARCH  COPPER  MIinifG  CO.  CALIFORlflA. 

Office :  326  Post  St.,  San  Francisco,  Cal.    Mine  office :    Callahan,  Siskiyou 

Co.,  Cal.    C.  F.  Pattey,  president;  Chas.  K.  Dickenson,  secretary  and  treas' 

urer     Organized  under  laws  of  South  Dakota,  with  capitalization  $200,000, 

shares  $1  par     Lands,  said  to  be  640  acres,  claimed  to  show  two  veins  carry- 

liig  cuprite,  melaconite,  nudachite,  azurite,  chalcocite,  bomite  and  chalco^ 

pyrite,  said  to  be  opened  by  a  200^  tunnel  and  claimed  to  give  assays  of  1 1 .25% 

copper  and  $2.50  gold  per  ton,  with  traces  of  silver.    Also  said  to  have  a 

vein  of  auriferous  and  argentiferous  galena. 

MONARCH  GOLD  &  COPPER  HINES,  LTD.  BRITISH  COLUMBIA. 

Letters  returned  unclaimed  from  former  office,  Portland,  Oregon,  and 
fonner  mine  office,  Nelson,  B.  C. 

MONARCH  GOLD  &  COPPER  MIinifG  CO.  ARIZONA. 

Office:  219-53  State  St.,  Boston,  Mass.  John  B.  Hathaway,  president; 
Geo.  E.  Warren,  secretary;  G.  P.  Morrill,  treasurer;  C.  L.  Barker,  general 
manager.  Lands,  are  in  the  Big  Bug  district  of  Yavapai  Co.,  Arizona,  show- 
^'^  slightly  cupriferous  gold  ores.     Idle. 

Monarch  mhving,  milling,  tunnel,  Colorado, 

transportation  &  power  co. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  Geo.  E.  McClelland 
'''perintendent.  Property  is  the  Freeland  mine,  carrying  ores  of  gold,  silver, 
hopper  and  lead.     Has  electric  power  and  employs  about  25  men. 

Monarch  mines  &  smelters  corporation.  utah. 

Office:  care  of  A.  B.  Lewis,  Salt  Lake  City,  Utah.  Organized  1904, 
^th  capitalization  $30,000,000,  to  take  over  sundry  Nevada  and  Utah  copper 
Properties. 

Monarch  mining  &  smelting  co.  Arizona. 

Mine  office:  Wickenbui^,  Maricopa  Co.,  Ariz.  Organized  August, 
^^04,  under  laws  of  Arizona,  with  capitalization  $1,000,000,  shares  $1  par. 
*^iMi8,  4  claims,  held  under  working  bond  and  lease,  9  miles  east  of  Wicken- 
"^,  opened  by  a  tunnel  showing  considerable  ore,  estimated  by  company  at 
^,000  tons  averaging  $8  per  ton  values  in  copper  and  gold,  former  predoin- 
''iating,  ores  assaying  3%  to  20%  copper  and  $3  to  $15  gold. 
•^OHD  NICKEL  CO.,  LTD.  ONTARIO. 

Offices:  39,  Victoria  St.,  London,  S.  W.,  Eng.  Mine  office:  Victoria 
^nes,  Algoma,  Ont.  Works  office:  Clydach,  Wales.  Registered  Sept. 
^,  1900,  with  capitalization  £600,000,  in  300,000  ordinary  shares,  par  £1, 
^,000  deferred  shares,  par  £1,  and  50,000  cumulative  7%  preference  shares, 
P*^r  £5.  Dr  Ludwig  Mond,  F.  R  S.,  chairman;  Robt.  Mathias,  secretary; 
^  Bernard  Mohr,  general  manager;  Hiram  Hixon,  mine  manager.  Lands, 
^i350  acres  freehold  and  1,550  acres  leasehold  under  3-year  option,  in  the 
^Wnships  of  Blezard,  Denison,  Snider  and  Garson,  Sudbury  district,  Algoma, 
^tario,  carrying  cupriferous  and  nickoliferous  pyrrhotite,  quite  extensively 
^veloped      The  Victoria  mine,  which  is  the  principal  producer,  h&z  a  650' 


vertiial  S-comportment  simft,  4x12'  iiiside  nf  liinliera-    Tlie  Slli  Icvd.  a' 
tlie  but  torn,  »h<>w»  rlie  ore    Iwdii^  itmititaiiitiig  bi»lh  wiiitli  aud  gradi\    Tk 
North  Star  mine,  lying  iiorlheaKt  of  I  lie  Crcighloij  mine,  in  Snider  towwhiV' 
li4i«  sonif  develuptiieiit  ahu),     Tbt*  Victoria  mine  show**  2  teu^fis  of  uirkelifcro^- 
pyrrliotite  iiiid  i'liahop>^riU\  vvifii  caiit  and  west  ritriktv  conneeted  by  strijig*^*'' 
in  fichiiitose  dioriti*  nvnr  a  granite  contui-l.     Tin?  Victoria  miJie  b:i»  sepur**  ^ 

sbaft^  with  5  and  ll>-drili  liand  strai^ 
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plmfthou.'<ie  and  rt>ckhuUiHi  at  No. 
tine  air-t'ompreasors»  hoints,  eU\ 

An  U,(KK>'  Bltn(h(*n  aerial  tram  connects  the  Victoria  mine  with 
roaKi-lieaps  and  anicltt^rs,  tlie  tramway  being  ^elf-operati ng,  oiling  to  st* 
iiiclrne  isecured.  The  worki*  also  have  direct  rail  connection  witli  the  Canad 
I'acific  railway.  The  smelter  building,  of  steel,  sheathed  with  cormgn^  .^^ 
iron,  has  2  water-jacket  i»hisf  funiates,  2  stands  of  converters,  tmvclfis-^*^.  - 
CRiiies,  and  a  power  plant  willi  five  l(K)-li,  p.  return  tubular  lM>l|er^  Ried  ^^^^^'^  ^j 
air-comprassor,  2  Cojmersville  blowers  with  diret*t-fonnocted  engines,  a  -^^i  (^ 
a  I2r>-kw.  dynamo,     ( hviiig  to  the  nihie  and  smelter  producing  far  ahead        ^T.  .^^ 

.  the  capacity  of  the  refinery,  work  was  suspended  and  the  aiuelter  leased 

till?  Mussey  Station  company  during  1904.  _.-.-«— T\\e 

The  rcfitiin^  works  arc  in  the  Swani*ea  \'aLley,  at  Clydach,  Wales.    Tf^ ^^       ^J^ 

*  besflemcriiietl  cop  per- nickel     matte  from   the  smelter  is  dead-roaMed  aiC*^  '^^  ^^^ 

treated  with  dilute  sulphuric  acid,  which  permits  the  eJCtmction  of  ^^*^-^  ^'^^^^^ 
twi>-thirds  of  tlic  copper  aud  2%  of  the  contaiiietl   luckel     The  re«idu»*^^     ^a 
after  drying,  assays   ih^i  to  tK>%  nickel,  and  is  treated,  in  charges  Oi*  -lUt^*'  _,.^iji 


kg3.^  wjtij  water-gas,  in  a  n»duction  tower,  at  a  temperature  of  afcioul  3tMi>*"^^t^ 
Ccntigriide.     This  tower  hits  shelves  and  the  ore  is  removed  from  shelf  t*^ 
flhclf  l>y  automatic  rakes,  the  lower  shelves  being  cooled*     After  treatmenr* 


—IP 


in  I  he  reduction  tuwer  the  cliarge  is  lrun>ferred  to  a  volatiUzing  tower  ^'***^^-«-7J| 
treated    with   carbon   monoxide,  at  a   temi>erature  of  al>out   KH}'^  C*     Th#**      ^^ 
n^idue  therefrom  is  returned  to  the  reducing  tower,  and  the  cliarge  P*^^''^'^^^}^ 
forward  and  Imck  lietween  the  two  towere  for  10  to  15  days,  and  when  &)\^^^       ^ 
of  the  nickel  ha«i  been  volatilized, as  nickel  carlxmyl,  the  rei^idue  of  the  chai^gi^'^* 
is  returned  to  the  roasting  furance.     The  nickel  carl»onyl  i*  Irt^ted  in  s^^ 
decompowing  apfjaratuH,  whertMn  the  metal  in  recovered  in  granules  &ssayii\f^^^ 
99.4%  to  9f*.S%  nirkel.     The  ropiK-r  Ls  turned  out  ns  blueatone. 

While   tk'Higiied    up<^n    lhe<>rt*tically     perfect     lines,   the   refiner^'   gav 
much  trouble  id  first,  from  leakage  of  the  deadly  gases,  and  in  %'arious  other* 
Ways.     Pmcliee  finally  has  bet^n  made  to  com\**{xind  witli  the<»ry,  and  the" 
company  shouhl  be  al>lc  to  make  very  substantial  profits  for  the  future, 
MONITOR  MIITE.  MONTAKA. 

At  Butl4v  Silver  Bow  Co,,  Mont.     Owned  by  Anaconda  Copper  C<mi- 
pany  and  leased  tci  Michael  lyparrell.     G.  A.  Harrington,  superintendent. 
Mine  is  a  small  producer  of  argentiferous  copper  ore,  and  Ls  eonuectcd  under- 
gnmnti  with  the  J,  I,  V.  and  Ground  Squirrel  mines. 
MONITOR  MINING  CO.  BRITISH  COLUMBU. 

Letters  relumed  unclaimed  from  former  mine  office,  Aibemi»  Vancouver 
Island,    B.  e. 
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MONTAGNAT  MINE.  NEW  CALEDONIA. 

Mine  ofl&ce :  Diahot,  New  Caledonia.    A  new  property,  in  process  of 
development,  said  to  have  an  ore  body  of  considerable  size. 
MONTANA  &  ARIZONA  CONSOLIDATED  COPPER  CO. 

Charter  surrendered  and  company  disincorporated. 
MONTANA  &  ARIZONA  COPPER  MINING  CO. 

Letter  returned  unclaimed  from  former  office,  68  State  St.,  Boston,  Mass. 
MONTANA  CONSOLIDATED  MINING  CO.  MONTANA. 

Letters  returned  unclaimed  from  fonner  office,  79  Wall  St.,  New  York, 
and  former  mine  office,  Saltesc,  Missoula  Co.,  Mont. 
MONTANA  COPPER  MINING  CO.  MONTANA. 

Letters  returned  unclaimed  from  former  office,  Helena,  Montana,  and 
mine  office,  Helmville,  Lewis  &  Clarke  Co.,  Mont.     Secretary  committed 
felo  de  se.     Moribund. 
MONTANA  COPPER  &  GOLD  MINING  CO.  MONTANA. 

Controlled  by  International  Copper  &  Gold  Co. 
MONTANA  &  MICHIGAN  MINE.  MONTANA. 

Property  of  this  name  is  said  to  have  a  70(K  tunnel  showing  ore  assaying 
up  to  19%  copper,  on  Canyon  Creek,  Teton  county,  Montana. 
MONTANA  MINERAL  LAND  DEVELOPMENT  CO.  MONTANA. 

Office :  Ferguson  Blk.,  Pittsburg,  Pa.  Mine  office :  Basin,  Jefferson  Co., 
Mont.  Employs  40  men.  Organized  1902,  under  laws  of  Montana,  with 
capitalization  $3,500,000,  shares  $1  par;  issued,  $2,700,000.  Thomas  C. 
Kelly,  president;  John  G.  Mizer,  vice-president  and  treasurer;  Frapk  J. 
Weixel,  secretary;  James  Humes,  general  manager.  Lands,  19  claims, 
area  circa  300  acres,  in  the  Cataract  district.  Country  rocks  are  granite, 
showing  fissure  veins  carrying  sulphide  ores,  mainly  chalcopyrite.  One 
vein,  of  100'  width,  is  opened  by  an  850'  shaft,  and  tunnels  of  525', 
1,400',  700'  and  800',  with  3,425'  of  lateral  openings,  giving  average  assays  of 
6%  copper,  6%  to  12%  lead,  15  oz.  to  30  oz.  silver,  and  20  cents  to  $3  gold 
per  ton.  Company  estimates  50,000  tons  blocked  out  for  stoping.  Has 
steam  plant  of  200  h.  p.,  with  two  75-h.  p.  hoists,  good  for  2,000'  depth,  and 
a  4-drill  Ingersoll-Sergeant  air-compressor.  Has  a  20x40'  log  machine  shop, 
^OxSC  smithy,  24x30'  carpenter  shop,  and  30x80'  engine  and  boiler  house. 

Concentrator,  of  logs,  is  35x120'  with  7x10"  Blake  crusher,  1  train  of  rolls, 
^ight  3-compartment  jigs  and  2  Wilfley  tables.  Concentrator  is  idle,  pres- 
ent management  confining  attention  to  underground  development.  Prop- 
erty has  produced  7,000  tons  of  ore,  sold  for  $166,238.  Management  is 
^ood  and  property  is  regarded  as  promising. 
IftOKTANA  MINING  &  DEVELOPMENT  CO.  MONTANA. 

Oflfice:    1007    Bessemer    Bldg.,    Pittsburg,    Pa.     Mine    office:    Carter, 

Missoula  Co.,  Mont.     Employs  7  men.     Organized  Oct.  7,  1902,  under  laws 

of  South  Dakota,  with  capitalization  $1,000,000,  in  2,000  shares  of  $100  par 

and  800,000  shares  of  $1  par ;  issued,  $525,000.     Nelson  Weddle,  Jr.,  president ; 

Chas.   F.  Rieger,  vice-president;  J.   F.   Hinckley,  secretary  and  treasurer; 

W.   A.   Pray,  general  manager;  Wm.   Bryan,   superintendent.     Lands,  33 
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L'Jaims,  area  660  acres,  partly  patent^,  abo  85  acres  of  milkites,  all  Umbered, 
in  the  Spring  Giilrli  district.  Countrj'  rocki§  are  shale  and  qimrtzite,  shuu- 
ing  mineral  hodies  along  fault-plaJiCS.  Four  ore  Ixxlies,  of  4'  to  5(i'  \^idth, 
are  undergoing  development,  hfiiug  opened  by  a  3tR)'  shaft  titid  rrossctil 
tunneU  of  S(J()'  and  900',  with  a  total  of  3,200'  of  underground  opening!*, 
estimated  to  show  1U;CN_KJ  tons  of  ore,  wnth  500  tons  blocked  out  for  gtoping, 
ore  averaging  %%,  copper,  ^%  lead,  20  oz*  silver  and  $1.50  gold  per  ton^j 
Ores  are  malarhite,  ehalcocite,  ebtilropyrite,  eiiargit«  and  tetmbcKliil^H 
Company  will  continue  development  during   1905.  ^^ 

MONTAlfA  ORE  PURCHASING  CO.  MORTANA, 

UfTiee:  31  Nassau  Si.,  New  York.     Mine  office:     Butte,  Siher  Bow  Co., 
Mout.      (irgani?^     1H83,    under    laws    of    Montana,   with    capitalisatJou 
12,500,000^  dehenturey,   fl.miO.fMW)   first -mortgage   6%    l>onds.     F.   Au 
Heinze,   president   and   geneml   nmnai^er;  John   MacGinnis,    vice-presid 
Arthur   P.    Hein/e,  fteoretar}-;  Stanley  GifTord,  treasurer.     Is  controlled 
the  l-nited  Copper  Co.,  which  holds  7f>,7t)l  shares*  out  of  80,000  shares  Imxtt^ 
and  own*-  the  entirr*  u^suo  of  bonds.     Property  ineluilew  the  Rarus,  Snobomij 
Tramway,  JohnstowTi,  Glengarry,  Mountain  Cluef  and  other  mines,  a  nuiulii 
of  which  are  in  litigation  with  the  Amalgamated  interests  over  titles,  ape^e 
etc.,  and  sevenU  of  which  are  owned  through  subaidiarj'  corpomtions, 
accordance  with  the  Montana  plan  of  organizing  a  variety  of  compaiii 
ujx>n  a  single  property,  to  the  great  confuKion  of  all  earnest  inquirrrR  far 
fundamental  facts,     Compiiny  leases  a  1,000-ton  concent mtor,  at  Iiai)in,aur/ 
operate.s  a  .«<meher  at   Butte, 

The  following  table  gives  a  aummarj'  of  operationa  and  insults  for  th 
two  past  fijical  years,  ending  June  30: 

Tons  of  ore   mined 293,332  224,080 

Gross  proceeds $3,587,601       $l,eiH,<M5 

CoRt  of  mining  . .    1, 039,021*  64d332 

Cost  of  rtMiuetion ...  1,303,554  564,681 

CbHt  of  frt  ight  on  ore 95,332  50,418  I 

Cost  of  marketing,  reiining,  etc 54K,514  5tM,800  ] 

Net  proceeds .         001,250  429,11^ 

Gross  yield,  per  ton  ,..♦..  12.23  7  56 

Cost  of  mining,  per  ton 3.54  2  WO  I 

Cost  of  reduction,  per  ton 3  C2  2  S?  j 

Cost  of  transportation,  \wt  ton.  cents.  .....  .325  ^  ! 

MOWTAWA  SCOTCH  BONKET  COPPER  MOITTAW- 

ft  GOLD  MIWIISG  CO, 
Ofliee:     Driven f>nrt,     Wa*^h.     Mine    office:    Cooke,     Park    Co.,    Mont] 

C.  A,  Wrlrox,  superintendent.     I.ands  include  the  Cora,  Maggie  and  JrnTWij 

V^  groups,  carrv'ing  or**s  i>f  gold,  silver  and  copper,  anil  employing  It^  tr>  l5l 

men,  on  fJe\'elopment   u'c>rk,  ;it   last  accounts. 

MONTANA  VERDE  COPPER  CO.  MOHTA 

Office:  21  Park  Row,  New  York.     Mine  office:    82  Owsley  Blk.,  Butt< 
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Silver  Bow  Co.,  Mont.  Jos.  Johnston,  general  manager;  N.  F.  Norman 
secretary  and  treasurer.  Organized  1902,  under  laws  of  South  Dakota, 
with  capitalization  $2,500,000,  shares  $1  par.  Lands,  16  claims,  in  the 
Bemice  district  of  Jefferson  county,  30  miles  from  Butte,  showing  a  lai^e 
body  of  low-grade  ore,  traversed  by  numerous  small  veins  canying  high 
values  in  copper  and  gold,  developed  by  tunnels  of  275'  and  350^.  Has 
steam  power  and  a  lO-stamp  mill,  employing  about  25  men. 
MONTANA  ZINC  CO.  MONTANA. 

Mine  office :  Butte,  Silver  Bow  Co.,  Mont.  Clarence  B.  Wisher,  president. 
Property  is  the  Emma  mine,  formerly  operated  by  the  Butte  Mining  &  De- 
velopment Co.,  with  an  800'  shaft  showing  zinciferous  ore  carrying  a  little 
silver  and  gold,  with  prospects  that  copper  may  be  found  at  greater  depth. 
Has  leased  the  Alice  mill  and  purposes  starting  same  early  in  1905. 
SOCIETE  ANONDCA  DELLE  MINIERE  DI  ITALY. 

MONTECATINI. 

Offices:  49  Piazza  Santa  Apostoli,  Rome,  Italy.  Mine  office:  Boc- 
chegiano,  Grosseto,  Italy.  Employs  700  men.  Organized  1888,  with  cap- 
italizatioii  5,000,000  lire,  shares  100  lire  par.  Dividends  paid,  1899-1902, 
^ere  82  lire  per  share.  I.  Castelbolognesi,  president;  Alfred  Deschars, 
^ce-president;  Alfredo  San  tori,  secretary;  Paul  Marengo,  general  manager; 
^^lo  Cerrina,  superintendent ;  Guglielmo  Vallada,  engineer. 

Holdings  of  this  company  include  the  Montecatini,  Massetana  and 
"Occhegiano  mines,  all  very  ancient  properties,  worked  successively  by 
^He  Etruscans,  Romans,  Goths  and  Italians.  Massa  Maritima,  20  miles 
distant,  on  the  Mediterranean  railroad,  is  the  nearest  station.  The  gangue 
of  the  Montecatini  ores  is  a  brecciated  red  porph)rry  carrying  chalcopyrite, 
"Ofnite,  disseminated  and  massive  chalcooite  and  occasional  native  copper, 
^  ores  averaging  about  7%  in  tenor  as  mined.  Present  development  is  by 
oneahaft  of  125' metres  and  5  tunnels,  giving  about  8,000m.  of  underground 
openings,  \ftth  about  500,000  tons  of  ore  in  sight.  The  property  Is  equipped 
^th  steam  power  and  has  a  concentrator  with  5  crushers. 

The  dressed  ores  sent  to  the  smelter  average  about  36%  for  the  Monte- 
<^tmi  mine  and  about  11%  each  for  the  Massetana  and  Bocchegiano  mines. 
*^  smelter,  at  Leghorn,  has  4  reverberatory  furnaces  and  a  converter  plant, 
*^  a  sulphuric  acid  plant  for  the  utilization  of  the  sulphur,  ores  of  3.5% 
^nor  in  copper  canying  about  40%  sulphur.  Annual  production  of  the 
«ompQny  is  about  5,000  to  6,000  tons  of  9%  to  10%  ore,  12,000  tons  of  cuprous 
pyrites  averaging  3.5%  copper  and  21,000  tons  of  cuprous  pyrites  averaging 
2^%  copper  tenor.  For  the  7  years,  1895-1901,  the  company  produced 
257^  tons  of  ore  of  all  grades,  the  average  being,  for  first  grade,  10.67% 
copper;  second  grade,  3.44%  copper  and  45%  sulphur;  third  grade,  2.67% 
copper,  the  average  of  all  grades  for  7  years  being  3.68%  copper  and  28.15% 
mlphur. 

KOIITE  CRISTO  COIISERVATIVE  MINING  CO.  ARIZONA. 

Mine   office:    Paradise,  Coshise  Co.,   Ariz.     Lands  are  sundry  claims 

about  two  miles  north  of  Paradise,  at  a  site  formerly  known  as  Gayleyville. 
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MONTE  CRISTO  GOLD  &  COPPER  CO.  UTAH. 

Oilkvi  i2S  IkHtly  HU\^.,  Sfilt  Lake  City.  Utah.  Mine  office:  MilfonJ. 
Bcavt-r  Co,,  LUah,  Cu pi tjili/a lion  $125,tJ0(l,  shares  2/k!,  pmr.  J.  L,  Ciaig, 
president;  C,  T,  Wardlow,  secreUiry  tind  treasurer;  Edw.  Mingle^  super- 
intendent. Hi43  about  l,(i05'  of  uiidergrround  developnient,  giving  on» 
ttKSttyinR  up  to  11%  copper  ajid  72  ux*  silver  per  ton. 
MONTE  CRISTO  MINE.  MONTANA, 

Mine  ofTire:     Kiriiini,  Lewis  A  Clarke  Co,,  Mont.     Idle, 
MONTE  CRISTO  MINING  CO,  ARIZONA. 

OtTice  and  mine:  Metralf,  Graham  C^k,  Ariz.  Henr}'  Brigham,  pir**!- 
,  dent;  Ili»/ugii>  Munll*j»  secretary  and  geneml  inaJiager,  Lniids,  5  rUitn^. 
on  Chase  Crtt»k,  about  2  miKsal)ove  Metcalf,  earrying  a  fissure  vein  in  porphyry 
showing  3' to  4'  (\i  oxidized  ores  a^^saying  up  hi  45% >  ripened  by  a  »«hailav^  ntmfl 
and  tunnel-s  of  HWK  and  2()0'.  Made  first  shipment  of  ore  to  8liatinon  sineJltv 
Mfiy  [.  1904. 
MONTEREY  GOLD  &.  COPPER  MINING  CO. 

DisupfK'anfHi  fn»ni  funuer  ntlit  e,  11   Hrctadway,  New  Vtirk. 
MONTEREY  GOLD  MINING  CO.  WASHINGTO?r 

Mine  office:     Bolster,  Okanogan  Co.,  Wn^h.     ()rcf«  eiirrj*  gold,  sih-w»  eoj> 
per  and  iead» 
MONTEREY  SMELTING  &  REFINING  CO*  MEXJCO. 

Otfiee  and   Wiirks:     MouLerey,    Xiievo   Leirn,   Mev.     ( apitatixalion  wn? 
increased  in  1^)3  lo  $.S,iW)"«*,(MH),  Mexican.     Has  an  extensive  8nic!rin|C  plant, 
and  clew's  a  large  castom  business  on  silver,  lead  and  copper  un^.     Prod'M 
iti  irMKi  was  2I5,5I>S  lb.s.  refined  copper, 
MONTE  RUBIO  GROUR  SPAIH. 

Mine  oflice:  riiiniogo,  Huelva,  Sptiin.  Under  lease  to  United  Albfi 
Co,  C.  &  J.  Hundheim,  ownet^;  Wni.  Guthrie  Btjwie,  munag«*r.  LaniK 
too  Ivectarcaw,  including  Monte  Hubio,  Gibratrerand  Athalcni  ArMc-nl  nnti» 
Prop^Ttit'H  show  extensive  reinainK  of  Koinrin  and  nK>deni  workihgi*  t«  ll» 
water-Ie\cl,  showing  numemus  masse*  of  ferruginou.s  gangue  iniprpgiwtrd 
with  copper  oxides,  sylph  ides,  sulphates  and  carlmnales.  lA»«t*i'*  sAJd  te 
plnn  building  a  2'J-kilumetre  railway  to  Cotna  Veml. 
MONTEZ0MA  COPPER  CO. 

Office :     Alhuqueniue,   N.   M.     Incorfiorfitad   19()2,    witli   capiUli 
|50tl»00«),  shares  $1    pjir.  by  Geo.  Crocker,  Chas.  Hidl  \^*lierler  and  M.m- 
P.  Brewen     Ixjcation  of  lands,  if  any,  unknown. 
MONTEZUMA  LEAD  CO, 

Mine   olfice:   tStinta    Barbara,    Parral,   Clilhuahua.    Hex.     A 
zinc  mine»  carrying  incidental  valuea  in  gold  and  silver,  willi  0.5%  i 
copper.     Produrtion  is  al>out  l2t},(K)0  tons  of  ore  yearly. 
MONTEZUMA  MINING  CO,  WASHING 

Lairds,  0  (lairns,  *)  inilps  from  Fairfax,  Wash.     Orr  ocruf^  as  *iki;i'"' 
auriferous  chaleopyrit^?.  in  a  fis«iur<*  vein  tmverKinjf  diorit^e. 
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MONTEZUMA  AND  THE  WHIZZERS  SOUTH  DAKOTA. 

GOLD-COPPER  MINE. 

Office  and  mine:  Dead  wood,  Lawrence  Co.,  8.  D.  Employs  28  men. 
Owned  by  J.  T.  Gillmore,  manager,  and  the  C.  W.  Carpenter  estate.  Lands, 
13  claims,  patented,  area  135  acres,  in  the  Whitewood  district,  showing  a 
prominent  gossan  capping  with  several  cupriferous  veins,  of  which  one  has 
an  estimated  average  width  of  45',  and  has  been  traced  3,00(y.  Has  been 
worked  for  gold,  to  nearly  the  water  level.  Owners  plan  sinking  a  500'  two- 
compartment  working  shaft.  Has  produced  considerable  low-grade  fluxing 
ore,  sent  to  the  Golden  Reward  smelter,  at  Deadwood. 
KONTGOMERY  GOLD  LEAF  MINING  CO.  NEW  JERSEY. 

Office :  Belvidere,  N.  J.     H.  G.  Deshler,  secretary  and  treasurer.     Lands, 
QiiQeral  rights  to  1,028  acres,  in  Pahaquarry  Twp.,  Warren  Co.,  N.  J.,  for* 
Qieriy  worked  as  a  copper  mine  and  showing  low-grade  ore  in  old  workings. 
HORTPEUER' COPPER  MINING  &  SMELTING  CO.  IDAHO, 

liine  office:  Biontpelier,  Bear  Lake  Co.,  Idaho.  .Fredk.  W.  Rose,  super- 
ii^tendent.  Ftoperty  includes  the  Duke,  Emerald  and  other  mines,  carrying 
^igentiferous  copper  ore.     Idle  at  last  accounts. 

IIONTREAL  &  BOSTON  CONSOLIDATED  BRITISH  COLUMBIA. 

MINING  &  SMELTING  CO.,  LTD. 

Office:  Canada  Life  Bldg.,  Montreal,  Canada.  Mine  office:  Greenwood, 
^*  C.  Organized  April,  1904,  under  laws  of  Ontario,  with  capitalization 
^^>500,000,  shares  $5  par,  as  successor  of  the  Montreal  &  Boston  Copper  Co., 
*^Ul.,  Dominion  Copper  Co.,  Ltd.,  Morrison  Mines,  Ltd.,  Athelstan-Jackpot 
^<>Ul  Iklining  Co.,  Brooklyn-Stemwinder  and  Rawhide  mines.  Col.  George 
*^P^»  president;  Archibald  G.  Loonus,  secretary  and  treasurer;  H.  T.  Pem- 
^^^Hon,  general  manager;  J.  C.  Welsh,  smelter  superintendent;  Geo.  H.  Col- 
"^  mine  superintendent. 

Lands  are  very  extensive,  nearly  surrounding  the  properties  of  the 
^^i^&oby,  also  a  32-acre  smelter  site,  an  80-acre  townsite  and  a  water-power 
^  Boundary  Falls.  Lands  of  the  Montreal  &  Boston  Copper  Co.,  Ltd., 
iiH^uded  the  Sunset  and  Crown  Silver,  on  which  the  principal  development 
*^  been  secured,  also  the  Jewel,  Ruby,  King  Solomon,  Morrison  No.  7, 
^'  0.  D.,  and  Florence  fraction.  These  lands  show  4  lenses  of  low-grade 
k  ^phide  ores  containing  large  percentages  of  iron,  lime  and  silica,  rendering 
I  5^  ores  self-fluxing,  these  returning  about  23  lbs.  of  copper  and  $1  or  better 
^  Sold  and  silver  per  ton. 

Hie  Sunset  has  a  412^  main  shaft  and  the  Crown  Silver  has  a  265'  main 

^i^.     There  also  is  an  SSO'  tunnel,  with  total  underground  openings  of 

f^^'^Oat  two  miles,  but  the  bulk  of  the  ore  is  won  open-cast,  in  a  large  quarry. 

^'^  trestle  runs  from  the  Sunset  shaft  to  a  2,000-ton  ore  bin  on  the  railroad 

\^Sig,  whence  ore  is  shipped  to  the  smelter.   The  mine  has  a  good  power 

'^lipinent,  including  a  100-h.  p.  14x20^  duplex  link-motion  Jenckes  hoist, 

80-h.  p.  14x20*  double-cylinder  Lidgerwood  hoist,  half  of  a  20-drill  duplex 

tasoll-Sergeant  air-compressor  and  two  80-h.  p.  boilers.     Surface  buildings 

^ude  a  machine  shop,  smithy,  assay  office,  boarding  house  and  bunk- 
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The  Morrbon  miDes  have  &n  ftrea  of  65  acres,  crx>wn-grant«d,  showing 
lensea  oi  ore  in  altered  ImwsUme  earr>iag  auriferuus  and  slightly  af^ntiferous 
clialcopyriic,  opened  by  shafU  of  55'  and  2^)',  with  4,300'  of  tunnels,  esii- 
maied  to  ahow  200,(X)U  torn  of  ore,  with  1  U>,CXM)  tons  blocked  out  for  sloping. 
Property  b  capable  of  shipping  150  torn  daily  during  1905.  Average  smeller 
returns  are  0.6%  copper,  0.5  oz.  to  1  oz,  silver  and  0.2  at,  gold  per  Ui% 
average  ore  value  being  about  $4  per  ton.  Hjis  a  llQ-h.  p*  steam  pbflt 
with  7x0'  hoLdt,  5^driit  liand  air  compressor  and  necessury  surface  buildings. 
Canadian  Pacific  railroad  is  1 5-4  niiles  diatant. 

The  Athelstan-Jackpcjt  b  worked  open-cast,  with  about  100,000  tool 
of  ore  in  sight,  ore  running  0,6  oz.  silver  and  up  to  0.8  ox.  gold  per  ton, 
avemgirig  about  S7.50  per  ton  in  value, 

Ijjinda  formerly  liuld  by  the  Dominion  Copper  Co.,  Ltd.  include  Ihtt] 
Brooklyn,  Sternwintier,  ILiwhide,  Standard,  Idaho  and  Monteztuoa  claims. 
The  Brooklyn*8tein winder  grtmp,  area  170  acres,  has  about  350,000  tons  of 
ore  in  Might,  whic-h  will  average  about  2%  copper,  0.3  ox.  silver  and  0,1  oz. 
gold,  with  an  avemge  value  of  S5.62  per  ton.  The  BrooklyTi-Stemvvinder 
lias  been  givrn  new  mafliinery  of  diM  tons  daily  rapacity,  and  was  prciductQg 
about  400  tons  daily  at  tlie  close  of  li>04.  The  Kawliide  mine  lias  a  blanket 
vein  Bliowing  5  acres  of  low-grade  auriferous  sulphide  or«,  80*  tliick, 
which  cim  be  mined  cheaply  Uy  steam-shoveb.  The  property  should  pro- 
duce about  300  toiLS  daily  in  1005. 

The  Movmtain  Hose  mine,  at  Summit,  B.  C.  has  much  the  same  ore 
as  the  Syii24et,  valuable  chiefly  for  fluxing,  owing  to  the  large  excess  of  ircMi, 
the  ore  carrj-ing  oiily  email  Vidues  in  copper,  silver  and  gold.  The  ore  bodies 
are  large,  atul  t  he  property  is  worked  open-cast.  The  company  aJao  owns  a 
three-fi>urthK  interi'.Ht  in  the  Emma  mine. 

The  snu^tcr,  at  Ik>undary  Falls,  4  miles  from  the  mine,  ia  eoQDeeted 
therewith  by  the  Canadian  Pacific  railway.  The  smelter  is  120x1 
on  the  ground  and  78'  high,  built  by  the  Standard  Pyritic  Smelting  Co.,  bi 
giav«r  operated  until  thought  by  present  owners,  June,  1901.  There  are 
three  furnaces,  40x170'  at  the  tuyeres^  nominally  of  300  tons  azMl  actually 
of  about  400  tons  daily  capacity,  with  crushers,  rolls,  Vezin  and  Bridginan 
automatic  samplers,  belt  conveyors.  No.  7  ConnersviUe  bloweia  and  a  250- 
light  dynamo.  Smelter  has  16  ore  bins,  each  10x34^  in  the  buildinKf  ^i^^ 
3  large  ore  bins  and  coke  bins  outaide,  having  railroad  tracks  rttmung  above. 
The  stone  and  brick  dust-flue  is  200^  loug^  leading  to  a  stack  112^  high  and 
O'O'  in  diampler.  The  tnslaUatton  of  a  fourth  furoace  aiid  a  eottv^tter 
plaol  ia  eoutemplated.  Slag  formeriy  was  granulated,  but  noir  is  dumped 
molten,  the  stnelter  tui^ittg  a  40*  slag-Hae  with  7x12^  bcoiuollve.  P^odtict 
of  the  smeltar  is  a  matte  of  45%  tenor,  to  be  comieitcd  at  the  Qraaibj 
Tha  amaltar  was  blown  in  late  in  1904,  after  nearly  a  year'a 
duelkm  in  tgOS  was  ^^551. 142  Ifae.  n^ned  copper,  58.72S  oa.  mtnt  aod 
T^IOft  at.  gold.  In  1904  tW  sawller  treated  about  mjom  Ioob  of  ore*  prc»- 
dueie^  t.l25  toths  ol  tnattcv  eoolaliiiiig  mpptOKimalijy 
11.4^  iM.  sihw  Mid  «,4»  01.  ipiM.    M  bwDote  of 
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producing  about  600,000  lbs.  of  copper  monthly,  from  2  furnaces.  It  is 
planned  to  install  a  fourth  furnace,  which  would  permit  a  monthly  output 
of  approximately  1,200,000  lbs.  Monthly  mining  and  smelting  costs  are 
put  at  $3.05  per  ton. 

The  Montreal  &  Boston  is  a  very  large  and  very  low-grade  property, 

but  with  adequate  capital  and  careful  management  should  make  a  large 

and  profitable  producer. 

KOIITREAL  GROUP.  UTAH. 

Held  by  the  Royal  Gold  &  Copper  Co.,  at  last  accounts. 

MOHTT  HERMANOS.  CHILE. 

Mine  office:  San  Juan,  Freirina,  Atacama,  Chile.     Principal  properties 

are  the  Quebradita,  300^  deep,  opened  1834 ;  Rosario,  290^  deep,  opened  in 

1854;  Manto,  160^  deep,  opened  in  1846,  and  San  Jos^,  ISO'  deep,  opened  in 

1851. 

MOIUHENT  COPPER  MINING  CO.  MONTANA. 

Organized  August,  1902,  by  Alex.  S.  Christie  et  al.,  of  Butte,  Mont.,  with 

capitalization  $75,000.     Lands  are   on  Bloody  Dick  Creek,  30  miles  from 

Bed  Rock,  Beaverhead  Co.,  Mont. 

HOON  GOLD  MINING  CO.  CALIFORNIA. 

Office :  Valley  Springs,  Cal.     Mine  office :  Richey.  Amador  Co.,  Cal.     J .  B. 

^'Ucas,  vice-president  and  general  manager.     Has  two  shafts,  of   lOO'  and 

I4(/.    Vein-stufT  is  a  sulphide  mineralization  of  diabase  and  talcose  schist, 

harrying  gold  and  copper  values. 

MOON-ANCHOR  COPPER  MINING  CO.  WYOMING. 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.     Organized   1901 

^der  laws  of  Wyoming,  with  capitalization    $1,000,000,  shares  $1   par. 

L.  W.  Tennant,  president  and  general  manager;  W.  J.  Wemli,  secretary  and 

^teasurer.     Lands,  3  claims,  area  60  acres,  in  the  Upper  Platte  district,  said 

^  show  a  50^  fissure  vein  of  sulphide  ore  giving  assays  up  to  10%  copper, 

^vdoped  by  a  200^  shaft.     Property  has  a  steam  plant  and  is  regarded  as 

fuominng. 

^IDOHMERA  COPPER  MINING  CO.,  LTD.  AUSTRALIA. 

Offices:  69,  Queen  St.,  Brisbane,  Australia.    Mine    office:  Moonmera, 

Hi  Rockhampton,  Queensland,  Australia.    T.  G.  Dewar,  secretary;  Samuel 

Phillips,  general  manager.    Lands,  4  leases',  area  200  acres,  showing  4  ore 

tKxIies,  2  of  which  are  partly  developed.    Country  rocks  are  sandstone  and 

^nnite,  veins  having  an  arenaceous  gangue.    Gold  is  found  in  the  oxidized 

%oiie,  but  values  turn  to  copper  at  a  little  depth.    Ores  are  mainly  sulphide, 

"^ith  a  little  oxidized  ore  and  some  native  copper,  sometimes  as  flakes  and 

%oa]l  sheets,  but  conunonly  disseminated  in  small  particles.    The  property 

^bo  shows   laige  bodies  of  low-grade   carbonate  ores.    The  ores  average 

^.75%  to  2%  copper,  and  by  rejecting  about  70%  of  the  ground  broken,  can 

lonush  5%  ore  to  the  mill,  which  should  concentrate  to  about  17.5%  copper 

^ad  9  dwts.  gold  per  ton.    The  mine  b  opened  by  shafts  of  50^  and  93'  and 

I75  tonneb,  of  90^  to  280^  length. 
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MOONTA  CENTRAL  COPPER  CO.,  LTD.  AUSTR. 

Offices:  30,  Moorgate  St.,  London,  E.  C,  Englancl  and  Adelaide,  I 
Australia.  Mine  ofiicc:  Wallaroo,  Yorke  Peninsula,  South  Ausi 
A.  Lessct,  chairman;  John  Alex.  Russell,  secretar>' ;  John  S.Scott,  mai 
Oi^ganized  Oct.  29,  1901,  as  a  leorganization  of  the  Mid-Moonta  C 
Mines,  Ltd.,  with  capitalization  £110,000,  shares  £1  par,  in  50,00( 
cumulative  preference  shares  and  60,000  ordinary  shares.  Deben 
issued,  £1,400  at  10%.  Lands,  152  acres,  held  under  99-year 
expiring  1991,  from  the  South  Australian  government.  Has  steam  [ 
and  concentrator,  employing  about  75  men.  Has  4  shafts,  deepest 
said  to  show  considerable  medium-grade  ore. 
SOCIEDAD  MINERA  DEL  MORADO.  Ci 

Owns  the  AreniUas  mine,  opened  1860,  in  the  department  of  Fre 
Atacama,  Chile.     Has  a  small  matting  furnace.     Idle  at  last  accounts. 
FRANCISCO  MORAN.  HEX 

Office  and  mine ;  Mineral  de  Asientos,  Aguascalientes,  Mexico. 
MORENCI  COPPER  CO.  ARIZ< 

Office  44  Broadway,  New  York.  Mine  office:  Morenci,  Graham 
Ariz.  Stephen  Panish,  president;  Geo.  M.  Penny,  secretary.  Origii 
known  as  tlie  Arizona  Gold  Mining  &  Milling  Co.;  reorganized  as  Gold 
Mining  &  Milling  Co. ;  re-reoi^anized  as  Morenci  Copper  Co.  Lands,  sur 
claims  in  the  Morenci  district,  \\ith  a  150^  shaft,  showing  6%  copper  ore 
the  Micawber  group.  Moribund. 
MORENCI  COPPER  MINES,  LTD.  ARIZO 

Merged,  1903,  into  Clifton  Consolidated  Copper  Mines  of  Arizona,  Ltd 
M0R6ERNSTERNWERK.  GERMil 

Mine  office ;  Kupferberg,  Schlesien,  Germany.     Employs  250  men. 
MORMON  GIRL  MINING  CO.  ARIZO 

Office:  care  of  Western  Trust  &  Guaranty  Co.,  New  York  Life  K 
Chicago,  111.  Mine  office:  Cave  Creek,  Maricopa  Co.,  Ariz.  Organized  A 
26,  1903,  under  laws  of  Arizona,  with  capitalization  $500,000,  shares  $1 
M.  D.  Shipman,  president;  Henry  D.  Spencer,  vice-president;  Davis  £▼ 
secretary;  A.  W.  Fisk,  treasurer;  Chas.  Da  vies,  superintendent.  Land 
claims,  area  80  acres,  also  5-acre  millsite,  in  the  Cave  Creek  district,  ahoi 
two  4'  contact  veins,  between  granite  and  slate,  and  diorite  and  slate,  gi^ 
average  assays  of  6%  to  8%  copper,  4  oz.  to  15  oz.  silver  and  $4  to  ISO  | 
per  ton,  from  silicates  and  silicious  oxides  and  carbonates,  opened  b 
225'  shaft  and  a  400'  tunnel.  Has  steam  power,  carpenter  shop,  mad 
shop,  smithy,  boarding-house,  and  a  25-ton  mill,  with  5  stamps  an 
10-ton  Huntington  mill  set  tandem,  also  a  25-ton  leaching  and  cya; 
plant.  Ores  are  said  to  give  average  returns  of  about  $20  per  ton,  and  i 
crushing  and  amalgamation  of  gold  on  the  plates,  tailings  are  first  leai 
for  copper  and  afterward  cyanided  for  gold.  Copper  i^ecipitates 
shipped  to  custom  smelters.  Apparently  idle. 
MORNING  STAR  MINE.  CALIFOR 

An  old  and  idle  mine,  in  the  Mogul  district,  north  of  Markleeville,  A 
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county,  Gaiifornia,  showing  ores  assaying  as  high  afl  17%  copper,  49  oz.  silver 
and  $32  gold  per  ton. 

MORHING  STAR  MDinfG  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  mine  office,  Dewey,  Yavapai  Co., 
Ariz. 
IIORONG  mNE.  VIRGINIA. 

An  old  property  near  Viigilina,  Halifax  county,  Virginia. 
KORRISON  MINES,  LTD.  BRITISH  COLUMBIA. 

Absorbed,  1904,  by  Montreal  &  Boston  Consolidated  M.  &  S.  Co. 
MOTHERLODE  COPPER  MINING  CO.  VIRGINIA. 

Mine  office:  Virgilina,  Halifax  Co.,  Va. 
[      MOUNT  AETNA  GOLD  &  COPPER  MINING  CO.  UTAH. 

Supposed  to  have  property  somewhere  in  Utah.  J.  A.  Kauffman, 
luperintendent,  at  last  accounts^     Piesumably  idle. 

KOUHT  ANDREWS  MINE.  ALASKA. 

Mine  office:  Coppermount,  Prince  of  Wales  Island,  Alaska.  Title  has 
been  in  dispute,  but  by  recent  ruling  of  the  general  land  office  seems  vested 
in  Samuel  Lichtenstadter,  of  New  York,  who  is  supposed  to  represent  a 
Scotch  syndicate. 

HOUHT  BABINDA  MINE.  AUSTRALIA. 

A  Queensland  property  that  in  1902  produced  a  little  ore,  dressed  up 
by  hand-cobbing  to  23%  copper  and  20  oz.  silver  per  ton,  with  small  gold 
Vihies. 

MOUHT  BAKER  &  SHUKSHAN  MINING  CO.  WASHINGTON. 

OflSce:  35  Hinkley  Blk.,  Seattle,  Wash.  Mine  office:  Shukshan,  What- 
com Co.,  Wash.  J.  Conaway,  president;  C.  M.  Walsh,  secretary;  Geo.  B. 
^Wvay,  superintendent.  Has  copper-gold  ores,  opened  by  320'  tunnel, 
^  plans  improving  an  available  water  power  and  erecting  a  reduction 
|bnt.    Employs  10  men. 

ttnnrr  bulga  copper  co.  Australia. 

A  partially  developed  property  in  the  Orange  divison  of  New  South 
Wiks,  Australia. 
lUUNT  CHALMERS  COPPER  MINES,  LTD.  AUSTRALIA. 

Voluntarily  wound  up.  Hay  1,  1901. 
iOOETS  DES  MINES  DE  CUIVRE  DE  AUSTRALIA. 

,     MONT  CHALMERS. 

Company  wound  up,  190^. 
lOUNT  DIAMOND  COPPER  CORPORATION,  LTD.  AUSTRALU. 

Offices:  18,  Broad  St.  Ave.,  London,  E.  C,  Eng.     E.  Fewings,  chairman; 
lb  G.  Brown,  secretary.     Laiids,  240    acres,    leasehold,    5  miles   northeast 
'' Wandie  goldfields.  South  Australia.     Idle  and  apparently  moribund. 
DUIT  DONALDSON  COPPER  CO.,  LTD.  TASMANIA. 

Offices:  38,  Gracechurch  St.,  London,  E.  C,  Eng.  Col.  H.  J.  Byrne, 
abman;  D.  B.  Cotton,  secretary.  Organized  March  28,  1899,  with  capi- 
isation  £150,000,  shares  £1  par.  Lands,  159  acres,  on  Mt.  Donaldson, 
rinna,  Tasmania.     Idle  for  several  years. 
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letters  retiiriicd  innn  ktnner  oJlice,  t?aii    Francisfo^ 
14  claims,  ne^r  Si^^^y^ni,  Siskiy*iu  count >%  Califarnia. 
MOUNT  FISHER  PROPRIETARY  CO.  AUSTRALIA. 

Flarmed  Imildiiiia:  a  smeller  tit  hi8t  accouiite.     Probably  idle. 
MOUNT  FLORA  MINE.  AUSTRALIA. 

Mine  otiire:  Mackay,  Queensland,  Australia.     Made  17  tons  of  copper 
ill  19(11.     Idle  at  la,st  arrouiits, 
MOUNT  ERASER  COPPER  MINES,  LTD. 

Company  voluntarily  wound  up. 
MOUNT  GARNET  A  CfilLLAGOE  EXPLORATION. 

Offieess:  47»  Queen  St.,  Melbourne,  Aiiirtralia,  Colin  Templeton,  chair- 
man; John  Brandon,  secretary.  Capitalization  £25,0(J0,  t^bares  £10  p*^ 
£5  58,  paid  in.  Lands,  4  leases,  area  363  acres,  near  Mt.  Ganiet,  nQfthi'^^ 
Queensland^  Australia,  on  wlijrb  development  has  shown  a  large  l>ody  ^^ 
low-gmde  copper  ore,  estimated  to  ha\'e  100,000  tons  of  ore  in  sight.  IdV** 
MOUNT  GARNET  FREEHOLD  COPPER  &  AUSTRAl-^' 

SILVER  MINING  CO.,  LTD. 

In  liquidation, 
MOUNT  GARNET  RAILWAY  &  FREEHOLD  MINES.  AUSTRAl>^ 

An  ineffective  attempt  at  reorganiising  the  Mt.  Garnet  Freehold  Co^^^^ 
&  Silver  Mining  Cr*.,  Ltd. 
MOUNT  GODDARD  COPPER  MINING  CO. 

OfRre:     Fre.«^no,  Cal.     No  recent  returns.     Probably  monbuiid 
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20,  19<:i3,  uii^^ 


MOUNT  HOPE  MINE, 

Owned  by  New  Mount  Hope  Copper  Miniag  Co.,  Ltd» 
MOUNT  JUKES  PROPRIETARY  MINING  CO. 

Oflfiee:  eare  of  T.  L.  Hood,  agent,    Hobart,  Tasmania. 
claim.H  in  the  Mt,  JukeH  field,  partially  pro,*5pected. 
MOUNT  LYELL  BLOCKS  COPPER  CORPORATION,  LTD. 

HeoriEanizetl^   190*i,  as  Mt.    Lyell    Jiloeks  Mining  Co. 
MOUNT  LYELL  BLOCKS  MINING  CO. 

t>lTlres:     Fin.sbury   House,   I^mdon,    E.  C*,   Eng,,   and 
Mi4lH)urni%  Australia.     Eniploy.^  77  men.     Organized  Man  h 
lavis  of  Victoria,  as  reorganization  of  the  Mt,  Lycll  Block,  Copper  Corpomti^ 
Ltd.,  with  capitalisation  £3rM>,000,  shares  £1  par;  fully  issued  and  19s,  ::-        ^ 
paid  in.     F,  G.  Duff,  chairman;  C,  K.  Niclwla-s,  mine  manager;  E.  Habb^ .^ ■■■'*"♦ 
secretary  in  London ;  Thos,  Rolhison,  secn?tary  in  Melbourne.     Lauds,  ^^^ 
acres,  including  millsite  and  timl:>cr  lands,  also  right  for  7  years  to  mine  **" 

adjoining  lands  of  the  Mt.  Lyell  Consols,  on  royalty'  of  40%  of  net  prcif^  *f' 
Princiiial  ore  bodies  arc  low-grade  sulphides  and  native  copper,  occurrinir      ^'' 
argillaceous  i«ichiMts,     The  native  copper  Ls  claimed   lo  average  3%   yvh0^ 
probably  is  a  sc^rious  over-estimate,  and  can  be  cc»ncenl rated  bj^  simple  p\3*^^^ 
ding  to  40%  in  tenor.     This  on?"  body  has  l>ccn  proven  tcj  a  depth  of  420*  a*<^ 
Is  mined  at  a  cost  of  atiout  13s.  per  ton. 

Ground  is  ver>^  soft ,  turning  to  clay  when  weathered,  and  is  eJtceedingly 
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treacherous,  requiring  heavy  timbering  and  constAnt  watchfulness.  A 
350-ton  concentrator  started  work  August,  1904,  first  results  being  very  unsat- 
isfactory but  better  work  is  hoped  for  later.  If  Lake  Superior  mines  can 
extract  native  copper  from  refractory  trap  and  conglomerate  rock, 
hoisted  for  nearly  a  mile,  and  earn  money  on  1%  returns,  the  Mt.  Lyell 
Blocks  certainly  should  be  able  to  puddle  native  copper  from  clay  at  a  profit, 
where  the  copper  contents  are  50%  to  100%  greater,  and  rock  is  extracted  by 

tunneb. 

HOUIVT  LTELL-COMSTOCK  COPPER  CO.,  LTD.  TASMANIA. 

Title  changed,  1903,  to  Lyell  Comstock  Consolidated  Copper  Co.,  Ltd. 

KOUHT  LYELL  CONSOLS.  (NO  LIABILITY).  TASMANIA. 

Offices:    Equitable   Bldgs.,   Collins  St.,  Melbourne,   Australia.    J.    P. 

Looergan,  chairman;  N.  Madden,  secretary;  H.  S.  Muir,  mine  manager; 

D.J.Mackay  &  Co.,  138,  Leadenhall  St.,  London,  E.  C,  Eng.,  British  agents. 

Capitalisation,  £126,000.    Lands,  50  acres  on  Mt.  Lyell  and  40  acres  on 

Mt.  Darwin.     Latter  tract  has  been  prospected,  and  former  is  under  7-year 

^  to  Mt.  LyeU  Blocks  Mining  Co.  on  royalty  of  40%  of  net  profits  secured. 

KOUHT  LYELL  COPPER  ESTATES,  LTD.  TASMANIA. 

Offices:  85,  Gracechurch  St., London,  E.  C,  Eng.    Mylius  Cohen,  chair- 

nian;  F.  W.  Eccardt,  secretary.    Organized  July  19,  1899,  with  capitalization 

^150,000,  shares  £1  par;  issued,  £103,435.     Lands,  4  leaeeB  on  Mt.  Lyell, 

^ve  been  abandoned.    Liquidation   probable. 

KOUHT  LYELL  EXTENDED  CO.  TASMANIA. 

[  Offices:  138,  Leadenhall  St.,  London,  E.  C,  England,  and  Equitable 

i     ^jigs.,  Collins  St.,  Melbourne,  Australia.    J.  P.  Lonergan,  chairman;  M. 

Gillinore,  mine  manager;  J.  P.  Madden,  secretary  in  Melbourne;  H.  M.  Taylor, 

iaecretaiy  in  London.    Capitalization,  £150,000.    Lands,  30  acres  on  Mt. 
I<7ell  and  80  acres  on  Mt.  Darwin.    Idle. 
HOUirr  LYELL  MINING  &  RAILWAY  CO.,  LTD.  TASMANIA. 

Offices:    flnsbury  House,  Lond(m,  E.  C.,  England,  and  39  Queen  St., 
'     Hdboume,  Australia.    Mine  and  smelter  office:    Queenstown,  Montague  Co., 
\     Tasmania.    Employs  about  2,000  men,  of  whom  about  two-thirds  are  in  the 
(     Induction  works.    Organized  1893,  under  laws  of  Victoria,  and  reorganized 
',     Aqg  11, 1903,  with  capitalization  £1,300,000,  shares  £1  par ;  issued,  £1,200,000. 
:     Bebentuies,  £97,750,  at  5%.    Has  absorbed  the  North  Mt.  Lyell,  South 
Hutfsis,  Royal  Tharsis,  King  Lyell,  North  Crown  Lyell  Block,  Central  Lyell 
Block,  West  LyeU  Extended  and  Prince  Lyell  mining  companies,  at  various 
times.    Has  paid  dividends  of  £1,060,635,  19s.  3d.,  to  close  of  1904.     Bowes 
'    Xdly,  chairman;  Wm.  Knox,  M.  P.,  vice-chairman;  Robt.  C.  Sticht,  general 
;    manager;  W.  P.  Batchelor,  chief  engineer;  Alfred  Mellor,  secretary  in  Mel- 
;:  iNmme;  Edwin  Habben,  secretary  in  London;  Hon.  B.  Stafford  Bird,  agent, 
'obart,  Tasmania;  E.  Cams  Driffield,  superintending  engineer  of  railway; 
.  Single,  assistant  railroad  engineer;  W.  A.  Beamish,  assistant  mine  engineer; 
».  W.  Wright,  assistant  engineer;  A.  Lewis  Dean,  metallurgist;  W.  H.  Wes- 
r,  assistant  metallurgist;  A.  N.  Macnicol,  mechanical  engineer;  P.  E.  Kaep- 
1  and  H.  E.  Bannister,  accountants. 
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Lands,  2,976  acres,  in  50  leasee,  mostly  held  from  the  cro\ni  for  wC 
of  30  years,  also  300  acres  of  railway  lands  and  a  500-acre  smelter-site,  h 
ing  lands  are  in  the  Mt.  Lyell  district, of  Montague  county,  on  the  west  cc 
of  Tasmania.  Property  was  worked  in  a  small  way  as  a  gold  mine,  until  ta^ 
over  by  the  present  company,  which  began  production  in  1896.  The 
I.yeU  property  has  six  principal  lenticular  ore  bodies,  largest  being  the 
Lyell,  with  greatest  width  270',  extreme  length  660^  and  depth  730^.  1 
lense  has  a  conglomerate  foot-wall  and  schistose  hanging-wall,  carry 
sulphide  ores,  chiefly  cupriferous  iron  pyrites,  with  occasional  chal 
pyrite,  bomite,  chalcocite,  tetrahedrite  and  native  copper,  giving  tL\ 
'  age  returns  of  2.35%  copper,  2  oz.  silver  and  0.0725  oz.  gold  per  long  t 
The  low  grade  reserves  of  the  Mt.  Lyell  ore  body  average  0.65%  copj 
1.6  oz.  silver  and  0.06  oz.  gold  per  long  ton.  The  North  Lyell  gives  retu 
of  6%  to  12%  copper  and  carries  15%  to  20%  alumina  and  60%  ta  75%  sili 
giving  an  ore  exceedingly  refractory  in  furnace  unless  fluxed  with  basic  oi 
such  as  are  furnished  by  the  Mt.  Lyell  proper.  The  auxiliary  mines  g 
ores  averaging  2.25%  copper,  0.5  oz.  silver  and  0.25  oz.  gold  per  long  ton.  , 
average  analysis  of  the  Mt.  Lyell  smelting  ores  gives  2.35%  copper,  40.3C 
iron,  2.04%  alumina,  46.50%  sulphur,  4.42%  silica  and  2.50%  barium  a 
phate. 

Mining  is  done  open-cast,  in  terraces,  at  the  Mt.  Lyell  and  at  the  prind] 
auxiliary  mines,  underground  extraction  being  subsidiary  and  confined 
the  removal  of  the  richer  patches  of  ground  encountered  during  exploitatio 
of  the  ore  bodies.  A  traveling  crane  at  the  open-cast  workings  assists  f 
the  removal  of  ore.  Underground  workings  are  about  4  miles  in  the  Ml 
Lyell,  and  2  miles  in  subsidiary  mines,  exclusive  of  the  North  Lyell,  develop 
ing  about  5,000,000  long  tons  of  ore  in  the  Mt.  Lyell  and  300,000  lonf 
tons  of  ore  in  the  other  mines,  exclusive  of  the  North  Lyell.  Working 
include  25  tunnels,  from  40^  to  1,150^  in  length,  with  aggregate  length  o 
about  7,000^,  the  mine  having  a  total  of  about  40,000^  of  underground  openings 
The  Mt.  Lyell  has  a  100'  surface  shaft  and  a  168'  blind  shaft  and  260'  a 
winzes,  and  the  auxiliary  mines  have  one  148'  surface  shaft  and  nunieroii! 
winzes.  The  overburden  of  the  Mt.  Lyell  main  ore  body  is  estimated  * 
1,500,000  cubic  yards,  all  of  which  must  be  stripped  eventually.  The  min 
is  lighted  by  electricity  and  2  diamond  drills  are  used  steadily  in  probing  th 
ground.  The  North  Lyell  ores  are  much  richer  and  show  considerable  or 
remaining  that  averages  better  than  10%  copper.  The  North  Lyell  fumid* 
about  25%  of  the  total  ore  production.  The  property  is  very  valuable,  w 
the  ore  is  the  richest  in  Tasmania,  but  is  refractory  in  smelting,  unless  Uende 
with  the  basic  ores  of  the  Mt.  Lyell.  In  addition  to  the  ore  mines  thn«v 
extensive  silica  and  limestone  quarries,  with  a  crushing  plant  near  the  i 
duction  works. 

The  North  Lyell  has  a  50x284'  concentrator  of  120  tons  daily  capadt 
and  there  is  another  small  concentrator,  not  in  present  use,  that  was  i 
quired  by  the  purchase  of  an  adjoining  mine. 
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The  smelting  plant  is  at  Queenstown,  on  the  Queen  river,  \\^  miles 
from  the  mines,  receiving  ore  by  narrow-gauge  railroad,  aerial  tramway  and 
counterbalance  inclines  surmounting  the  intervening  hills,  the  aerial  tram- 
way being  of  1,500  long  tons  daily  capacity.     The  smelter  is  in  two  separate 
sections.     Smelter  No.  1  has  5  water-jacket  blast  furnaces  40x168'  at  the 
tuyeres,  and  one  36x126*  blast  furnace.     No.  2  smelter  has  six  42x127*  water- 
jacket  blast  furnaces,  the  latter  be'mg  20^  in  height,  over  all.     All  furnaces 
have  cast-iron  water-jackets.     The  capacity  of  the  large  furnaces  in  No.  2 
plant  is  about  350  tons  daily,  treating  an  average  of  about  275  tons  daily, 
and  No.  6  furnace  in  No.  2  smelter  holds  the  world's  record,  having  treated 
a  total  charge  of  724  tons  of  matte,  slag,  limestone  and  silica  in  a  single  day. 
The  furnaces  use  a  3-lb.  blast  suppUed  by  nine  No.  8  Root  blowers  and  three 
No.  7  Root  blowers,  each  driven  by  a  12x22x18*  direct-connected  compound 
condensing  vertical  engine.     Blast  is  heated  by  8  hot-blast  stoves  of  the 
hanging  U-pipe  type.     Pyritic  smelting  is  employed  exclusively,  using  no 
coke  on  ore  in  the  blast  furnaces,  and  with  a  minimum  use  of  coke  when 
concentrating  15%  first-fusion  matte  to  matte  of  about  45%  to  50%  in 
tenor  for  the  converters,  the  consumption  of  coke  averaging  only  1%  for 
entire  metal-bearing   material   treated.      The   75-ton   converter   plant   has 
two  remelting  furnaces,  6  stands  and  14  shells,  with  two  16x24x30*  com- 
pound condensing  air  compressors.   -Product   is   blister  copper  averaging 
^•83%  copper,  100  oz.  silver  and  3.21  oz.  gold  per  long  ton,  shipped,  under 
<^ontract  expiring  1905,  to  the  Baltimore  Copper  Smelting  &,  Rolling  Co.,  of 
^timore,  Md.,  U.  S.  A.,  for  electrolytic   refining.     The  smelting  plant  also 
tieats  custom  ores.    The  power  plant  at  the  smelter  has  twelve  125-h.  p. 
B&bcock  &.  Wilcox  boilers  and  16  multitubular  boilers,  giving  a  total  of 
^jOOO-h.  p.,  with  a  Green  fuel  ecenomizer,  induced  draft,  and  superheaters, 
the  joint  use  of  which  effects  a  saving  of  31%  in  fuel  charges. 

The  25a-ton  North  Lyell  smelter,  28  miles  from  the  mine,  is  75x210'  in 
*«e,  with  four  16x32^  reverberatory  furnaces,  4  blast  furnaces  and  a  con- 
verter plant.  The  North  Lyell  works  also  have  a  69x72^  sampling  mill, 
^1x66'  boiler-house  with  three  250-h.  p.  Stirling  water-tube  boilers,  and  a 
^KX/  power  house  with  200-kw.  generators  and  cross-compound  blowers. 
"^  I>]ant  is  idle.  A  little  cement  copper  is  secured  by  leaching  the  mine 
water. 

The  mine  has  steam  and  electric  power,  with  a  partly-developed  water 
fe  power.  Cordwood  is  used  for  fuel,  consumption  averaging  about  1,200 
cofds  weekly.  Electric  power  is  transmitted  to  the  outlying  plants  and 
there  also  is  a  complete  electric  lighting  system.  The  mining  plant  includes 
•  underground  hoists  and  38  power  drills.  The  company  owns  a  coking 
plant  at  Port  Kembla,  New  South  Wales,  this  having  62  funnel-shaped  ovens, 
doing  a  general  conunercial  business  in  addition  to  supplying  the  company's 
requirements. 

The  company  has  two  private  railroad  systems  of  31  and  38  miles, 
respectively,  also  a  24*-gauge  line  with  6  locomotives,  connecting  the  mines, 
flux  quarries,   smelters,   warehouses  and   yards.     The   31-mile   hne   of  42^ 
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gauge  mni  from  the  ameltcr  at  Queenstowii  to  the  seaport  of  Strahan,  rith 
extenflive  wharves  on  Ma€r]uarie  HaHK)r,  connecting  at  the  latter  point  with 
the  Htrahun-Zeehan  govern  me  tit  lim*,  giving  rail  connections  with  all  parta 
of  the  i'olony.  The  Qut*cnKtowti-8trahan  line  traverses  an  exceedingly 
ditlir'nlt  country,  1 J^^  mileis  of  this  line  having  gradients  of  1  in  20  aad  1  lo  16, 
employing  4  flpecial  Al*t  typci  locomolives  and  lentre-raek  railway  in  addi»i<)ii 
ti*  ordiJinry  adhesion  engines.  The  compiny's  private  Unes  havt?  238  cars. 
Miw'elluni^«iiu*  eiittTpn.Mea  inrlude  a  conipkHe  machine  sJjop,  iron  and  brass 
found rj^,  hriekyard  and  wuvn lilL 

IViduction    was  17,111,300   lbs.    fine  copper  in    1902;    14,798,585  lbs. 
in  Hitl'i,  tuul  l.S,4(S2.aS0  Ihs.  copper  in  1901,  the  by-products  for  1904  Ijeiflg 
^13,130  o«.  mlver  and  23,440  oz.  gold.     The  ore  reserves  of  th«  mine  ait 
estiliiatecl  at  about  l^OOO.lHKi  tons.    For  the  year  1903,  vmts  were  3s,  6<I  per 
long  Um  for  mining  at  the  Me.  Lyell,  and  lis.  (id.  for  tuiniitg  at  the  North 
MU  Kyi'li,  and  <>s.  'M.  for  smelting  and  converting.     In  the  fiscal  year  cniiwl 
8t*pt.  *M\  HlOl,  mining  and  reduction  cost;3  were  lowered  to  an  aveiage  of 
l^.  7d,  jM^r  ton,  for  the  entire  property,  in  eonse^jnem'^  of  wliich  an  increased 
pnifit  was  stunired.  notwitlwtanding  the  lower  average  grade  of  ore  won»  in 
addition  to  which  the  i^mcher  showed  a  closer  extmction  of  values,    Tbe 
Mt.  Lyell  haa  nut  been  an  easy  property  to  liandle,  presenting  a  succ«flaoa 
of  aarkku^  minit^  and  tnetAllurgioal  proUem^i.     Impossible  as  these  ha've 
appMkred  at  ttft?t,  they  liave  l>een  overcome  one  by  one,  and  the  high  regard 
in  whieh  Mr.  8lieht  is  ht^ld  by  the  miniiif  worid  lias  been  amply  earned  by 
lliii  Mfl4y  sueeiBiful  work  under  great  difiiciilties.     Ws  efficient  £«ta£f  also  is 
i^n titled  to  nutch  crv^lit  in  tlus  connectioti. 
MOURT  LYELL  HORTH  CO.  TASMAHU. 

OAcftft:  163,  LMidenhall  St ^  Ix^ndoi^  EL  C .  Eng.     lloribiind, 

momn  ltell  HtanastARv  mdies,  Lti>.  tasmahu. 

\\4uiU«rtty  wouud  itps  Jime,  1901. 
MOtJHT  LYELL  SOUTH  OOu  TASKAHIA. 

OHikmi  ISX  UftdHibfldl  Sl.^  Undoa.  R  C^  IBa^.    A  S^nese  t«in  of 
4be  ML  Ly^t  NoitK   A|«|Amit|r  monbiiiid  i^l 
mUHT  LYCLL  TASMAll  COHSTOCK  eOLOv  SILTER.  TASMAHIA. 

LEAD  4  cwMH  wxmm  oc^  Lta 

ltell  ^  mni  in  |wrwfmrHiig  at  ' 

w  MOinrr  liell  wbst«  uvl  taskaiiia. 

Hh^nmi  .V  a  Emm*.  mutUtj.    <l^M«iii  Oei.  7.  1W7. 
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MOTJlfT  MOLLOY  MIITE.  AUSTRALIA. 

A   property  in   the  llerbcrton  district  of  Queerislaiid,  Australia,   that 
has  been  worked  intermittently  in  a  small  way  for  some  years.     Produced 
ftbout  1,200  t-cms  of  high-grade  ore  averaging  20%  to  25%  copp<jr  in  1002. 
MOITHT  MORGAN  COPPER  CO.  AUSTRALIA. 

lieortjanizetl  as  Mof:)nmera  Copper  Mining  Co.,  Ltd. 
MOUNT  MORGAN  GOLD  MIMNG  CO.,  LTD,  AUSTRALIA. 

Offices:  9»  Gracechureh  St.,  l^ndon,  R  C,  En;?,  and  1 18,  Pitt  St.,  Sydney. 
AuBtralia.  Mine  oflk-e:  Rockhampton^  Queensland,  Aimtraiia.  Organized 
Oct,  1,  1886,  under  laws  of  Quec^nsland,  with  capitalization  £1,000,000,  shares 
£1  par,  R.  S.  Archer,  AuNtralian  chairman;  W.  K.  D'Arcy,  London  chair- 
man; J.  Jenkins,  London  secretar}';  H,  Woodd,  Australian  secretary;  Capt. 
G.  A,  Richard,  general  manager;  H*  P.  Scale,  mine  manager.  Lands,  tJ40 
acres  freehold,  90  acres  perpetual  lejuiehold  and  180  acroi*  leasehold.  Has 
been  a  large  and  regular  dividriid-paycr  for  20  ^^ears.  Production  is  mainly 
gold,  to  annual  value  of  about  $2,n00.(MK),  but  a  little  copper  Lb  secured  aa  a 
by-product,  and  lower  levels  of  mine  sliow  increasing  copper  values,  while 
diamond  drill  Imrings  during  past  18  months  have  proven  existence  of  large 
quantities  of  auriferous  copper  ores,  proper  treatment  of  which  will  require 
Additional  works,  adapted  to  copper  reduction.  Property  seems  likely  to 
become  one  of  the  most  important  Queensland  copper  producem  within  the 
next  few  ye^rs,  as  coiupany  is  stniui^  financially,  and  in  its  management, 
JtOUIfT  PERRY  COPPER  MIKING  CO.  AUSTRALIA. 

A  London  ecjmptmy  by  tliii*  title  is  said  to  have  reopened  the  Mount 
Perry,  mine,  in  Queensland,  Amitraha,  but  no  trace  of  company  bas  been 
Secur^  ill  London. 

MOUNT  PERRY  COPPER  &  REID'S  CREEK 
GOLD  MINES  &  SMELTING  CO.,  LTD. 
Voluntarily  wound  up,  June,  1902, 
teOUNT  PITTON  MINE. 

Mine  office:  Mt.  Pitton,  Bout!)  Australia.     T.  W.  Styles,  manager. 
ifttcam  power  and  emplctyed  about  25  men  at  last  accounts 
^tOUFT  PLEASANT  MINE. 

Mine  oiBee:  Cobar,  Robinson  Co.,  N,  S.  W.,  Australia. 
^ucer,  working  pockets  of  chalcocitje,  chaleopyrite  and  carbonates,  ores  being 
^€nt  to  the  Cobar  plant  for  smelting. 

ItfOUNT  READ  MINIKG  CO.,  LTD.  TASMANIA. 

Offices:  Worcester  Hou^^e,  Walbrook,  London,  E.  C*,  England,  and 
Cl^ook's  Chambers,  Elizabeth  St.,  Hobart,  Tasmania,  H.  J.  Campion,  chair- 
rnan;  M.  M.  Ogle,  secretary  in  London;  J.  Hickson,  secretary  in  Tasmania. 
Capitalization,  £150,000.  Lands,  80  acres,  carrying  gold,  silver,  lead 
and  zinc,  with  about  0.5%  copper,  also  121  acres  carrying  water-rights  for 
mill  and  smelter  sites. 

MOUNT  ROSE  MINI.  AUSTRALIA. 

Mine   office:    Wallaroo.    South   Australia.     J.  R«nfrey,  manager.     Has 
steam  power  and  employed  25  men  at  last  accounts. 
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MOUirr  ST.  HELEN'S  CONSOLIDATED  MDIING  CO.  WASHIHGTON. 

Office:  Marquam  Bldg.,  Portland,  Ore.  Mines  are  at  Spirit  Lake,  via 
Castle  Rock,  in  the  St.  Helen's  district  of  Skamania  county,  Washington, 
50  miles  from  Portland.  Employs  about  25  men.  Organised  1902,  under 
laws  of  Oregon,  with  capitalization  $1,800,000,  shares  $1  par.  Hugh  Mo- 
Guire,  president;  Chas.  A.  Marsh,  secretary;  Dr.  Henry  Waldo  Coe,  treasurer; 
Robert  A.  Foster,  general  manager;  Andrew  Olson,  superintendent.  Lands, 
35  claims,  area  600  acres,  also  a  40-acre  millsite,  property  including  former 
holdings  of  the  Sweden,  Cascade,  Caliunet  and  Bronze  Monarch  mining  com- 
panies, also  the  Index  mine,  2}^  miles  from  the  main  group,  said  to  show  a 
44'  vein  carrying  1.5%  copper,  and  good  values,  about  equally  divided,  in 
gold  and  silver,  with  average  gross  values  in  the  three  metals  of  $14.50  per  ton. 

The  main  group  shows  8  fissure  veins,  with  more  or  less  work  done  on  5. 
The  ore  is  sulphide,  occurring  in  12^  to  12'  pay-streaks  in  a  mineralized  zone 
of  low-grade  ore  several  hundred  feet  in  width,  the  pay-streaks  assaying  abou^^ 
9%  copper,  40  oz.  silver  and  $8  gold  per  ton,  with  occasional  lead.     Develop^^ 
ment  is  mainly  by  tunnels,  longest  350' ,420'  and  2,000',  with  simdry  opec::^^^ 
cuts  and  trenches.     Equipment   includes  an  80-h.   p.  Pelton  water  whe^^^ 
air-compressor,  power  drills,  sawmill,  etc.,  and  company  plans  building  a      ^»y.' 
or  100- ton  concentrator,  as  low-grade  ores  are  said  to  have  shown  a  o^^ 
centration  of  18  into  1.     Nearest  railway  40  miles,  but  surveys  for  three  Ik^^^ 
have  been  made  into  the  district.     Management  considered  good  and  prop^.^^ 
promising. 
MOUNT  SHASTA  GOLD  MINES  CORPORATION.  CAUFOKHZl       j 

An  unsavory  concern,  succeeded,  1904,  by  Phoenix  Gold  Mining  Co.  / 

MOUNTS  SICKER  &  BRENTON  MINES,  LTD.  BRITISH  COLUlQUi      j 

Mine  office:  Mt.  Sicker,  Vancouver  Island,  B.  C.     Lands  are  the  Copper      f 
Canyon  group  of  5  claims  on  Mt.  Sicker,  also  4  claims  on  Mt.  Brenton,  with      f 
total  area  of  about  160  acres,  carrying  the  continuation  of  schistose  orefom-      ff 
ation  of  the  Tyee  and  Lenora  mines.     Has  done  considerable  development     I 
work  on  various  claims,  but  has  not  secured  a  workable  ore  body  as  yet  / 

MOUNT  STERLING  MINE.  CAUPOHlU.     / 

Owned  by  Kneiper  &  Ashbrook.     Lands  are  in  Section  10,  T.  12  S., 
R.  23  E.,  Fresno  county,  California. 
MOUNT  THECKLA  MINE.  AUSTRAIJA. 

Absorbed  by  Kangaroo  Hills  Mining  &  Smelting  Co. 
MOUNT  UNION  CONSOLIDATED  MINING  CO.  ARIZONA' 

Office:  Muskegon,  Mich.     Mine  offices:  Prescott,  Yavapai  Co.,  Ariz.,!*' 
Safford,  Graham  Co.,  Ariz.     Organized  1904,  under  laws  of  Arizona,  tstx^ 
cessor  of  the  Michigan-Arizona  and  Mount  Union  Mining  Companies.    It ' 
Green,  president;  Eugene  Greenwood,  manager;  Theodore  T.  Swift,  super 
tendent.      Yavapai  county  lands,   14  miles  south  of  Prescott,  in  the  Hb 
yampa  district,  are  opened  on  2  veins  showing  sulphide  copper  and  lead 
carrying  gold  and  silver  values,  by  shafts  of  200^  and  460'.     A  small  mV 
being  built  at  end  of  1904.    The  Graham  county  lands,  7  claims,  oper 
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a  2-compartnient  vertical  shaft,  ahow  t>res  carrying  0.25%  to  10%  copper, 

in  a  vein  having  a  heavy  gossan  capping. 

MOUlfT  WASHINGTON  COPPER  CO.  MARYLAND. 

Property  sold  under  foreclosure,  March,  1903. 
MOUNT  ZIRKEL  COPPER  MINING  CO.  COLORADO. 

Office:  240  La  Salle  St.,  Chicago^  111.  Mine  office:  Pearl,  Larimer  Co., 
Colo.  Organized  1901 ,  under  laws  of  Wyoming,  with  capitalization  $1 ,000,000, 
shares  $1  par.  Wm.  A.  McGuire,  president;  £.  B.  Boisot,  secretary  and 
treasurer;  L.  D.  Godshall,*  general  manager;  J.  J.  Mackey,  superintendent. 
Lands,  7  claims,  area  60  acres,  also  a  &-acre  millsite,  in  the  Big  Horn  district, 
showing  a  75'  fissure  vein  claimed  by  company  to  average  20%  copper,  4  oz. 
silver  and  $10  ^old  per  ton,  which  is  too  good  to  be  true,  opened  by  a  250^ 
shaft.    Has  steam  power.     Idle. 

MOUNTAIN  COPPER  CO.,  LTD.  CALIFORNU. 

Offices:  3,  Lombard  St.,  London,  £.  C,  Eng.  Mine  office:  Keswick, 
Shasta  Co.,  Gal.  fknploys  about  300  men  at  the  mine  and  900  at  the  smelter 
and  shops.  Organized  1896,  and  reorganized  May  10,  1902,  with  capitaliza^ 
tion  £1,250,000,  shares  £5  par;  smce  converted  to  £1,000,000  of  6%  deben- 
ture stock  and  £250,000  returned  to  shareholders.  Wm.  Keswick,  chairman; 
A.  Frewer,  secretary;  Lewis  T.  Wright,  general  manager;  T.  J.  Jones,  mine 
superintendent;  J.  A.  Black,  smelter  superintendent;  A.  S.  Haskell,  superin- 
tendent Martinez  plant;  J.  J.  Murray,  assistant  smelter  superintendent;  W. 
^le,  railway  superintendent;  C.  C.  Jones,  engineer;  Vivian  Bond  &  Co., 
Coffee  Exchange  Bldg.,  New  York,  American  agents. 

Mine  is  10  miles  northwest  of  Redding,  near  the  top  of  Iron  Mountain, 
^ud  was  worked  originally  in  a  small  way  for  the  gold  and  silver  in  the  gossan 
<^pping.  Landed  holdings  are  extensive  and  in  addition  to  the  old  mine 
^reisa  laige  sulphide  ore  body  to  the  north,  known  as  the  Hornet,  carrying 
^ut  6,000,000  tons  of  low-grade  ore  that  can  be  handled  eventually. 
'Hie  main  ore  body  is  a  soUd  pyritic  mass,  approximately  lOO'  to  400^  wide, 
Soy  bng  and  500^  deep,  with  a  gossan  capping  of  100'  to  SOO'.  The  ore 
ftvoages  returns  of  5%  to  5.59q  copper,  about  2  oz.  silver  and  slightly  under 
^1  gold  per  ton,  and  is  mainly  chalcopyrite,  associated  with  pyrite  and 
Pyrrhotite»  occurring  in  a  shear  zone  in  meta-rhyolite.  The  mine  is  worked 
^ypillar-and-«tall,  and  depleted  stopes  are  filled  with  rock  quarried  just  west 
^f  the  mine.  As  much  ore  is  left  in  the  pillars,  the  mine  undoubtedly  will  be 
''obbed  eventually,  by  open-pit  work.  Ore  reserves  are  estimated  at  about 
^,000  tons  and  three  diamond  drills  are  in  steady  use  on  exploratory  work. 
^  the  ore  is  strongly  pyritic,  there  has  been  considerable  trouble  from  mine 
^t^,  but  every  precaution  is  taken  to  prevent  these  and  to  extinguish  such 
••  occur  through  spontaneous  combustion.  The  Hornet  mine  ore  carries  2% 
^  2.5%  copper,  but  is  rich  in  sulphur,  which  runs  47%  to  50%.  To 
^at  this  immense  body  of  low-grade  ore,  a  site  was  bought  December,  1904, 
^  Martinez,  Contra  Costa  county,  California,  and  an  extensive  plant  will  be 
instructed.  The  business  of  the  San  Francisco  Chemical  Co.  has  been  taken 
Over,  and  will  be  made  the  nucleus  of  the  new  plant.     The  Martinez  works 
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will  make  sulphuric  acid  and  commercial  fertilizers,  and  after  btiming  for 
uulphyr  the  cinder  will  be  kuched  for  the  t'opper  contenl^?. 

The  Keswick  Smellmg  Wtirka^  H  miles  from  the  mine,  are  in  tlie  canpo 
of  Spring  Creek,  less  than  a  mile  from  the  Sacramento  river,  and  havf  both 
broad  and  narrow-fiaugc  railway  line«  connecting  with  the  Southern  Pacific 
railroad.     The  gnipiler  Iuih  5  water-jacket  blast  furnaces  of  390  tOM  daily 
capiacity  each,  with   11  Wright  circular  calcining  furnaces,  3  stands  of  cod- 
verters  with  U  Fairott  shells,  3  briquet  ting  machines  and  a  complete  sam- 
pling plant.     Ore  is  heap-roasted  in  open  air,  8  to  10  w^eeks  being  nfquired 
for  roasting,  the  raw  ore  canning  45%  sulphur  and  the  roasted  ore  7%* 
a  steam-shovel   handling  ores  from   the   roast-heaps.     The  fines  and  ores 
from  the  roast-heaps  are  calcined  in  the  Wright   turret  roasters,  and  bri* 
quetted  by  threti  iimcliincs,  which  ulso  handlB  fine  dust  and  calcined  p»nu- 
lated  matte,  uj^ing  lime  for  a  bintk-r.     Tlic  furnaces  have  settlers,  with  alag 
overflow  to  ladle  cars,  and  a  slag  railway,  the  niatle  pouring  into  iron  castiog* 
inuukls  on  a  .skiw-nioving  lirik-bplt  conveyor,  and  piissing  under  jets  of  water 
to  chill  thf  pigs,  wljich  nri*  dumped  int«i  barrows  arid  hoisted  to  Uie  chwpiig 
floor.     The  first  fusion  matte  is  25%  to  30%  in  tenor,  and  the  second  fvjsioii 
matte  is  roasted  and  blown  up  to  white  metal,  running  into  scttlera  and 
thence  to  ladles  by  traveling  crane  to  the  converters.     The  blast  funiac« 
have  rotary  blowers  driven  by  one  Allis-Chalnicrs  cross-compound,  one  Ri«don 
crossH^mpound   and   a   small   auxiliary   straight-line   engine,   sl<!ain  bein^ 
furnished  by  3  Babcoc  k  <Sc  Wilrox  b^iilens  and  1  Heine  water-tube  bailor, 
all  hrctl  with  oil.     Air  from  the  blowt*rs  is  heated  by  stoves  hred  wilk  oi^^ 
before  entering   the  tuyeres,   the   liot   blast   effecting  great  ecoiiomiei  aw 
giving  a  close  approach  to  ideal  pyrilic  sinehing,  with  a  verj*  snjal!  QOOr 
sumption  of  coke  in  the  furnaces.     The  converter  plant  has  an  air  cooipf**^ 
sor  driven  Ijy  a  500-h.  p.  Allis-Chalmera  engine,  and  the  3  stands  arc  fo^' 
trolled  hydranlically  from  a  single  elevated  platform.     Linings  for  the  sb*?' 
are  lumped  by  a  power  drill,  ingeniously  fitted  with  a  special  tamping-' 
bolted  into  the  chuck  in  pUu'c  of  a  drilL     Funn^s  innn  furnaces,  convert^ 
and  roastcru  are  carried  through  diLst  chambers,  and  llue-clust  is  briquet 
and  resniidtctl.     In  connertion  with   the  smelting  plant  are  large  n^ch* 
shops,  a  foundr}'  and  smithy.     Electric  p<^twer,  generated  80  miles  dist^     ' 
is  naed  at  a  c(»st  of  %  of  one  cent  i>er  h.  p,-ht>nr.     The  smelter  also  '^^'T^ 
custom  work,  buying  gold  ores  of  all  grades,  iLsed  fur  fluxing  the  comp^^^ 
own  ores.     The  mine  and  smeltc^r  are  connected   by  an    ll*niile  nar^*^ 
gauge  electric  railway,  climbing  2,fK)0'  and   tni versing  a  difficult  ct»ui> 
The  company  also  owtis  the  New  Jersey   Metal  Refining  Works,  Lld^< 
Elizabelli,  N.   J.,  which  electrolytically  refines  the  blister  copper,   run*^ 
©8%  to  99%,  fine.     The  company  also  secures  considerable  cement  cof-'^ 
by  precipitation  from  the  mine  water. 

The  Mountain  C'opp>er  Co.  fought  a  combinulion  of  mine  fires  and  l^^J 
unions  for  three  yean*,  but  won  both  fights,  and  is  no  longer  subject  to  *^  ^ 
dictation  of  either  the  miners'  or  smeltennens'  unions,  and  run  during  I^?*"^ 
with  full  forces.     Production  in  1901  was  Ki,271  tons,  falling  off  to  8,739  to^ 
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in  1902  and  8^4  tons  in  1903,  and  rising  to  above  10,000  tons  in  1904.    Net 
earnings  were  £143,366.     Dividends  were  suspended  during  1902  and  1903. 
The  management  is  good  and  the  property  is  of  great  value. 
MOUIITAIIT  KEY  MINE.  NEW  MEXICO. 

Office:  care  of  W.  C.  Chandler,  owner  and  manager,  Pinos  Altos,  Grant 
Co.,  N.  M.  Property  is  one  of  the  oldest  mines  in  Grant  county,  having  a 
TOO'  shaft,  and  is  a  producer  of^aurif erous  and  argentiferous  copper  sulphides. 
Has  steam  power  and  owner  plans  installing  a  small  mill  and  smelter. 

mouhtaiit  lake  MiinifG  co.  utah. 

Office:  Salt  Lake  City,  Utah.  J.  L.  Rawlins,  president  and  general 
manager;  E.  A.  Wedgwood,  secretary.  Organized  1896,  under  laws  of  Utah, 
with  capitalization  $50,000,  shares  10c.  par.  Lands,  24  claims,  area  circa 
4O0  acres,  in  the  Big  Cottonwood  district  of  Salt  Lake  county,  showing  2 
contact  veins,  between  diorite  and  limestone,  said  to  be  lOO'  wide  and  trace- 
able 2,000^,  carrying  bomite  and  chalcopyrite  giving  average  assay  values  of 
2.5%  copper,  2  oz.  silver  and  $1  gold  per  ton,  opened  by  a  lOO'  shaft  and  5 
tunnels,  bngest  1,100^. 
MCUHTAIH  VIEW  COPPER  CO.  OREGON. 

Sold  its  lands,  in  the  Waldo  district,  1903,  to  Vulcan  Copper  Co. 
MOURTAIH  VIEW  DEVELOPMENT  CO.  ARIZONA. 

Office:  Bisbee,  Ariz.  Organ'used  1903,  under  laws  of  Arizona,  with 
^ftpitalization  $1,000,000,  shares  $1  par.  Geo.  Bennett,  president;  Gano  S. 
^^■"ockctt,  secretary;  I.  E.  Holmes,  treasurer  and  general  manager.  Lands. 
^  claims,  lying  3  miles  nortliwest  of  Bisbee,  showing  ore  assaying  3%  to  60% 
^pper,  up  to  112  oz.  silver  and  $4  to  $14  gold  per  ton,  opened  by  2  shallow 
^Wts  and  a  tunnel. 

IIOURGOUL  RIVER  COPPER  CO.,  LTD.  RUSSIA. 

Offices:  3,  Princes  St.,  London,  E.  C,  Eng.  E.  Fairweather,  secretary, 
^pitalization,  £500.000.  Was  organized  to  take  over  sundry  copper 
^  silver-lead  mines  in  the  Mourgoul  division  of  the  Artoin  district  of  the 
^httsian  Caucasus,  but  secretary  writes,  Feb.  25,  1905,  that  company  had  not 
M  acquired  its  property. 

SOOETE  ANONYME  DE  MOUZAU.  ALGERIA. 

Offices:  6,  Rue  St.  Vincent-de-Paul,  Paris,  Xe.,  France.  Mine  office: 
p^pdes  Chenee,  par  Blida,  department  d 'Alger,  Algeria.  E.  Raschl^,  pres- 
et; R.  Lava,  secretary;  M.  Duvialard,  general  manager.  Organized  1891, 
With  capitalization  350,000  fr.  Lands,  5,362  hectares,  showing  6  fissure  veins, 
^  schists,  carrying  chalcopyrite,  and  10  contact  veins  carrying  antimonial 
K^ay  copper,  veins  ranging  from  2cm.  to  Im.  wide  and  averaging  4% 
^  6%  copper,  and  from  nothing  to  27  oz.  silver  per  ton.  Mine  is  opened 
^  a  17m.  shaft  and  7  tunnels  of  39m.  to  63m.  length,  in  chalcopyrite,  and 
»y  12  tunnels,  four  longest  220m.,  240m.,  255m.  and  265m.,  in  gray  copper 
^  Mine  is  served  by  the  West  Algerian  railroad,  2km.  distant.  Copper 
PfoperiXes  have  been  idle  since  1899,  but  during  1904  the  company  has  develop- 
^  large  bodies  of  hematite  and  spathic  iron  ore,  estimated  to  contain  4,200,000 
^Qds  of  merchantable  grade. 
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MOZUMI  MIIIE.  |APA9. 

Owned  nrid  operated  by  the  Mitsu  B\tM  Goflshi  Kwabhs. 
LOS  MUERTOS  MIBIWG  CO.  MEXICO, 

Mine  office:  Vekidena,  Durango,  Mex.     Carter  Barker,  &uperintendejJt. 
Ores  carry  copper,  silver  mnd  lead.     Has  steam  power  and  em  plot's  shcmi 
100  men. 
MULOCK  TRACT.  •  MICHIGAH, 

Office:  care  of  R.  P.  Mulock,  owner,  Colfax.  Iowa.  Lands,  160  icn*, 
being  the  northwest  ^  of  Sec.  9,  49-41,  near  the  Norwich  mine,  OntonAcmt 
county,  Michigan.  A  little  exploratory  work,  done  in  1903,  imder  the  direr- 
tion  of  Clias,  Oley,  showed  2  cupriferous  lodes  of  18*  to  36*  surfaee  width, 
w*idenin|i  at  depth,  also  other  cupriferous  lodes  of  S'  and  lO'  width. 
HIJLTIfOHAH  MINIHG  4b  HILLING  CO.  WASHHIGTOH. 

Mine  office.  Nespclini,  \Va.sh.     Was  drivin«r  a  tunnel  showing  ore  earn- 
ing good  assay  values  in  pold,  sil\  er  and  roppcr,  at  last  accounts. 
IffUHGAFA  (CHILLAGOE)  MINIKG  CO.,  LTD.  AUSTiULIA 

Offices.   39    ijueen   St.,   Melbourne,   Australia,   and    Finsbury   VLwm, 
Blomfield  St,,   London,   E,  C,   Eng.     Mine  offiro:  ChilJagoe,   Queensland, 
Australia.     Employe  250  men.     V.  J.  Saddle,  chairman;  C.  L.  Hewitt,  aec- 
retary  in  Mclhourne;  E.  Habben,  secretary  in  London;  E,  J.  Hodda,  mill© 
manager;  Frcdk,  Back,  siiperintcndent.     Oi^anized   March    1,    1901,  uader 
laws  of  Queensland,  with  capital  £125,000,  shart*  ,5s  par.     Lands,  5  lesi^ 
holds,  are^  287  acres,  showing  ores  of  copper,  silver  and  lead.     Mines  are 
known  as  the  Griffiths,  developed  by  an  SO'  open-cut ,  Calumet,  opened  by  aiifl 
80'  shaft;  Magazine,  worked  open-cast  and  by  an  83'  shaft j  Dorothy,  an  old" 
mine,  opened  by  a  100'  shaft,  Lady  Jane,  opened  by  an  old  100'  shaft  and  a 
new  300*   three-compartment  shaft,   and  Girofla.      Principal  operations  are 
at  the  Lady  Jane  and  Gimfla  mmes.     No.  3  shaft  on  the  GiroflA  has  been 
fully  equipped  and  on  the  ISO'  level  produces  ore  pvingr  smelter  returns  of 
18.3%  cupper.  16.3%  lead  and  3t,5%,  silver  per  ton.     The  Girofta  also  has  a 
large  open-cut,  stripptHl  1o  a  depth  of  60'.     The  Lady  Jane  is  pn:>ving  vei|M 
wet  at  a  depth  of  200'.   The  old  shaft  has  been  lost  from  a  crush,  and  a  thir^| 
shaft  is  sinking,  and  at  a  depth  of  150'  was  giving  some  trouble  from  soft 
ground  above.     The  wat43r  flow  is  Bbo«t  200,000  gallons  daily. 

Production  was  41 1  long  tons  lefini^d  eopper4n  1902,  720  Ions  in  IE 
and  353  tons  in  1901.     Production  of  1904  was  7,005  totis  copper  ore 
10,720  ions  lead  ore,  treated  at  the  Cliillagoe  smelter,  making  353  long  too 
copper,  190^1  tons  lead  and  167,496  oz.  silver. 

SDCESION  JUAIf  MTISOZ.  CHILE, 

Office  and  mine:  La  Serena,  Coquimbo,  Chile.     Has  steam  power  an^H 
a  small  smelter,  employing  about  200  men.  ^B 

MUlfROE-THOMPSON  ORE  REDUCTION  CO.    FOVA  SCOTIA  &  QUEBEC. 

Dead  heats,  out  of  business.     Fully  dcscribod  in  Vol.  IV- 
MUNSEY  GROtTR  MEXICO 

Mine  office:  Zacualpan,  Mexico,  Mex.     Geo.  W,  Small,  superintendent. 


tonfl 


d 


MUNSEY— MUTUAL.  593 

Lands,  16  pertenencias,  area  about  40  acres,  showing  ores  of  silver,  gold  and 
copper.     Eknployed  about  20  men  at  last  accounts. 

MUHSTER'SCHE  GEWERKSCHAFT.  GERMANY. 

Office:  Dusseldorf,  Germany.     Fr.  Gessler,  manager.     Has  a  mine  of 
iron  and  copper  pyrites,  working  in  a  small  way  at  last  accounts. 
HURRAY  MIKE.  ONTARIO. 

In  the  vicinity  of  Sudbury,  Algoma,  Ont.  Opened  1892,  closed  1894. 
Principal  values  are  in  nickel,  with  some  copper.  Ore  body,  said  to  average 
TC  wide  and  low  in  grade,  is  a  massive  pyrrhotite,  carrying  occasional  nick- 
cliferous  and  cupiferous  iron  pyrites. 

MURRAY-ISABEL  MINES  CO.  COLORADO. 

Office  and  mines:  care  of  Murray,  Pavey  &  Seymour,  owners,  Parkdale, 

Fremont  Co.,  Colo.     E.  M.  Lamont,  superintendent.     Ores  carry  principal 

values  in  gold,  silver  and  lead,  with  a  little  copper  and  zinc  as  by-products. 

Has  steam  power  and  concentrator,  shipping  concentrated  ores  direct  to 

BEnelter.    Employs  20  men. 

.   MURRIN  COPPER  MINES,  LTD.  AUSTRALIA. 

Offices:  Winchester  House,  London,  E.  C,  Eng.     A.  E.  Barton,  chair- 

ixuui;  Chas.  Taylor,  general  manager;  L.  Malleson,  secretary.  Capitalization, 

£100,000;  debentures,  £43,000,  7%  first  mortgage.     Lands,  205  acres,  at 

Miirrin  Murrin,  Western  Australia,  have  been  abandoned,  and  smelting  plant 

sold. 

injRTEGA  MINERALS  CO.,  LTD.  PORTUGAL. 

Offices:  8,  Princes  St.,  London,  E.  C,  Eng.     Mine  office:  Barrancos, 

Alemtejo  Province,  Portugal.    J.  D.  Massey,  chairman;  G.  St.  G.  D.  Massey, 

secretary.    Organized  Dec.  8,  1900,  with  capitalization  £80,000,  shares  £1 

I       PV;  issued,  £67,207.    Lands  include  five  copper  mines.  Company  is  endeavor- 

I       ^  to  open  a  mine  at  the  presumable  point  of  intersection  of  3  main  veins, 

tu^the  center  of  a  hill,  under  a  promising  gossan  capping,  by  shaft  and  tunnel, 
^tter  now  driving.  • 

iniTOOROO  MINE.  AUSTRALIA. 

:  Office:  care  of  J.  P.  Winch,  Hindley  St.,  Adelaide,  South  Australia. 

^  office:  Cockbum,  New  South  Wales,  Australia.  Lands,  320  acres, 
l^ssehold,  14  miles  southwest  of  Cockbum,  showing  ores  in  great  variety, 
chiding  cuprite,  azurite,  malachite,  chrysocolla  and  atacamite  near  surface, 
changing  in  depth  to  chalcocite,  bomite,  and  chalcopyrite  associated  with 
^^  pyrites,  ores  occurring  as  lenses  of  considerable  size  near  contact  of 
intmsive  rocks.  Ores  average  about  6.5%  copper  in  treatment,  and  prop- 
^y  has  paid  small  dividends. 

IIUTUAL  GOLD  &  COPPER  MINING  CO.  WYOMING. 

Office:  Rawlins,  Wyo.  Organized  1899,  under  laws  of  Wyoming,  with 
capitalization  $500,000,  shares  $1  par.  De  Forest  Richards,  president;  L.  E. 
^nitttrong,  secretary.  Lands,  4  claims,  area  65  acres,  in  the  Battle  Lake 
^'istrict  of  Carbon  county,  Wyoming,  showing  an  8'  vein  opened  by  a  200^ 
^UnneL    Idle. 
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MYSTIC  SHRINE  GOLD  ^  COPPER  MIWIBG  CO.  UTAE 

Offit-e:  G12  M(Cornick  Bldg.,  Salt  Lake  City,  Utah.  Mine  office:  Bing- 
ham Canyon,  Siill  Lake  C\>-,  Utah.  Is  develcipLng  with  a  small  force.  E.  W. 
Yonnj;»  president  and  genera!  manager;  H«  B,  Cole,  vice-president  and  secre- 
tary; W.  S,  McCorriick»  treasurer;  F.  Schefski,  superintendent;  Vivian  P. 
Strange,  engineer.  Organized  April  7,  U*0O,  under  law^  of  Utah,  with  capital- 
ization $1,000,000,  shares  |1  par.  Lands,  10  pattMited  clainw*,  area  135 
acre*!,  in  the  West  Mountain  district,  showing  sundry  ore  bodies,  of  which 
one,  ranging  from  a  few  inches  to  20^  in  width,  and  g:iving  average  assays 
of  6.5%  copper,  18,8%  lead,  10  o».  silver  and  12  gold  per  ton,  from  chnkopy- 
rite  and  galena,  m  opened  by  4  shafts,  deepest  200*,  and  8  tunnels,  kwjgcal 
700',  with  about  3,WX)'  of  underground  openingfj.  Has  strain  power  wid  is 
served  by  the  Copper  Belt  railroad,  which  passes  the  mine.  Property  Is 
regarded  as  prom  lining, 

COMPAfOA  MINERA  LA  KACIOICAL.  MEXICO. 

Mine  office:  Kl  SaJado,  San  Luis  Potosi,  Mex,  Miguel  Ferrara.  pre^idtnl, 
JoB^  Marie  Parga,  manager.  C^ompany  operates  El  Saltillito  mines,  pro- 
ducing silver,  gold  and  copper.  Has  steam  power  and  employs  150  to  200 
men.  I 

KACOZARA  MINIlfG  &  REDUCTION  CO,  MEXICO, 

Letter  retunvcd  unclaimed  from  fonner  office^  Los  Angelee,  CaJ.     Organ- 
ized Jtily,  1902,  to  take  over  a  copper-gold  property  7  miles  from  Moctezitma, 
Sonora,     Fred  Ohlmeyer,  prcKident;  J»  Ir\'ing  McKenna,  secretAry, 
HAFVERBERGS  KOPPARVERK.  SWEDElf, 

A  small   property   in  Kopparbergs  Ian,  Sweden.     Production   in   1902 
was  361,800  kilograms  of  low-grade  matte. 
IIAGAMATSU  MINE.  .  JAPAlf. 

Mine  officer  Okiira-mura,  Hogami-gori,  U*en,  Japan.     Ore  is  chalcopy- 
rite,  associated  isith  unon  pyrites  and  a  little  sphalerite,  in  quartz  gangue. 
Has  many  vefn-s,  brgejit  ranging  from  6*  to  2'  in  width.     Production  for 
1004  was  620.000  Ihti,  fine  copper, 
HAHMINT  MINING  CO.  BRITISH  COLUMBIA. 

Mine  office:  Albemi,  Vancouver  Isld.,  B,  C,  Property  is  the  Hayes 
mine,  having  about  one  mile  of  ^inderground  openings  and  a  1-mile  aariM 
tram.  Work  was  suspended  in  1002,  wlien  mine  was  said  to  l>e  nearlj*  ex- 
hausted, but  later  developments  at  adjoining  properties  have  been  of  sui 
a  promising  nature  that  work  was  resumed  in  1904,  and  about  20  mej 
were  employed  at  the  close  of  the  year.  Company  plans  operating  on  a 
coiiHiidcrahle  scale  in  1005. 

COMPANIA  MINERA  DE  NALTAGUA,  CHILE. 

Operates  the  Nallagua  mine,  opened  1898,  in  the  department  of  Mela- 
pilla,  Chile. 
NAMAQtlA  COPPER  CO.,  LTD.  CAPE  COLONY, 

Offices:  3,  Feneliurcli  St.,  London,  E.  C,  Eng,  Mine  office:  Concordia, 
Little  Namaqualand,  Cape  Ctdony.  Fre<lk.  J,  Mirrielecs,  manager  and  ex- 
officio  chairman;  Francis  PhillipSp  superintendent;  A.  W.  Outram,  secretAiy. 
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Registered  April  23,  1888,  vith  cmpiuKadon  £2D0JX0,   ffeAics  £2  pax; 
issued,  £188,6fi2.     Hm  p^  maooal    <&i^ikadb   of    T-^i    to    MiT^   sum 
oi^aDiiatMMi,  exccptmg  1891   to  l^lM  and  1901-1902.     Fkad  5^   in  19Q3 
aod  7^%  in  1901.      LAmfe,  G§0  mars  \tMrhnk\,  held  on  rormkr  of  2Bw  6d. 
per  ton  (^  ore  prodneed.     Miao  are  the  Tveetfontein,  with  7  shafts;  Wheal 
Julia,  with  3  shafts;  Hat  and  New  East  Centre,  with  one  shaft  each;  Jubtlee, 
Heoderaon  and  IVospeet,  with  2  shafts  catch.     Has  cxMKcntiatiB^  plants  at 
the  Flat  and  New  East  Gentie  mines,  whcfe  ore  is  duasul  up  to  23^  to  30^ 
ui  tenor,  for  shipment  to  Britkh  smrftns  Tia  Poet  Xofioch.    Ore  is  hi^k- 
grsde  dialoopynte,  oeciming  with  intragire  greenstone  uaieiaiiig  granite. 
Property  has  eonskfersble  ot«  reserves,  aod  is  managed    coaaerratrrelT 
^uid  ably,  having   a  snrpfaM  fond  of   about   £40jOOO,  invested  in  BritiBh 
consols,  and  has  letnnied  profits  of  dooft^  its  capital  since  orgamiatiop. 
tUaUiQVA  VEVTURS  SmnCATE.  CAPE  COLOHT. 

Mine  oflSoe:  Wittwatcr,  little  Xamaqaakad,  Ckpe  Colonj.    Was  de- 
veloping a  new  cojpfper  mine,  said  to  be  of  some  promise,  at  last  accounts 
HAHAUO  JUBILEB  MDOG  Ik  BBmSH  CaUJMBUL 

DEVELOPMEVT  CO^  LTD. 

Lands  are  the  Ddphi  group  of  7  claims  and  the  Green  Moimtain  group  of 
8  daimSy  in  the  Dnnsnuiif  ^strict  of  British  Cohmkbia,  about  18  miles  from 
the  KAN.  railway.  Ihmieit5  regaided  as  promaing,  though  but  sfightly 
developed. 

9AIG0T  COPPER  00.  ISW  MEXICO. 

Letter  returned  undaimeH  from  lormer  office,  AJbuquerque,  N.  M. 
Oi^gsnised  October,  1902,  under  laws  of  New  Mexico,  with  capitalisatioii 
Sl.000,000,  shares  $1  par. 

t4ICT  HAKES  MIHE.  MOVIAKA. 

Mine  office:  Garnet,  Granite  Co.,  Mont.  Title  in  dispute.  Ores  cany 
&>1d,  silver  and  copper.    Has  steam  power. 

lAETLLB  VALE  COPPER  MmSG  CO.,  LTD.  WALES. 

Offices:  11,  Dale  St.,  Liverpool,  Engfand  Mine  office:  XJanDyfin,  Car- 
narvon, Wales.  O.  A.  Harling,  chairman;  W.  H.  Hill,  secretary.  Organised 
Sept  9,  1900,  with  capitalisation  £5,000,  shares  £1  par;  debentures,  £7,500, 
I»t)tected  by  first,  second  and  fourth  mortgages.  Cannot  be  learned  that 
company  ever  has  done  any  mining. 

kapa  couvnr  copper  MmHG  co.  cauforeia. 

Office:  1206  Market  St.,  San  Francisco,  CaL    Owra  Wade,  president; 
^.  J.  Taylor,  secretary  and  treasurer.    Organized  August  22,  1902.     Lands, 
13  miles  south  of  Middletown,  Napa  Co.,  CaL,  developed  bv  a  400"  tunnel. 
llAPOLEOE  4k  MA&HERA  COPPER  MDOHG  ft  REDUCnOH  CO.      UTAH. 

Office:  L.  B.  537,  Cedar  Rapids,  Iowa.  Mine  office:  care  of  Don  Maguire, 
Picadoit  and  general  manager,  Ogden,  Utah.  Organized  1901,  under 
^ws  of  Utah,  with  capitalization  $1,000,000,  shares  $1  par.  Lew  Wallace 
^^ean,  vice-president;  Dr.  James  W.  Dalbey,  secretary  and  treasurer.  Lands, 
Sundry  claims  in  the  Sierra  Madre  district  of  Box  Elder  county,  Utah,  on 
%liich  development  work  is  under  way. 
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NAPOLEOW  MINE.  CAUFORHU. 

Mine  office:  Coppempolig,  Calaveras  Co.,  Gal.  Owned  b^r  Joaepiune  E 
Sullivan.  Is  the  oldeet  copper  mine  in  California,  and  was  once  a  wo- 
g'tdemble  producer.  Vein  channel  is  ICKK  wide  and  ranges  from  diabase  to 
talcose  Bchist,  ore  bodies  occurring  in  lenses  up  to  2i(K  wide.  OraB  are  pnih 
c'l pally  sulphide,  with  a  fair  sprinkling  of  carbonates  and  oxides.  Old  daft, 
325'.  New  shaft  haa  been  sunk  to  westward.  Considerable  copper  has  been 
produced,  during  past  few  years,  by  leaching  the  old  dumps. 
NASHVILLE  MINE.  COLORADO, 

l.t^lter   returned    unclaimed   from  former  mine  office,   Idaho  Spnm, 
Clear  Oeek  Vo.,  ('oIq. 
NATIONAL  CAPITAL  COPPER  CO.  MEXICO. 

Office:  KWl  Hevpiiih  St.,  N.  W.,  Washington,  D.  C.     Mine  office: Coapi. 
Michoucaiip   Mex.     Henry   M,    Baker,  president  and  treasurer;  Francis  % 
Criswell,   sf'oretar>';   Samuel   W.   Scott,  general  manager.     Organised  Apfil 
23.  1902,  under  laws  of  Virginia,  with  capitalization  $150,000.  shares  II  par- 
Lands.  650  peneneneiu,s,  area  about  1.375  acres,  in  the  Tacjimbara  district  r 
bIiovvijiu;   6  contiu't   veinij   belwccn   granite  and  limctJlone,   carr\nng  native 
copjjer   and    orgoiitiferou.s   and    auriferous    oxide,    carbonate    and   sulpbMli 
ores.     Two  vein,s  are  being  developed  by  tunnek,  the  Confianza  vein  being 
said   to  Im"   7CV   wiile.     Nearest  railway  is  the  Mexican   National,  45  ttiiles 
diHtiint.     Fnt|>erty  lm8  ample  water  available,  and  m  well  tinibered. 
NATIONAL  COPPER  MINING  CO.  DTAIL 

Office:  400  l».   F.  Walker  Bldg.,  Salt  Lake  City,  Utah.     Capitalixatio^B 
$100,000,  shares   lOo  pwr*   F.   E,   Smith,   president;   W.   H.  Tibbals,  vice- ™ 
president;  C.  E.  Peyton,  secretan*'  and  treasurer.       Lauds,  circa  115  acres, 
in  the  La  Sal  Mounlaiiw.  Sonoma  district.  Grand  county,  Utah.     Ore  assay- 
ing 9.5%  coppc^r,  with  traces  of  icold  and  17.5  oz.  bWwt  per  ton,  has  been 
taken  from  a  lisMun^  vein  traver>«ing  sandstone.     Presumably  idle. 
NATIONAL  COPPER  MINING  CO.  WYOMING. 

Office:    Douglas,    Carbon    Co.,    Wyo.     Incorptirated   July,    1902,    with 
capitalization  $250,000.     Frank  Tinkham,  president;  G.   W.  Johnson,  sec-^ 
rt*ear>';  H.  C.  Paul,  general  manager.     Lands,  sundry  claims  near  GuthriiH 
Wj'oming,  ^^ 

NATIONAL  COPPER  ft  GOLD  MINING  CO.  ARIZONA. 

Otliee:  ear«^  of  Emil  Ganz,  Phf>enix,  Arix.     Organijsed  1904,  under  laws 
of  Arixona,     Gates  ^L  Fowler,  general  manager.     Lands,  llie  RogeJS  Springs 
grr*up,  in  the  Cave  Creek  district.  ah»out  30  miles  nortli  of  Phoenix,  Maricopa 
county,  Arizona,  held  on  $tW,000  bond  and  lease  froni.  W.  E.  Marlar. 
NATIONAL  COPPER  ORE  CO.  VTRGimA. 

Mine  office:     Garri.sonville,  Stafford  Co.,  Va.     Supposed  to  be  working 
defHJ^its  of  cupriferous  iron  pyrites, 
NATIONAL  GOLD  ft  SILVER  MnUNG  Ca  NEW  MEXICO. 

Mine  ntfice:     Stein's  Pass.  Grant  Co.,  N.  M.     B.  L>  Bcrkey,  superin- 
tendent.    Has  aUmm  power  and  50-ton  oonceiitntor. 
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RATIONAL  METAL  CO.  MEXICO. 

Office:  Guadalajara,  Mex.  Has  ore  sampliiig  works  at  Guadalajara 
and  at  Ameca,  Jalisco,  Mexico. 

NATIONAL  METALLURGICAL  CO.  MEXICO. 

Office:  550  Equitable  Bldg.,  Denver,  Colo.     Mine  office:     Matehuala, 

San  Luis  Potosi,  Mex.     Organized  under  laws  of  Colorado,  with  capitalization 

11 ,000,000,  shares  $25  par.     Hon.  Chas.  S.  Thomas,  president.     H.  N.  Nichols, 

vice-president  and  treasurer;  John  S.   Gibons,  secretary.     Property   is  a 

100-acre  smelter  site,  2  water  reservoir  sites;   La  Cobriza  mine,  50  perten- 

encias,  area  123  acres;  the  Santa  Ana  group  of  auriferous  silver  lead  mines; 

the  San  Carios  group  of  copper-gold-silver  claims,  area  15  acres;  the  Con- 

oepcion  group,  49  acres,  carrying  copper-gold-silver  ores,  also  14  other  groups 

of  mining  claims,  area  490  acres.    Company  has  sundry  smelting  franchises 

And  concessions  and  is  endeavoring  to  float  bonds  to  raise  working  capital 

Promoters  are  men  of  good  standing  locaUy,  but  the  company's  estimates 

of  profits  to  result  from  operation  of  the  prospective  smelter  won't  wash. 

HATIOHAL  MmiHG  CO.  CALIFORIOA  ft  BRITISH  COLUMBIA. 

Office:    Tacoma,   Wash.     Mine  office:    Waldo,   Ore.      Capitalization, 

Si 0.000,000.     S.  J.  Pritchard,  president;   Geo.  P.  Laisen,  secretary;  John 

Sanger,  superintendent.   Property  is  the  Sanger  group  of  35  claims,  arta  700 

^cres,  in  Del  Norte  county,  California,  a  few  miles  south  of  Waldo,  also  sundry 

^tuning  claims  in  British  Columbia.    Also  has  oil  lands  in  western  Washing- 

^n  and  teveral  mining  claims  in  the  lower  Arrow  Lake  district,   British 

^>Q)umbia.    The  Sanger  ores  give  good  assay  values  in  copper  and  gold, 

^tid' company  is  said  to  plan  construction  of  a  smelter.    Company  may  be 

^ing  a   Intimate  business,  but  its  advertising  is  of  such  a  flamboyant 

^tnre  that  no  conservative  invester  would  care  to  have  anything  to  do 

^ith  the  property. 

Phonal  mhiing  co.  michigah. 

Office:  15  Congress  St.,  Boston,  Mass.  Mine  office:  Rockland,  Onton- 
^Sdh  Co.,  Mich.  Organized  1878,  with  capitalization  $2,500,000;  issued, 
^1|875,000.  John  C.  Watson,  president;  Daniel  L.  Demmon,  secretary  and 
^fcasorer.  Lands  adjoin  the  old  Minnesota  mine,  now  owned  by  the  Michigan 
^iq;)er  Mining  Co.  Has  produced  nearly  6,000  tons  of  copper,  and  has  paid 
^iivideDds  of  $320,000.  Idle  since  1893.  Fully  described  in  Vol.  II. 
tATIOHAL  MIliniG  *  MILUHG  CO.  COLORADO  *  WYOMING. 

Office:  1101  Fisher  Bklg.,  Chicago,  lUs.  Mine  office:  Pearl,  Larimer 
M>.,  Colo.  O.  S.  Richardson,  president;  Ford  H.  Rogers,  vice-president; 
^-  J.  Tufts,  treasurer;  C.  E.  Knapp,  secretary  and  general  manager;  Harold 
'Wilson,  superintendent.  This  company  controls  the  Chatterton  Mining  Co., 
^^ogers  Mining  Co.,  Knapp  Mining  Co.,  and  Pearl  Smelting  Co. 

The.  Chatterton  Mining  Co.  owns  the  Kurtz-Chat terton  mine,  7  claims, 
Ves  125  acres,  in  the  Upper  Platte  district  of  Carbon  county,  Wyoming, 
^ned  by  shafts  of  30^,  35'  and  38'  and  a  1,750^  crosscut  tunnel,  showing 
?  veins  of  low-grade  sulphide  ore  traversing  pmnite,  the  widest  vein,  17', 
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Riving  average  assays  of  about  5%  copper  with  a  trace  of  gold,  ore  bcmg 
well  adapted  lo  conconiration.  Equipment  includes  a  S^^t-amp  mill  and 
50-ton  concentrator.  Was  idle  at  close  of  liMH,  but  rearnnption  contem- 
plated. 

The  lands  of  tiie  Rog^crs  Mining  Co  are  6  claLms,  area  110  acrw,  ad- 
joinirtj^  the  Kurlz-C'lmtlerton,  opened  by  a  135'  shaft  and  a  crosscut  tunnel 
of  1  JOCK,  showin>^  low-^rade  ores,  chiefly  malachite,  azurite  and  chalcopyriie. 

The  lands  of  the  Knapp  Mininj?  Co,,  9  claims,  area  SO  acres,  in  pTOcevof 
patenting,  are  near  Pearl,  Larimer  Co*,  Colo,  Two  6ssure  veins  in  gadai 
and  diorite,  opened  by  sliafta  of  65'  and  S5\  show  chalcopy rite  and  occaeiooil 
borniU^.     The  mine  has  a  25-b.  p,  steam  hoist. 

The  Pear!  Smelling  Co»  has  a  175-ton    blast  fumaee,  with  175-li,  p, 
steam  plant,  planned  to  do  custom  smehin^  aa  well  as  treating  the  orw  of 
it«  allied  pmpertif^s.     The  smelter  is  incomplete,  but  Uie  company  plaas  to 
finish  the  plant  and  jmt  it  in  blast  in  1LM)5. 
WATIONAL  SMELTING  CO.  SOUTH  DAKOTA, 

Office,  mine  and  works:     Rapid  City,   Pennin^4>n  Co.,  8.  D.     Mines 
ore,s  earning  p:oItL  silver  and  copper,  btter  being  secured  as  a  by-pfodoct. 
Has  a  large  smelter,  employing  about  200  men. 
NATIONAL  SMELTING  &  REFINING  CO.  NEW  MEXICO. 

Mine  office:     Lordsburg,  Grant  Co.,  N.  M»     Has  a  50-ton  smelter,  built 
1[M>3,  on  the  Aberdi-en  property,  and  held  a  contract  to  smelt  ores  of  that 
moribtmd  eoqioration. 
NAVERFJORB  MINES.  NORWAY^ 

Mine  office:     Niiverfjord,  Norway*     Production  in   1902  was   160  tonl^l 
of  first-grade  and  1 ,500  Ions  of  Becond-gnide  ore,  containing  metallic  values 
equal  to  about   180  tons  of  refine<l  copper. 
NEGOCIACION  MINERA  REAL  DEL  MONTE,  BfEXICO. 

UNION  y  BILBAO- 

Mine   office;     UjocAliente,    Zaea-tecas^   Mex.     H,    Dalonne,   owner  and 
HsiH  cupriferous  silver-lejid  ores.     Employs  about   125  men  and 

I  horse  power,  but  plaiL*?  installing  steam  plant  and  small  mill. 
NELSON  COPPER  FIELDS,  LTD.  BRITISH  COLUMBIA- 

Offices:  57,  Moorgat^^  8i.,  I/ondon,  E.  C^  Eng.     Mine  office:     Nels<3n, 

B.  C.     H.  8hepherd  Cross,  chairman;  C.  S.  Good,  secretary.    Capita zation, 
£100,000.     Lands,  344  acres,  on  Morning  Mountain.     Idle  since  1900, 
NELSON  COPPER  SYNDICATE,  LTD.  BRITISH  COLUMBU. 

Organised  Januar>%  1905,  under  laws  of  British  Columbia,  with  capitAl- 
ization  $10,000,  slmres  $100  piir. 
GEWERKSCHAFT  NEIJE  KIRCHE.  GERMANY. 

Mine  office:     Gross-Schliefensteinthal  bet  Goslar,  Harz,  Germany. 

C,  NEUMANN  &  CO.  CAPE  COLONY. 
Sai<i  to  be  developing  copper  mines  in  Little  Namaqualand,  Cape  C<»lony, 

South   Africa. 

NEVADA  BELL  COPPER  MINING  &  REDUCTION  CO.  NEVADA. 

Office:  850   Drexel   Bldg.,    Philadelphia,   Pa.     Mine   office:     Lovelo<'k, 


llumboldt  Co.,  Nev.  Orpamxed  1&02,  under  laws  of  Nevada,  with  capital 
i*tttion  $5.000,<XKl;  absorbing  the  Nevada  Copper  Co.  and  the  Bell  Mare 
ining  &  SnieUing;  Co.  C.  W.  Sweitzer,  president;  H,  IL  Barbee,  vice- 
president;  A.  P.  Piatt,  secretary  and  treasurtir.  Lands,  circa  500  acres, 
on  which  considerable  development  has  been  secured.  The  500'  Bell  Mare 
tunnel  la  phinned  to  be  driven  l,50(y,  to  cut  tlie  vein  found  in  the  Copper 
Kin^  tunnel.  Ore  bodies  are  said  to  be  larj^e,  but  of  low  jc;rfide,  averaging 
about  4%  copper,  and  occurrin^^  as  replacements  in  a  fonnatkiaof  ande^itic 
I>orphyr>'.  Has  good  power  equipnieutj  and  a  (iO-ton  smelter  built  by  the 
Nevada  Copper  Co. 
.  JTEVADA  COIfSOLIDATED  COPPER  Jb  GOLD  NEVADA. 

I  MITflUG  a.  MILLmG  CO. 

Office:  506-31  State  St..  Boston,  Mass.  Mine  office:  Ycrington,  Lyon 
Co.,  Nev,  Organized  under  laws  of  Maine^  w^ith  capitalisation  $1,000,000^ 
shares  $1  par.  Jas.  P.  Niles,  president  and  general  nmiiiigerj  Jas.  U.  Nlles^ 
ireaaurer.  I^aiids*  16  copper  claiins  in  Lyon  county,  and  12  gold  claims  in 
Lincoln  county,  Nevada,  former  including  the  Bunker  Hih  and  Redemption 
groups.  Has  electric  power  and  a  50-ton  smelter.  Former  secretary  staters 
that  present  officers  were  elected  without  due  notice  to  shareholders,  and  that 
through  lack  of  hannony  and  JubtnAna^enient  of  mine,  liquidation  seems 
the  only  solution  of  the  muddle. 
HEVADA  COHSOLIDATED  SMELTIHG  &  REFUnifG  CO.  NEVADA. 

Office'.    201    Exchange    Bldg.,    Denver,    Colo.     Worka    office:     Pioche, 
Lincoln  Co.,  Nev.     Wm.  Gelder,  manager.     Has  a  200-ton  smelter  and  22 
miles  of  narrow-gauge  railroad,     la  closely  affiliated  with  the  Hilbide  Cop- 
p>er  Co. 
If EVABA  COPPER  CO.  NEVADA. 

Merged,  1902,  in  Nevada  Bell  Copper  Mining  &  Reduction  C«. 
ITEVADA  DEVELOPMENT  CO.  NEVADA, 

Office:  201  Walnut  Pb,  Philadelphia,  Pa.     Mine  office:     Lovelock,  Hnm- 
Idt  Co.,  Nev*     Thco.  H.  Lowe,  superintendent.     Lands  include  tJie  Copper 
lance  and  adjoining  claims. 
VADA  GOLD  &  COPPER  MINING  CO.  NEVADA, 

Office:  Parrot  Bldg.,  San  Fraiit  i.st'o,  CaL 
BEV ADA-UTAH  MINES  lb  SMELTERS  NEVADA  &  UTAH. 

CORPORATION. 

Office:  100  BKiadway,  New  York.  Mine  offices:  Bingham  Canyon, 
Salt  Lake  C<j.,  Utah,  and  Pioche^  Lincoln  Co.,  Nev,  Org^ani7ed  19<»4,  under 
laws  of  Maine,  with  capitalization  $15,000,000,  shares  $10  par.  Bonds, 
f  1,000,000  authorized,  5-year  registered  6%  gold  bonds,  due  Dec.  1,  1909, 
convertible  at  option  of  holders,  after  Dee.  1,  1906,  into  comnjon  stock  at 
par.  Col.  John  Weir,  president;  Edw,  F.  Cranio,  vice-president;  Heman 
Dowd,  treasurer:  V.  J.  Caughey.  secretary;  John  R.  Dos  Pasos,  general 
counsel:  John  Weir,  Hon.  A.  B.  Lewi;*,  A.  S.  McComiek,  Edward  F.  Freu- 
dentlial  F4w,  F.  Cragin,  J.  l\  Hainei^.  Cl»as.  J.  Hodge  m^d  John  W.  Onggs, 
directors* 
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Landed  holdings  are  very  extensive  including  the  Imperial,  Montreal 
and  Comet  mines,  in  Beaver  county,  Utah;  the  Last  Chance  mine,  at  Bing- 
ham Canyon,  Salt  Lake  county,  Utah,  and  the  Manhattan  and  Pioche  Con- 
solidated mines  and  the  Buliionvilie  tailings,  at  Pioche,  Lincoln  county, 
Nevada. 

The  Last  Chance  group,  taken  over  from  the  New  England-Utah  Mining 
Co.,  is  13  claimiS,  area  115  acres,  in  the  West  Mountain  district  of  Salt  Lalu 
county,  Utah,  showing  sundry  contact  and  fissure  veins  of  3'  to  50^  width, 
carrying  good  values  in  copper,  lead,  silver  and  gold,  developed  by  tunnds 
aggregating  7,000^,  and  liaving  about  2  miles  of  undei^ground  openings. 
Equipment  includes  a  100-ton  concentrator.  The  Last  Chance  is  regarded 
as  well  located  and  a  promising  property. 

The  Montreal  group,  area  300  acres,  adjoins  the  Old  Hickory  mine  of  the 
Majestic,  in  Beaver  county,  Utah,  and  has  shipped  ore  giving  smelter  re- 
turns of  30%  copper.  The  Montreal  is  not  extensively  developed,  but  show 
large  deposits  of  auriferous  and  argentiferous  copper  ore,  and  is  a  property 
of  exceptional  promise. 

The  Imperial  group,  which  includes  the  Comet  mine,  area  400  acres, 
lies  near  the  Horn  Silver,  Cactus  and  Majestic  mines.    The  Imperial  groqib 
d'^veloped  by  tunnels,  has  carbonate  ores  above   and  sulphides  at  fittk  ; 
depth,  which  give  assays  up  to  30%  copper,  15%  lead,  18  oz.  silver  and  |I  j 
to  $9  gold  pep  ton.     Ore  is  mainly  of  concentrating  grade,  but  con 
high-grade  ore  has  been  shipped  to  smelters  from  time  to  time.    The  Oxuk  j 
mine  of  the  Imperial  group  adjoins  the  Cactus,  and  lias  rail  coniiectioM>  j 
The  Comet  undoubtedly  carries  a  continuation  of  the  Cactus  vein  of  ttl| 
Newhouse    Mines  and   Smelters,   and   has  considerable    development,  < 
being  mainly  of  concentrating  grade  and  carrying  fair  values  in 
gold  and  silver. 

The  Manhattan  group,  near  Pioche,  Lincoln  county,  Nevada*  \m\ 
claims,  with  about  2,000^  of  development,  showing  large  bodies  of  k*  \ 
medium-grade  ore.      The  Pioche  Consolidated,   near  the  Manhattan,  1 
63  claims,  and  has    been  developed  extensively,  being   popularly 
with  a  production  of  about  $20,000,000  in  the  past.    The  Pioche  basal 
ton  smelter  and  a  good  mining  equipment.     Nearest  railway,  18  iiiilBl4 
tant,  is  expected  to  build  to  the  mines.    The  BuUionviUe  tailings  < 
about  150,000  tons  of  sands  and  slimes,  the  residue  from  the  Fiodit.^ 
milled,  which  assay  $16.43  per  ton  in  gold,  silver  and  lead,  and 
modem  concentrating  and  slimes  plant  should  be  able  to  reworiL  at  ft  | 
net  profit. 

The  Nevada-Utah  possesses  a  number  of  mines  of  more  than  %\ 
promise,  and  with  vigorous  development  and  good  management,  i 
become  a  large  and  profitable  producer  of  copper,  lead,  silver  and  gold. 
NEW  AMERICAN  MINING  &  MILLING  CO. 

Mine  oflice :  Brigham,  Box  Elder  Co.,  Utah. 
NEW  ARIO  COPPER  &  EXPLORATION  CO.,  LTD.  K 

Ofl&ces:  35,  Lamb's  Conduit,  London,  W.  C,  Eng.     Mine  offin 
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Michoacan,  Mex.  R.  Gautier,  managing  director;  G.  Harmant,  secretary. 
Origanized  Biarch  27,  1897,  with  capitalization  £100,000,  shares  4s.  par; 
issued,  £90,422.  Property  is  sundry  copper  claims,  near  Ario.  Cannot  be 
learned  that  any  work  is  in  progress  or  contemplated. 

IfBW  BALLA  BALLA  COPPER  MINES,  LTD.  AUSTRALIA. 

Offices:  6,  Great  St.  Helen's  London,  E.  C,  Eng.  Mine  office:  Port 
Balla  Balla,  Western  Australia.  T.  W.  Williams,  chairman;  E.  A.  Foster, 
secretary;  A.  Harding,  legal  manager  in  Western  Australia.  Oi^nized 
Apr.  16,  1901,  as  a  reconstruction  of  the  Balla  Balla  Copper  Mines,  Ltd., 
with  capitalization  £250,000,  shares  £1  par;  issued,  £186,000.  Lands,  120 
acres,  in  two  groups,  in  the  Pilbarra  district,  1 1  miles  from  Port  Balla  Balla, 
and  one  mine  50  miles  distant.  Has  a  30-ton  smelter.  Shareholders  are 
in   litigation  over  proposal  to  liquidate. 

IfB^W  BOSTON  MmmG  CO.  MONTANA. 

Office:  Eden  Valley,  Minnesota.  Mine  office:  Corbin,  Jefferson  Co., 
Mont.  Ores  carry  gold  and  copper.  Company  advertises  that  its  stock 
^irill  make  its  shareholders  wealthy,  and  that  its  stock  is  "fully  guaranteed  by 
lO-year  gold  bonds  bearing  3%  interest — 50  per  cent  conunission  to  agents — 
^vhy  not  become  a  mining  king?"  Is  a  mere  stock-jobbing  outfit,  of  course. 
lf£W  CALEDONIA  COPPER  CO.,  LTD.  NEW  CALEDONIA. 

Reorganized  as  Caledonia  Copper  Co.,  Ltd. 
IfEW  CHILLAGOE  RAILWAY  &  MINES,  LTD.  AUSTRALIA. 

Offices:  39,  Queen  St.,  Melbourne,  Australia,  and  Finsbury  House,  London, 
£.  C,  E^g.  Mine  office:  Chillagoe,  North  Queensland,  Australia.  Em- 
Y^loyed  750  men  imtil  Jime,  1904.  Organized  Feb.  12,  1902,  under  laws  of 
Queensland,  with  capitalization  £1,000,000,  shares  £1  par;  issued,  £688,983. 
Debentures,  £500,000,  at  6%.  J.  S.  Reid,  chairman;  C.  L.  Hewitt,  secretary 
in  Melbourne;  E.  Habben,  secretary  in  London;  T.  J.  Greenway,  general 
manager;  Fred.  Back,  superintendent. 

Property  is  railway  and  mineral  concessions,  granted  by  the  Queensland 
government.  The  railroad,  of  102  miles,  runs  from  Mareeba  to  Chillagoe. 
Mineral  concessions  are  9  groups  of  70  leases,  area  about  2,500  acres,  held  on 
50-year  lease  from  Jan.  1,  1898,  at  an  annual  rental  of  £1  per  acre,  with  ex- 
emption from  labor  conditions,  also  about  1,200  acres  of  ordinary  mineral 
leases.  Is  the  parent  company  of  the  Mupgana  (Chillagoe)  Mining  Co.,  Ltd. 
Principal  mining  properties  are  the  Penzance,  Zillmanton,  Queenslander, 
McDwraith,  Harper,  Hobson,Tltree,  Hensey,  Redcap,  Calcifer  and  Boomerang, 
of  which  the  two  first  named  are  the  more  important,  the  Penzance  showing 
a  good  body  of  5%  to  8%  ore. 

The  smelter  has  one  lead  furnace  and  5  copper  fujuaces,  of  about  100 
tons  daily  capacity  each.  Blowers  are  driven  by  steam  engines  and  an 
electric  plant,  and  the  smelter  has  a  single  converter,  but  much  of  the  product 
is  turned  out  as  matte  of  50%  copper  tenor,  carrying  55  oz.  silver  per  ton, 
shipped  to  Europe  for  conversion  and  refining.  Ore  is  exchanged  with 
the  Mungana  company,  giving  better  fluxing  mixtures  to  both,  and  the 
Mungana  ores  also  are  smelted  by  this  plant.    Water  is  furnished  by  a 
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I  ,iSOr),000-gailon  dftin  acnna  ChtUagoe  Greek,  thja  streain  haniig  %  miniinum 
flcnr  of  about  4«0(M)  goUoiia  per  hour.  Fuel  ui  wood,  coal  and  eokr.  tatter,  tur 
blftit  fufiuicfii,  coHtifig  10  shillJD^  per  ion,  Pruductioo  was  lo3  bug  tooa 
fine  copper  Ui  1902  tind  1,180  Uin»  tti  1U03,  average  le^nMie  of  ore  bdiig4^ 
In  ooppof  tenor.  AH  wcirk  was  sutipeiided  June,  ld04,  &tid  nl  losl  aecoaoto 
from  QiJtvMinltttid  llic  riiine  and  wcirks  were  idle.  The  ore  resent*  of  il* 
mifio  A|i(mri*i*Uy  were  ovcrc«timat€*d,  and  other  c&uaed  contributed  to  itw? 
iitjr*jH'n«jt>n,  Ik'htnilyre  tyiipoim,  due  April  and  October,  IIMM  wei«  liofnid 
Hi,  v\im\  of  >'pur,  and  ii  comnjittee  representing  bondholdera  %»  eadieKVWBg 
U\  reiu'li  mirm?  wltlt^intvrtt  with  the  company,  by  which  their  interests  will  be 
\yn\ivv\vi\  whlirml  t/tkiM]?  oxvT  the  mincj*  and  railway. 
WKW  CLONCURRY  COPPER  A  SMELTIlfG  CO.,  LTD.  AUSTRALU 

tJlht  ot*:  1  Iti,  Si.  V'irit'ent  St, ,  Ghtsgow,  St'otland.    Ii.  L.  Abton,  cliairmim. 
H,  V\  (i.  ,\I(*Kh'ynj,  Rccrct4irj\     Organixcd  tX't.  2^,  1805,  with  capitftlimtioft 
£.'1,«{(K),  nhaftis  te.  facli.     Lands,  sundry  small  mines  in  North  Qut?ensbi»i< 
m\\w\x  II ni  idle. 
NKW  COLUMBIA  MINIHG  CO,  IDAHO- 

\\%\w  othrr:     Sahiion.  Lvhtiu  Ci).,  Idaho.     H.  Armstead,  supenntenden^  * 
Ott»;<  carry  (h»p|i<t  luul  p>ld.     Has  $(team  power  and  10-«tamp  mill. 
KKW  EWGLAND  h  ARIZONA  COPPER  ARIZOH^-- 

4  GOLD  MUfUfG  CO.  _ 

i>ttW:  Ukv^'i^U,  Ma^-eft.     Mine  ofEce:    McCabe,  Va^^apai  Co.^  Ariz.    E 
inuiHl  W  FIski  presideiit ;  LeoMrU  T,  Karris,  Mce-prceident ;  John  A,  Thorn] 
M»ii»  wctvtaty  aiMl  in^BUrer ;  C.  M.  I^gss,  MtperinleiKieiii.    OigamiDed  Jaw 
IlkOI,  uiMler  kvns  of  Ariioiia,  vHli  cvfittaiiiatkMi  1750,000,  ^lares  fl  pai 
tAiidft,  a  cMni^  kaowo  as  llit  ftcd  Slar  gnxtpv  near  llie  ^ver  Belt  tnint-^^^^^^, 
in  Iha  Btf  D^  dldfirU     Has  Mean  Immi  and  abo«tt  aoCT  of  uixki^xTmiic:=^=^^^ 
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all  of  very  high  grade,  this  ore  being  among  the  richest  found  in  the  Clifton 
district  in  quantities  of  commercial  importance.  The  mines  show  a  large 
amount  of  ore,  of  all  grades  from  very  poor  to  very  rich. 

The  properties  have  steam,  electric  and  gasoline  power.  A  large  con- 
centrator is  planned  and  company  also  intends  building  an  aerial  tram  con- 
necting the  mines  with  the  millsite  upon  the  river,  but  does  not  plan  the 
immediate  construction  of  a  smelter.  The  company's  management  is  excel- 
lent, and  the  properties  are  of  exceptional  promise,  but  several  years  of 
development,  and  large  cash  expenditures,  will  be  required  to  bring  the 
company  to  the  point  of  profitable  production  upon  a  considerable  scale. 
HEW  EHGLAND-COLORADO  COPPER  MDfES  CO. 

Letter  returned  unclaimed  from  former  office,  Denver,  Colo. 
HEW  EHGLAND  GOLD  &  COPPER  MINIIIG  CO.  UTAH. 

Office:  18  Tremont  St.,  Boston,  Biass.    Mine  office:  Bingham  Canyoq, 
Sah  Lake  Co.,  Utah.    Organized  June,  1899,  under  laws  of  Colorado,  with 
capitalization  $1,000,000,  shares  $1  par;  issued,  $748,945.     Bonds,  $66,600 
issued,  at  6%.     D.  W.  Williams,  president;  Thomas  KeUough,  vice-presi- 
dent; Geo.   F.  Bradstreet,  secretary  and  treasurer;  Henry  M.  Adkinson, 
general  manager;  D.  J.  Cook,  superintendent.  Lands,  8  claims,  patented, 
<^iea  27  acres,  in  the  West  Moimtain  district,  favorably  located,  property 
having  made  considerable  production  before  coming  into  present  ownership, 
^velopment  is  by  a  159^  shaft,  and  the  Nast  tunnel  of  1,500^  and  the  Ben- 
^  tunnel  of  1,600^,  both  driven  on  the  vein.     Ore  body  is  a  fissure  vein  in 
porphyry,  averaging  2^  width,  carrying  sulphide  ores  averaging  about  36% 
lead,  2%  zinc,  14  oz.  silver  and  $4.50  gold  per  ton,  with  small  copper  values, 
^^  being  likely  to  increase  later.    Mine  has  about  8,000^  of  underground 
openingB.     The  50-ton  concentrator  of  wood,  50x125^,  has  a  Sturtevant 
cnidier,  2  trains  of  rolls,  2  Hartz  jigs  and  one  Wilfley  table.    Concentrates 
^  ahipped  to  the  United  States  smelter.     Funds  for  development  have 
^  furnished  mainly  by  a  few  large  shareholders,  and  none  of  the  general 
<^$een  draw  salaries.     Property  seems  weU  managed  and  promising. 
ftW  EHGLAND  MnHHG  CO.  1CAS8ACHU8ETT8. 

Office:  35  School  St.,  Greenfield,  Mass.    Kme  oflke:  Chariemont,  Frank- 
fciCo.,  Mass.    Othello  A.  Fay,  president;  Capt.  Geo.  H.  Davenport,  treasurer 
^  general  manager.    Oiganized  1902,  with  capitalization  $500,000,  sliares 
•5  par.    lAnds,  about  1,000  acres,  2  miles  west  of  the  Davis  pyrite  mine, 
*Mter  worked  once  circa  1880.    Vein  is  approximately  vertical,  conforming 
4)8dy  in  dip  and  strike  with  the  Savoy  schist  in  which  it  occun,  and  ap- 
J'^iently  is  a  fahlbaod,  lacking  wdl  defined  walls,  ore  occurring  scattered 
Uiroogfa  15^  to20'  of  the  schist,  with  a  G'  to  T  vein  of  quartz,  well  mineralized 
h     ^  the  south  wall,  and  a  heavy  impregnation  of  chalcopyrite,  T  to  2^  wide, 
^     ^  the  north  wall.    Is  opened  by  erosscotting  and  stripping,  with  vein 
^^mced  about  700". 

^   Ikw  eholahd-utah  mwoG  co.  tr 

t  Property  taken  over,  1904,  by  Xevada-UUh  Mines  k 

^  m»»tion. 


CK)i  THE  COPPER  HANDBOOK. 

HEW  ERA  MINING  CO.  MEXICO. 

Had  copper  claims  south  of  La  Cananea,  Sonera,  Mexico,  circa  1902. 
NEW  HIGHLAND  GOLD  &  COPPER  MINING  CO.  CALIFORNIA. 

Office:  1209  Broadway,  Oakland,  Cal.     Biine   office:   Georgetown,  El 
Dorado  Co.,  Cal.     Employs  12  men.     Organized,  Sept.  11,  1903,  under  la^-s 
of  California,  with  capitalization  $2,000,000,  shares  $1  par.    Thos.  F.  Grabcr^ 
vice-president;  C.  L.  Colvin,  secretary  and  treasurer;  Ira  C.  Jenks,  financia^ 
secretary;  J.  A.  Parker,  superintendent.     Lands,  11  copper  claims  and 
gold  claims,  area  555  acres,  on  the  Mother  lode,  in  the  Georgetown  distric^;^ 
showing  a  fissure  vein  in  slat«  giving  assays  of  15%  copper,  15  oz.  silver  a*>^ 
$2.50  gold  per  ton.     Is  developing  the  gold  property  only,  at  present. 
NEW  JERSEY  METAL  REFINING  WORKS,  LTD.  NEW  TERSl^ 

Works  office:  Elizabeth,  N.  J.     Owned  by  Mountain  Copper  Co.,  Ltcfc, 
NEW  LONDON  COPPER  MINE.  MARTLV^ 

Office:  care  of  Capt.  Edward  S.  Wertz,  owner,  Washington,  D.  C.  f^p, 
erty,  in  Frederick  county,  Maryland,  includes  64  acres  of  mineral  land  and 
14  acres  of  timber  land.  Mine  was  worked,  1835*1855,  and  is  said  to  have 
yielded  a  profit.  Idle  since  1888,  until  1903-04,  when  unwatered  and  shaft 
retimbered,  but  no  ore  extracted.  Ores  are  bomite  and  chalcocite,  in  • 
vein  of  3'  to  4'  in  dolomite,  with  bands  of  phyUite,  ores  assaying  3.5%  to 
70%  copper.  Has  4  tunnels,  longest  104',  and  a  210^  shaft,  with  about 
500'  of  underground  openings. 
NEW  MAMMOTH  MINING  &  MILLING  CO.  UTAS. 

Mine  office:  Bingliam  Canyon,  Salt  Lake  Co.,  Utah.     J.  E.  Beveridge, 
superintendent,  at  last  accounts.     Ores  carry  gold,  silver  and  coppar.   B^ 
steam  power. 
NEW  MEXICO  COPPER  MINING  &  SMELTING  CO.  NEW  MEXICO. 

Letters  returned  unclaimed  from  former  office,  Hartford,  Conn.,  tm^ 
former  mine  office,  Lucera,  Mora  county,  New  Mexico. 
NEW  MEXICO  DEVELOPMENT  CO.  NEW  MEZKa 

Mine  office :  Fierro,  Grant  Co.,  N.  M. 
NEW  MEXICO  GOLD  &  COPPER  MINING  CO.  NEW  MSDOft 

Office:  39  Cawker  Bldg.,  Milwaukee,  Wis.  Mine  office:  Tree  Vkim, 
Rio  Arriba  Co.,  N.  M.  Employs  8  men.  Organized  1897,  under  laws  of  1^ 
Mexico,  with  capitalization  $2,500,000,  shares  $1  par.  Wm.  H.  DevM^  pm* 
ident;  M.  D.  Kelly,  secretary  and  treasurer;  Richard  Cole,  sup^intoiikii 
Lands,  11  claims,  area  140  acres,  in  the  Bromide  district,  showing  fiW 
veins  in  schists  and  contact  veins  between  schist  and  granite.  Five  ivtf 
are  being  developed,  these  averaging  7'  in  width  and  giving  aaaaysof  5% 
to  40%  copper,  with  occasional  high  values  in  gold,  from  native  copper,  ctf- 
bonate  and  sulphide  ores.  Has  a  130'  shaft  and  265'  of  undeiground  ape** 
ings,  with  steam  power  and  Nonv^alk  air  compressor.  Company  has  pbttrf 
a  townsite  called  Bromide  City,  and  was  trying  to  replenidi  its  de|iM 
exchequer  by  sale  of  town  lots  at  last  accounts,  in  addition  to  whidi  ul  'wh$ 
of  $25,000  of  7%  gold  bonds  is  being  offered  shareholders,  who  do  not 
any  marked  enthusiasm  in  buying  same. 


NEW  MICHIGAN—SEW  YORK.  605 

HEW  MICHIGAN  COPPER  lUllING  CO.  WYOMING. 

Office :  Laramie,  Wyo.    John  M.  Arthur,  superintendent. 

ITEW  MOUNT  HOPE  COPPER  UINING  CO.,  LTD.  AUSTRALIA. 

Mine  office :  Mt.  Hope,  N.  S.  W.,  Australia.     R.  M.  Kirk,  general  manager. 

Mine,  opened  1878,  is  about  90  miles  south  of  the  Great  Cobar.     Deepest 

shaft  is  400*      Ores  are  mainly  chalcopyrite  and  bomite,  iivith  sandstone 

gangue,  in  a  country  rock  of  ferruginous  slates  and  sandstones,  with  oxidized 

ores  mainly  earthy  carbonates  above  the  250*  level.     Ore  bodies  occur  as 

replacements  in  the  country  rock,  without  defined  walls,  having  an  extreme 

width  of  80^.    General  formation  and  physical  features  resemble  the  Great 

Oobar  mine.    Ore  is  concentrated  about  5  into  1,  and  is  smelted  in  a  plant 

having  5  small  furnaces,  using  iron  ore  secured  12  miles  distant  for  a  flux. 

Made  5,070  long  tons  refined  copper,  1878-1898,  inclusive. 

MEW  RED  WING  MINING  CO.  UTAH. 

Office:  Salt  Lake  City,  Utah.    Mine  office:  Bingham  Canyon,  Salt  Lake 

Co.,  Utah.     Organized,  circa  1900,  as  successor  to  Red  Wing  Gold  Mining 

Co.,  with  caiHtalization  $500,000.     Has  a  $50,000  bond  issue.     Lands  are 

BUndiy  well-located  claims  in  the  West  Mountain  district,  from  which  con- 

BideiaMe  ore  has  been  produced  in  the  past. 

HBW  RIO  TINTO  COPPER  CO.,  LTD.  SPAIN. 

Absorbed  by  Caridad  Copper  Co.,  Ltd. 
MEW  RIVER  COPPER  CO. 

Organized  August,  1902,  under  laws  of  Delaware,  wi*h  capitalization 
^1,000,000.     Location  of  lands,  if  any,  unkno\i-n. 

MEW  SLEEPY  HOLLOW  GOLD  MINING  CO.  COLORADO. 

Mine  office:  Black  Hawk,  Gilpin  Co.,  Colo.    John  F.  Hopkins,  superin- 
Wndent.    Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
MEW  TELTA  COPPER  MINING  &  SMELTING  CO.,  LTD.        AUSTRALIA. 

Mines  sold  to  Paramatta  Copper  Mines,  Ltd. 
MSW  YORK  GROUP.  ARIZONA. 

Office  and  mine :  care  of  T.  R.  Nellis,  owner,  Williams,  Coconino  Co.,  Ariz. 
MEW  YORK  MINE.  ARIZONA. 

Office:  care  of  Heniy  J.  Bennett,  owner,  Phoeniz,  Ariz.  Mine  office: 
Honistown,  Maricopa  Co.,  Ariz.  Has  a  lOO'  shaft  on  a  3'  vein.  Also  has 
^  ly  vein  giving  assays  up  to  60%  copper. 

MXW  YORK-ALASKA  MINE.  ALASKA. 

Office:  care  of  Saml.  Overman,  general  manager,  Ketchikan,  Alaska. 
Property  is  near  the  Brown-Alaska,  on  Prince  of  Wales  Island. 
^XW  YORK  &  ARIZONA  COPPER  MINING  &  ARIZONA. 

SMELTING  CO. 

Office:  261   Broadway,  New  York.     Letter  returned  unclaimed  from 
ibmier  mine  office,  GUobe,  Gila  Co.,  Ariz.    Organized  1901,  with  capitaliza- 
tioQ  93,000,000,  shares  $10  par,  to  sell  stock.    Lionel  Hagenaers,  president: 
%.  O.  Macqueston,  secretary.     Property  considered  promising,  butco 
^oaadered  worse  than  dubious. 
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WEW  YORK-CAlfADIAJf  COPPER  CO.,  LTD.  OFTAIia 

Office:  Fort  Arthur,  Out.     Mine  office:  Kashaboiwe,  Rainy  River  dis^ 
trict,    Ont,    Capitalization    5U0Or),0O0,    shares   $10   par,     W.   G,   Pollwk, 
president;  Peter  L,  Kimbcrly,  vice-president;  Harry  Folgcr,  secretary  atid 
treasurer ;  B»  W.  Folgcr,  general  manager;  Tom  R.  Jones,  superintendent. 
J^ands,  4  cljiirns,  area  305  aei-es,  6  niilf^s  from  Kashaboiwe^  on  Round  Lakp, 
Moss  Twp.^  sltowing  3  contact  veins  between  diorite  and  8chii*t,  of  which 
two    average   25'    width    and    are    opened    bj^    shafts    of    50^    and  208', 
giving  average  assays  of  7%  copper^  1,5  or,,  silver  and  60c.  gold  per  ton,  with 
about  50jQ(>0  tons  of  ore  in  slight  and  about  ^,000  tons  on  the  dumps.    Has 
a  120-h.  p.  steam  plant,  with  hoist  and  5-drill  Ingersoll-Ser^geant  air-com- 
presstjf.     Company  planned  erecting  a  SiVton  smelter  in   1904,  but  rlo«fi 
down  inste^id,  ostensibly  because  of  excessive  freight  rates  eh&igod  by  the 
Canadian  Northern  Railway. 
NEW  YORK  COPPER  MIKmG  A  SMELTING  CO.  ARIZONA. 

OfFice:  Tucsoiip  Ariz.     Mine  ofticf :  Vaib,  Pima  Co,,  Ariz.     F,  H.  l^ee, 
president ;  E.  J,  Tripple,  secretary;  11,  Buehman,  treasurer.     Lamis,  6  rlaini 
in  the  Helvetia  district,  on  which  a  hi  tie  prospecting  has  been  done, 
NEW  YORK  &  MONTANA  COPPER  MINING  CO.  MONTANA- 

Mine  officf:  Corbin,  Jefferson  Co.,  Mont.  Organized  1903,  under  laws 
of  r>i'laware,  with  capitalization  |l,tKKI,(M;)().  shares  $1  par.  Employs  about 
50  men,  J.  H.  McCabe,  general  manager;  E,  J.  Mathews,  su|)erintendeni, 
Landi^,  circa  25i  acres,  including  the  Erickson,  Scioto  and  Copper  Gukh 
groups,  in  the  Corbin  district,  opened  by  li  t\N*M*ompartmeni  shafts, 
are  said  to  make  a  good  showing  o(  medium-grade  ore. 
NEW  YORK  &  NEVADA  COPPER  CO.  NEVADA. 

Bankrupt,      Fully  described  in  Vols.  III.  and  IV. 
NEW  YORK^SEATTLE  COPPER  MINING  CO,  WASHINGTON. 

Office:  care  of  C.   F.  Oliver,   preisdent,   Hoboken,   N.  J.     Mine  office: 
IndeXj  Snohomish  Co.,  Wash,     R,  H.  Hingston,  superintendent.     Property 
is  said  to  show  a  20' vein  of  copper  ore,  traceable  MK}\  develope<l  by  tunnel, 
and  a  2'  \'ein  developed  by  212'  shaft,  giving  assay  values  of  $40  x>er  Ion. 
NEW  YORK  A  VIRGINIA  COPPER  CO.  VIRGmiA. 

Office:  149  Broadway,  Nevv  York,  Mine  office:  Woltz,  Carroll  Co.,  V 
Organized  1901,  under  laws  of  West  Virginia^  with  eapitalization  $2,500, 
shares  $1  par.  Ambrose  C,  Dunn,  president  and  general  manager;  Wi 
D.  Boggs,  secretar>^  and  treasurer;  James  Lawson,  superintendent.  I>and£^ 
740  acres,  showing  7  cupriferous  Essune  veins  and  2  gold  veins,  with  2  copper 
veins  developed  by  shafts  of  372'  and  381'  and  by  two  tunnels  of  UXK  each. 
largest  A'cin  is  said  by  company  to  average  06'  width  and  to  show  argen- 
tiferous melaconite,  bomit^  and  chalcopyrit<*  carr>nng  10%  copper,  25  oa. 
silver  and  1  oz.  gold  per  ton.  Has  steam  power.  Is  developing  conserv^a- 
tively,  and  has  about  40,000  tons  of  smelting  ore  on  the  dumps,  with  a  larger 
amount  bliM'kcd  out  for  sloping. 
NEW  ZEALAND  COPPER  ESTATES  CO.,  LTD.  NEW  ZEALASm, 

Moribund. 
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inwFOiriroLAHB  copper  co.,  ltd.  HEWFOUNBLAJIX). 

At>s*>rt)ed  by  Ctinneii  Copper  Mines,  Ltd. 

IE  NEWGASS  db  CO.  SPAIlf. 

'        Offices:  7,  Lotiibury,  Ivondoii,  E.  C,  Eiig.   Lands,  at  Arrietu  and  Cluiiigoa, 
Kavarra,  Spain^  include  the  Ullin,  Arrieta  and  Changoa  rniues,  tUeiie  ciirrytng 
mlver,  lead  and  copper  ore^. ,  Idle. 
MEWGATE  BUFE.  COIfNECTICUT, 

!        An  old  and  idle  property  at  Granby,  Hartford  couuty,  Cojinw^ticut. 
WEWHQTJSE  MINES  St  SMELTERS.  UTAH. 

Offices :  522-52  Broad vviiy^  New  York,  and  Salt  Lake  City,  Utah.  Mine 
:  Frisco,  Beaver  Co,^  Utah.  Employs  alwut  50  men.  UrganiKed  May, 
1903,  under  laws  of  New  York,  with  capitali/^atJon  $<VKKJ,IXW),  api>arent(y 
•ueeeeding  the  Cactus  Smelting  *S:  Mining  Co.  S^injJ,  Newhouse,  president; 
M,  M,  Johnson,  generaJ  manager;  W.  C.  Tlioma^s,  Huperintendent ;  Joh.  Ded- 
erichs,  mill  miperintendent ;  Geo»  K,  Fischer,  consulting  nietallurgist  and 
ineclianieal  engineer;  R.  H,  Strii'klandj  eii^ineer. 

Lands,  in  Copper  Gulch,  7  miles  from  IVisco,  are  very  extenmve,  intlud- 
in^  the  Cactus  group.  The  Caetua  is  developed  by  a  (j()0'  S-compartment 
shaft  and  a  tunnel  to  be  5,980'  long,  whieli  i.s  n earing  completion.  This 
tuimel  reaches  the  mine  on  the  VAW  level,  connecting  with  the  shaft,  and 
will  care  for  the  total  production  of  tlie  pn>perfy  for  some  years  to  come. 
Tramming  mil  be  done  by  electric  locomotives  hauling  4-ton  steel  ears. 
At  the  mouth  of  the  tunnel  the  cars  will  be  run  into  a  great  steel  tube,  which 
will  be  piiirtially  rotat^^d  and  the  ore  in  the  cars  dumped  onto  griJizleys,  over- 
size going  to  bins  and  thence  to  heavy  crushers.  The  Newhouse  tract  carries 
upwardi^  of  a  mile  of  the  strike  uf  tlie  great  Cactus  vein»  the  Ca<"tus  ores 
ranging  from  3%  to  7%  copper  tenor  for  the  milling  grades,  with  cojLsiderable 
Sfnelting  ore  running  up  to  25%  copjjer,  all  grades*  of  ore  being  Ixit^i  auriferous 
and  argentiferouii.  The  milling  ores  should  concentrate  about  G  into  1. 
The  mine  b  estimated  to  show  about  2,UtX>,(X)0  tons  of  ore  of  ail  grades. 

The  concentrating  plant  is  under  a  single  roof,  the  building  lieing  150x400' 
in  flixe.  The  western  portion,  wliich  is  the  concentmtor  pro|x^r,  is  of  struct- 
ural steel  with  corrugated  irc*n  siding  and  roof,  while  the  p^wer-plant  section, 
65xH0,  at  the  ea.st,  is  of  structural  steel  and  brick.  The  concentrator  is 
ilesigned  on  the  unit  system,  allowing  for  future  expansion,  and  the  first 
unit,  of  800  toivH  daily  rapacity,  was  nearing  completion  at  the  close  of  1904. 
The  equipment  includes  4  sets  of  crusliing  rolls,  4  sets  of  elevators,  24  sets 
of  2-compartment  jigs,  34  Wiifley  tables,  8  Wiifley  slime rs  and  Sherman 
settling  tanks  and  classitiei^.  A  15-ton  Whiting  traveling  crane  allows 
casjr  handling  of  heavy  machinery'. 

The  power  plant  includes  thnse  SSO-h.  p.  Balx-ock  tk  Wilcox  water- 
tube  boilere,  and  a  Green  fuel  economisser,  with  a  165'  self-supporting  steel 
fliiiokestiick  of  8'  diameter.  There  is  a  2,500^  IngersoU-tSergeant  air  com- 
prador and  two  5(X)-h.  p.  Westinghouse-Paraoiw  steam  turbines,  making 
3,600  revolutions  per  mimite,  direct-comiected  iftith  two  400-kw.  Westing- 
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housa  genemtora  Ibat  fumisb  aU  power,  except  compfoesed  ait,  uacd  in  Ik 
mine  aiid  mill. 

The  mine  anil  mill  are  coiuieeL'etl  by  the  Newliouse,  Copper  Gukh  h 
Sevier  Lake  ^standard-Kiiuge  railroad^  3)4  fJiile^^  in  length,  lu&vijig  umximuui 
gradieQla  uf  4%,  with  a  (>5-ton  Shay  inuanlain-i'litiibiiig  locomotive.    lUd 
cotuteetioti  haa  L»eeij  secured  with  Frisco  aL>o»    Water  ij»  secured  from  6  lai^ 
spriugs,  at  Wa!i  Wuh,  8.5  miles  from  the  mill,  ihruugh  a  line  of  12*  and 
14*  rivet*Kl  stetrl   pipt%  laid    acroisa    Pri'Uris     valley,  and    diachargiag   bto 
a  eernctiL    reservoir  on   Fiigli   groutid   above    Ihe    mil)    and    townsite,   thiB 
line  rurnihihing  1,5(MI  gallons  |M!r  mitmte.     The  towtuiile,  called  Newbouae^ 
18  near  the  mil),  and  the  company  is  building  a  brick  hotel  to  aiMx>mmodii1« 
150  men  therein. 

Tiie  Newhouse  company  h:is  contracted  to  deliver  lis  entire  productiou 
for  10  ye^rti,  in  the  form  uf  shipping  ore  and  concentrates,  to  tlte  American 
Smelting  &  Refining  Compiiny'H  plant  at  Murray,  but  there  is  some  talk 
that  this  contract  has  been  turned  over  to  the  Bingham.  The  Neifrhouee 
is  under  excellent  management,  and  is  an  enterprise  of  XHBi  po^sf^ibditieas. 
NEWPORT  &  ARIZONA  COPPER  4  GOLD  MINING  CO. 

lA^tter  returned  uiiclaimiHl  from  fonner  ollice.  tiO  State  St.,  Boston. 
NEWS  BOY  COPPER  MINING  CO.  WYOMING. 

Mine  *j!Iire:  Kntsimpmeiit,  Carbon  Co.,  Wyo.     Has  steam  power. 
NEWS  COPPER  MINING  CO,  ARIZONA. 

iMhce:  care  of  V.  .August  Heinze,  Butte,  Mont.  Property  is  a  group 
of  claims  near  the  United  Verde  mitiC,  at  Jerome,  Yavapai  county^  Arizona. 
NEWTON  COPPER  CO.  CALIFORNIA- 

Othcc:  42t)  Montgomery  St.,  San  Francisco,  Col.  Mine  offwt?:  Kaxdetl, 
Amador  C^i.,  Cal.  Organized  18S7,  under  laws  of  California,  with  capitaliza- 
tion $2tX),fXX>,  fshares  $5  par.  Horace  D.  Ranlett,  prej^ident  and  genend 
manager,  LandH,  100  acres,  patented,  showing  3  fii^ure  veins  in  slate, 
carrj^ing  an  average  of  8%  cop|>er,  mainly  in  swlpliido  ores*  Mine 
opened  1861,  and  ha.s  dnifU  of  200'  and  43ty,  with  aJj>out  20,IMH>  torn 
ore  in  sight.  Has  steam  |x»wer,  and  smelter  with  an  SO-ton  water- jar! 
blast  furnace  making  50%  matte,  also  a  100-ton  leaclxing  plant,  ore  being 
e^peeially  adapted  to  lixjviation, 
NIAGARA  COPPER  CO.  ARIZONA. 

Ofhce  and  mine:  l^scott,  Yavapai  Co.,  Ariz.     Herman  Voge,  presi< 
and  general  manager;  John  P.  Bander,  secretarj\     Lands»  7  claious,  in 
CopfM*r  Creek  district,  near  the  Hillside  pmperfy,  opened   by  shafts  of 
W  and  125',  also  seveml  tuimels,  showing  wliat  apparently  is  a  considerm! 
body  of  low-grade  ore,  with  footwall  and  hanging-wall  paj'-streaks  that 
given  a>9says  up  to  54%  copper,  9  oz,  silver  ajid  $L05  gold  per  ton. 
NIAGARA  MINING  &  DEVELOPMENT  CO.  BRITISH  COLtTMBIA. 

8.  Aixlen  Singiehurnt,  manager.  Landa  are  tn  Kitsalas  Canyon*  on  the 
Skeena  river,  in  tlje  extreme  northern  part  of  British  Columbia,  near  the 
Alaskan  line. 
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NIAGARA  MllflirO  Sb  SMELTOTG  CO.  UTAH. 

Contrul  of  property  Ldd,  through  ownership  of  majority  of  stock,  by 
Uoited  States  Mining  Co. 
irJBLACK  COPPER  CO.  ALASKA. 

Offices:  310  Ameni-an  Tniat  Bldg.,  Cleveland,  Ohio,  and  39  University 
Blilg.f  Milwaukee,  Wis.  Mine  office:  Ni black  Anchorage,  Prince  of  Wales 
Inland,  Alaska.  Organized  Oct.  12,  IMM,  under  laws  of  Arizona,  witli 
capitalisation  $25f),C)fM>.  M.  P.  O-Brien^  pne^nidcnt  and  tn>asurer;  F.  B, 
Richards,  vice-pn-widciit ;  8.  C.  Ve^sy,  siecretarj^;  John  P.  Christopher,  super^ 
iiit«ndent;  Bi^nethrt  CVowt'll,  consulting  engineer;  A.  L.  Cliristopherj  en- 
gineer. Ore  outcrops  at  high  tide^  and  outcropa  were  traced  back  for  2U0', 
until  lost  under  heA\y  overlmrden,  at  which  pcjint  a  shaft  wur  sunk  178'.  Ore 
occurs  as  lenses  in  greenstone,  deposit  now  l>eing  worked  having  a  width  of 
Giy,  and  product  assaying  *i%  to  11%  copper  in  the  bins.  Alx»ut  half  of 
the  lease  tn  taring  minted,  the  reniuining  ZtV  runtiing  al>out  3%  copper  only. 
Ore  is  chalcopy  ri  tc^  carrying  a  buut  $l..Win  gold  ajid  .Nilvcr  per  ton,  with  about 
25%  iron^  25%  sulphur  and  30%  silica.  Propt^rty  also  sho^a  depowit^  of 
chalcopyriter  and  covellite  in  quartz-aericite  scliLsts,  at  present  undeveloped. 
Company  is  building  a  wharf  and  ore  hunkers  connecting  directly  with  the 
shaft.  Harbor  is  one  of  the  be^t  in  .Ma-skti,  land-hwked  and  capable  of 
admitting  the  largest  ocean-going  vessel.  t>re  wharf  iw  built  similar  to  those 
of  the  iron  shipping  port^  of  Lake  Superior.  A  large  lake  will  give  a  working 
head  of  2fMi\  and  should  develop  aluiut  3,IKXI  h.  p.,  with  water-wheeis.  Equip- 
ment includes  boilen^,  lioist  and  snmil  air  eornprei^sor.  Conijjany  ha.s  con- 
tracted with  the  Tacorna  iSfnelting  (>).  to  treat  a  niaxiiniun  of  2<KJ  tons  daily. 
Ore  will  lie  shipped  fi<K)  tnile.s  by  steamer,  at  a  freight  mt^  of  II  per  Ion, 
Management  is  excellent  and  pD>{)erty  is  one  of  considerable  promise. 
mCHOLS  CHEMICAL  CO.  QUEBEC. 

Office:  2*5  Broad  St.,  New  York.  Mine  office:  Cap«^lton,  Sherbrooke 
Co,,  Quebec.  Works  office:  Laurel  Hill,  N.  Y.  W.  H.  NichoLn,  president; 
J.  B,  F.  Herreshoff,  vire-prej^ident ;  J.  M.  Luther,  secretarj^;  E.  H.  Nichols, 
treamirer;  S.  L.  Spfifirord,  mine  manager.  The  Cajjehim  prrjpertyp  area  *34U 
aeivs,  carries  lenses  of  clialcopyrite  and  iron  pyritcH,  former  averaging 
5%  copper  and  38%  sulphur,  developed  by  0  .«haftj*,  4  of  leiss  than  50<y, 
one  of  H€Kf  and  one  of  2,iH)if,  with  ah<Hit  .5  miles  of  undei^round  openings. 
Haa  steam  pwwer,  L'jtVton  concejitralur,  an<l  smelter  turning  out  ^}%  matte, 
employing  about  ItXl  men.  At  tlie  Laurel  Hill  works  the  ct>mi>any  has  a 
siBelter  and  lilMon  electrolytic  copper  refinery,  using  steam  and  electric 
pomei  and  empl«*yiiig  about  250  men. 
mCKEL-COPPER  CO.  OKTARIO. 

Office:  Worthingtonp  Ont.     Lands  are  m  Drurj^  T^^t?.,  near  Sudbury, 
Algoma,  Ont.     Experimentetl  ^^iih  a  new  proce«K  of  reducing  nickel-copper 
or«s,   with   usual   re^ult^  of  failure,     AiTairs  botched  by  management,   but 
property  considered  pnimlsing. 
NICKEL  PLATE  MINE.  BRITISH  COLUMBIA. 

Mine  office:  Hedley,  B.  C,     Owned  by  Rogeis  Bros.,  et  al.     A.  Muason, 


I 


HANDBOOK* 


Bmb  mler  and  dectrir 

WASmilGTOlf. 

office:  LootDJSp  Obuh 

1901,  under  kwB  of 

mm  f  1  pv.    A.  Ji  Wdx, 

Hi  J  ■■J  IHMiim  I ;  A.  Owx 

Mai  ACM^  ai«>  150  i 

^      Oft  Ml.  CTemghm,  ro 


NOBLE— NORTH  AMERICAN. 


611 


IKTodacea  ores  carrying  gold,  silver,   leud   and  copper  valuei.     Has  steam 
power,  concentrator  and  10-«tamp  mill  and  plana  adding  a  cyanide  plant. 
Employs  about  20  men. 
HOGALES  COPPER  CO.  ARIZONA  &  MEXICO. 

Reorganized,  UH}4^  as  Blark  Mountain  Mining  Co. 
HOME-MOIfTAlfA-NEW  MEXICO  MIlflMG  CO. 

Office: 415  Iron  Blk.,  Milwaukee,  Wis.  Jas.  M,  KeiTt  president.  Claimed 
in  adveribemcnt^s  to  have  gold  profM?rty  at  Nome,  Ata^nka,  copper  clflims 
ndjoiiun^  the  C>>pper  Cliflf  mine  in  Montjina,  and  60  acres  of  cupper  lands  in 
the  Bromide  district  of  Rio  Arriba  county,  New  Me^tico.  li*^garded  with 
much  suspicion. 
WOIfESUCH  mWE.  MICHIGAJf. 

Office:  care  of  AH  bur  K.  Camp,  78  Prospect  Ave.,  Milwaykee,  Wis. 
A.  K.  Camp  and  M.  P.  O'Brien  owners.  Is  the  pioneer  and  principtil  mine 
of  the  Porcupine  Mountain  district  of  Ontonagon  county,  Michigan.  Lands, 
640  acres.  Total  production,  182  tons,  1,072  pounds  of  refined  copper.  Mine 
carries  native  copper  freely  in  an  argillaceous  congbmerate-aandjitone.  Idle 
for  many  years.  Very  fiLilly  deMt-rihcKl  in  VVjl.  II. 
SOCIEDAD  FRAHCESCA  DE  MINAS  y  ARGENTINA. 

•  FUHDICIOH  DE  ITONOGASTA, 
Mine  office:  Nwiogu-sta,  Kioja,  Argentina,  Property  includes  the  An- 
dueza,  Ban  to  Torihio  and  otlier  mine.s  pnKluring  gold,  silver  and  copfxr, 
tfwf  ores  of  the  Andueza  averaging  5%  to  7%  cop^wr,  'M  ox.  silver  and  2  oz. 
p^Jd  per  ton.  Han  steam  power  and  s»mall  smelter^  employing  about  2(KJ  men, 
HOHMANBY  SYIfDICATE.  AUSTRALIA. 

Mine  office:  Mt.  Perry,  Tenningering,  Queenwkndp  Aiistndia.  Ijinds, 
240  a*Te»,  freehold.  \'cin  is  pa  rail  el  to  that  of  tFie  Mt.  FVrrj'  mine,  with 
similar  geological  conditions,  and  i^  opened  to  a  depth  of  aUiut  2tJ0'.  Ore, 
averaging  al>out  13%  copper  and  10  to  15  dwt>i,  gold  per  ton,  is  sent  to  the 
AklerHhot  t^njeltcr  for  riMJut  tion.  Employs  liO  to  40  men. 
HORMAWTOH-CLONCURRY  RAILWAY  &  AUSTRALIA. 

COPPER  MUTES,  LTD. 

Title  changed,  I9t)2»  to  North  Queensland  Railway  Co.,  Ltd. 
HORSK-BELGISK  MUfEKOMPAlTL  NORWAY. 

Mine  office:  Melhut*,  1  laa  R>gn^  Norw'ay.     I«  in  the  Uoros  district  and 
working  a  fahlband,  in  a  snmll  way,  at  laitt  accounts. 
ITH  AMERICAK  EXPLOITATION  CO,  ARIZONA, 

OfTiec:  care  of  Western  Trust  &  Guaranty  Co.,  New   York    Life  Hldg.. 
lib.     Hhs  leased  the  mines   of   tlic   Mormon   Cirl    ^lining  Co,  and 
Ishaw*  Mining  Co.,  of  Arizona,  and  the  Iiaml>ler  Mining  &  Smelting  C<i., 
Wyoming,  and  plans  developing  «amc  vigorou>ly. 
HORTH  AMERICAN  EXPLORATION  CO.  ARIZONA. 

Mj««   ^^liee:  Gilbert,   Yavapai   C^.,   Ariz.     Geo.    W.   Middelton,   «uprr- 
Iws  carry  gold  and  copper.     Has  gsi^oline  power, 
''>ICAN  MINING  CO.  NEW  MEXICO. 

i  Coiuinercial   St.,   Slmmokin,    Pa,     Mine   *iffue:   Lord*iburg, 
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Grant  Co,,  N.  M.  Employs  8  men.  Thos.  A.  Lister^  president  and  gpniraJ 
manager;  W.  P.  Caldwell,  eeeretary ;  Daniel  W,  Briel,  superintendent.  Organ- 
ized under  laws  uf  New  Mexico,  uitli  capitalization  11,200,000,  shiira  12 
par.  Lands,  9  claims,  area  LS5  acres,  in  the  V'irginia  di^itrict,  said  by  com- 
pany Ui  ^Iitnv  fissure  veina  in  porphyry  tarrying  oxide,  carbonate  and  sulphide 
ores  giving  jtssayw  of  18%  copper,  15  oz.  silver  and  $10  gold  per  ton.  Ore 
bodies  are  stated  \*y  unol  her  party,  not  connected  with  company,  to  Ije  basaltic 
flows  carryif!)^  Hakc.*^  of  native  copper  in  ahsolulely  unplayable  percental^ 
MhIu  shaft  i.s  LJJO',  on  the  Cobra  Negra  prop?rty.  Has  steaui  power,  neceaBaiy 
mine  buildings  and  4  dwellingti,  with  railroad  4  miles  distant. 

mmn  ambricak  MiNiifG  co.  oregoh. 

Office:  ly&a  Mi>ine.^,  la.  Mine  office:  Burkemont,  Ore,  Organiml 
1898,  with  ca pi ( allocation  $1,5IH),(MKJ,  t>hare»  $1  par.  Tlios.  Burke,  prcssident 
and  general  manager;  H.  S,  Cble,  sec^retary  and  tre^isurer*  Mineral  land<, 
807  acres,  al^o  920  acres  misc-ellaneous  lands,  in  the  Burkemont  district. 
Main  shaft,  3tX)'.  Comjmny  makes  the  piiljwibly  false  claim  in  it«  advertise- 
ment that  its  copper  ledge  is  1,000'  wide  and  over  a  mile  long,  giving  assays 
of  6%  tx)  H%  ctjpper,  with  gold  and  silver  values.  51anagement  apparently 
composed  of  men  of  fair  standing,  for  which  reason  it  is  charitable  to  suppose 
that  they  do  luit  know  any  Ijetter  than  to  put  out  such  glaring  misstatement*, 
NORTH  AMERICAN  PROSPECTLNG  &  COLORADO. 

MINING  ASSOCIATION. 

Office:  405  Temple  Court  Bldg.,  Denver,  ChiIo.  Mine  office:  White 
Pine,  Gunnison  Co;,  Colo.  Clms.  C,  8ierk,  president  and  general  manager; 
Jaa.  T,  Chase,  secretary';  Daniel  C.  Tobin,  superintendent.  Landai,  GO  acre^ 
showing  7  contact  veins  between  limestone  and  shale  gi\ing  average  asBays 
of  2%  copi>er,  25%  lead  and  20%  zir*e^  from  earlKinatc  and  sulphide  ores. 
Has  water  power  and  small  concentrator,  making  55%  dnc  concentrates  and 
55%,  lead  con<"entratcs  carr^'ing  copper  and  gold  values. 
NORTH  ARKANSAS  ZINC,  LEAD,  COPPER,  ARIZONA,  ARKANSAS 

SILVER  &  GOLD  MINING  CO.  &  CALIFORNIA 

Office:  asO  Wilcox  Bldg,,  Los  Angeles,  Cah  Idle.  J,  U,  GmybiU, 
president  and  genend  manager;  M.  H.  WcUs,  secretary;  J.  H.  Arbuckle, 
superintendent*  Organized  ir^02,  with  capitalization  $5,0<)0,i>O0,  shares 
|1  par.  Is  commonly  known  as  the  Five  Metals  Co.  Lands,  25  claims,  area 
500  acres,  18  miles  cast  of  Randsburg,  in  the  Spangler  district  of  San  Ber- 
nardino county,  California ;  sundry  claims  near  Morristo^^  n,  Maricopa  county, 
Arizona,  and  800  acres  of  undeveloped  zinc  lands,  near  Mt.  Uou^^  Ba.'ttcr 
count v,  Arkansas. 
NORTH  BUTTE  MINING  CO*  MONTANA. 

Oflire:  Duluth,  Minn,  Mine  office:  Butte,  Silver  Bi>w  Co.,  Mont. 
Organized  April,  n>05,  under  laws  of  Minnesota,  with  capitalization  $9,(X>0,000, 
shares  $15  par;  issued.  $6,000,000.  Capt.  James  Hoatj^on,  president;  Chas, 
A.  Duncan,  vice-president ;  Jos.  B.Cotton,  se<'OTid  vice-president  and  solicitor; 
Fredk.  K.  Kennedy,  secretary ;  Louis  W.  Powell,  assistant  secretary ;  preced- 
ing officers,  Tlios.  F.  Cole,  Danl.  M.  Clemson,  Jas.  Gayley,  Wm.  J,  Olcott 
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and  John  Uno  Sebenius,  directors.     Property  is  the  lands  formerly  held 

by  the  Speculator  Mining  Co.  and  sundiy  adjoining  claims. 

NORTH  CAROLINA  MINE.  NORTH  CAROLINA. 

Owned  by  Fentress  Mining  Co. 
NORTH  CAROLINA  MINING  CO.  NORTH  CAROLINA. 

Property  is  the  Everett  mine,  in  the  Smoky  Mountains,  Swain  county, 
North  Carolina,  extensively  opened  by  tunnels.  W.  S.  Adams,  general 
manager.  Ore  is  mainly  chalcopyrite,  with  some  melaconite  and  a  little 
native  copper,  said  to  average  about  6%  in  copper.  Has  a  good  power  plant, 
^rith  boilers,  pumps,  4-drill  Rand  air  compressor,  etc.,  and  a  number  of  good 
t>uikiings.  Lands  include  a  good  smelter  site,  and  a  fine  water  power  is  avail- 
able for  development.  Company  is  in  litigation  and  property  idle.  Mine 
'Was  managed  by  Ricketts  &  Banks  before  becoming  involved  in  legal  diffi- 
culties. 

HOSTH  CAROLINA  ft  VIR6INU  NORTH  CAROLINA  ft  VIRGINIA. 

DEVELOPMENT  CO. 

Mine  office:  Virgilina,  Halifax  Co.,  Virginia. 
HORTH  CROWN  LYELL  MINE.  TASMANIA. 

Lands  sold  to  Mt.  Lyell  Mining  &  Railway  Co.,  Ltd. 
HORTH  PORK  COPPER  MINING  CO.  WYOMING. 

Ifine  office:  Battle,  Carbon  Co.,  Wyo.  Stuart  Edgar,  superintendent. 
BOSTH  MOUNT  LYELL  COPPER  CO.,  LTD.  TASMANIA. 

Absorbed,  1903,  by  Mt.  Lyell  Mining  &  Railway  Co.,  Ltd. 
90STH  PACIFIC  MINE.  MONTANA. 

Owned  by  Daly  Mining  Co. 
lORTH  PACIFIC  MINING  CO.  OREGON. 

Office:  29   Hinckley   Blk.,   Seattle,   Wash.     Property  is  the   Virginia 
^  S^oup,  in  the  Cascade  Mountains,  eastern  Oregon.     Has  a  30-stamp  mill. 
BORIH  PLATTE  COPPER  MINING  ft  SMELTING  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  mine  office,  Douglas,  Wyo. 
lORTH  POLE  MINING  CO.  COLORADO. 

IGne  office:  Crystal,  Gunnison  Co.,  Colo.  Organized  1902,  with  capital- 
isation $500,000.  Controlled  by  Porter  Nelson  and  James  Stewart,  of  Aspen, 
OdIo.,  and  Boston  parties.  A  carload  of  ore  smelted  assayed  10.8%  copper, 
4.8%  lead  and  13.8  oa^.  silver  per  ton.  Was  developing  at  last  accounts,  with 
fair  prospects. 

HORTH  QUEENSLAND  RAILWAY  CO.,  LTD.  AUSTRALIA. 

Offices:  16,  St.  Helen's  Place,  London,  E.  C,  Eng.  Organized  May  2, 
l901y  as  Normanton-Cloncurry  Railway  &  Copper  Mines,  Ltd. ;  name  changed 
k>  present  title  July,  1902.  Capitalization  £50,000,  shares  £1  par;  issued, 
C33.  Property  is  the  idea  of  building  a  railway  carrying  extensive  mineral 
t%ht8,  in  North  Queensland,  Australia. 

HORTH  STAR  GOLD  ft  COPPER  MINING  CO.  NORTH  CAROLINA. 

Mine  office :  Jamestown,  Guilford  Co.,  N.  C.  Jas.  Palmer,  superintendent. 
OreB  carry  gold  and  copper.  Has  steam  and  water  power,  20-stamp  mill 
^ad  50-ton  concentrator.     Employed  35  to  50  men  at  last  accounts. 


IfORTH  STAR  MITinfG  CO.  MICHIGAJI. 

iHYu'v  and  in i tic:  420  East  Mcleod  Ave,,  Ironwood,  Gogebic  Co.,  MkL 
Peier  Loftmrg,  presideul  ;  Adolf  W.  Peterson,  secretary.     Organised  May  I, 
19Q3,  under  kws  of  Mk'higiin,  with  capi tali iat ion  S25,O0O,  sJmreg  $25  ptf- 
Lands,  24U  acres,  held   under  option,   sliowing  several  cupriferous  amygdar 
toidi*,  on  uliirh  n  iMf  exploring  shaft  was  ^unk  and  cronsscuU}  started.     Con*" 
p^my  phiiLs  t'onrirmiiig  devekipment  work  during  1905. 
NORTH  STAR  MINING  CO.  WASHIHGTOlC -- 

iHWvv:   rAf2    Mutual    Life    Bldg.,    Beattle,    Wash.     Mine    otBiT-:   Inde*^ -^ 
Snohumish  (^>-,   Wii*ih.     OiT^;ani»cd   1901,  under  laws  of  \Vai*hijigton,  witt^^ 
capitalization   $l»i>(KJ,fMM),   shares  $1    par,     J*   F.    Konald,    president;  J^  8-    ^ 
Cliase,  seeretiir>';  Edw.  KUi.s,  general  tuanager,     I^andu,  70  clainis,  area  i; 
acres,  lying  between  the  Ethel  and  Bunker  HilkSuIlivan  properties,  showii 
a  4'  vein,  opetied  by  tunnels  of  2(M)'  and  GiJiV,  with  ttl>out  2,0(X)'  of  under- 
gnnnid  openings,  said  to  give  averrige  values  of  10%  copper,  from  bomite- 
and  chalcopyrite.     T'oinpiiiiy  actjuired  the   Red  Mountain  group,  in  Chelan 
county,   in    liH)4. 
NORTH  STAR  MINING  it  BOILING  CO.  COLORADO. 

PriL>{>criy  .sohl  to  8iherton  Mining  Co. 
NORTH  STATE  MINE.  NORTH  CAROLINA. 

An  old  and  idle  property  near  Jamestow^n,  Guilford  Co.,  N.  C.     Vein  ruas 
2'  to  25'  wide,  carrying  auriferous  sulphide  ore:^.     Mine  in  about  400'  deep 
and  lias  a  2t)-stanjp  niilL 
NORTH  VERDE  COPPER  CO. 

Mine  othce:  Jcnune,  Yavapai  Co.,  Arix.     J 
Has  a  (j>5'  shaft,  plaiioed  to  l>t^  sunk  ^HY, 
IfORTH  WISCONSIN  COPPER  MINING  CO. 

Dead, 
NORTHERN  CALIFORNIA  INVESTMENT  CO. 

<  )wns  the  Black  DiaiiKJnd  group,  in  the  Stillwater  district  of  Shaata  Co,, 
CaL  CJeo.  R'lyha^  vii  e-(>re«ident  and  general  manager.  Has  hugit  holding, 
on  whirh  several  low-grade  ore  bodies  of  considerable  size  have  been  located. 
NORTHERN  COPPER  (B.  S.  A.)  CO.,  LTD.  RHODESIA. 

Officci*:  StdiHlniry  Htiuse,  lAindini,  E.  C,  Kng^.  Mine  oflice:  Bulanayo, 
Hiiodesia,  South  Africa.  Ujrd  GitTord,  V.  C,  chairnuin;  Bet-huana  Laud 
Exploration  Cik,  Ltd,,  numagere  in  S<jyth  Africa;  Tho«.  D.  Davey,  resident 
engiiietrr;  Tom  Donald,  secretary-.  Hegistered  Feb.  16,  1895,  under  name 
of  Northern  Territories  (B.  S.  A.)  Exploring  Co.,  Ltd.,  clianged  June,  1899, 
to  present  title.  Capitalization  £250,tK)t\  shai^  £1  par;  issued,  £160,000. 
iJeWntures,  £l(M>.OtK)  at  6%.  i&sued  190:i,  redeemable  at  £105,  December, 
ItHKS.  and  convertible,  when  fully  paid,  into  £10  shares  on  one  month's  notice 
in  wnting,  Ijijids  originally  were  500  square  miles,  near  the  Zanibe«<t  river, 
abM:»  V2,{nM)  lujvH  of  ctial  landii  and  220  ptiild  claims  in  tlie  Unmiati  and  Guay 
diBt^nct*,  huf  5<K1  Hquare  railed  were  sold  to  the  Rhodesia  Copper  Co.,  lea\'ing 
blot-ka  of  lu  .square  milea  each,  on  either  side  of  the  northern  reach  of  the 


ARIZONA. 

Mowlea,  superintendent. 

WISCONSIN. 
CALIFORNIA. 


^13 


' 


^H  NORTHERN.  Vl^  ^^'"^ 

UJue  river,  scattered  over  an  arpii  tif  16f)  miles  east  and  west  by  100  miJes 
orth  and  Mjutli.  I^'itids  iucltiti^  the  Silvi^r  King,  Noti  li  i>tnr,  Maurieo  Gifford, 
Hie  Blue,  Woiider  Rockii,  Sable  Aiit<elc>pe,  Crystiil  Jm'kel,  Blue  Jacket,  Bbb, 
ou-Ix>u,  Hugiir  Ltiaf^  Lisliaiiihika,  Inyarka,  Kwemha,  and  Beehive^  in  the 
i&in  concession,  also  the  Ciianohi  concession  of  10  square  miles,  southeast 
the  main  concession.  The  principal  copjwr  depowit^  so  far  located  are  at 
id  ne^r  sundry  ancient  workings,  located  in  a  belt  of  lime^stone,  about  10 
lies  wide,  nmning  nearly  north  and  s<:»uth  for  almoKt  the  enlire  length  of  the 
^nceaBioii.  Tfie  limestone  belt  is  flanked  and  sometimes  inlmded  l>y  talcow% 
lartso^e  and  micaceous  schists,  and  by  granite,  feld?i|>Mr  and  quartz-por- 
lyrieSf  the  copper  occuring  as  irn^gulur  deposits  in  limestone  and  in  veins 
averting  ^>chist»,  with  oxidation  at  surface,  the  predoniinant  ores  being 
trahedritc  and  chalcoritc,  with  m-casional  Ixjrnite  and  chalcopyrit^,  the 
^es  in  schists  bebig  more  highly  oxidized  than  those  in  limestone.  The  com- 
kny  hji0  secured  ores  in  gn*ater  or  less  quautitio8  rangijig  from  2.5%  to  50% 
>pper  tenor,  and  also  hits  quite  promising  ores  of  lead  and  zinc,  sundry  well- 
ppeanng  gold  claims  and  a  12''  to  24*  seam  of  bituminous  coal,  with  indica- 
ons  of  larger  antl  better  grade  eoal  nieastircs. 

Pending  the  completion  nf  a  railroari  into  the  district,  work  lias  been 
jncentrated  on  the  Silver  King,  Sable  Antelope  and  Ch:inol>i  mizics.  The 
liver  King  mine  apparently  is  the  most  imtxirtant,  and  the  company's 
fincipal  camp  is  situated  in  south  latitude  11*^  *.W  IV  and  eiusi  longitude 
6**  55',  12  mileif  south  of  the  northerly  reach  of  the  Kaftie  river.  The  main 
haft  of  the  Silver  King  ia  185'  deep. 

The  Chanobi  mine,  45  nules  from  the  Silver  King,  has  5  shafts  on  4  sepa- 
ate  outcrops.  No.  1  shaft  is  iDf)';  No.  2  oulerop  hai*  a  north  shaft  of  92' 
kod  a  iw>iilh  shaft  of  98',  latter  showing  favondile  copper  values  at  bottom; 
*Io.  3  outcrop  has  a  78'  shiift  showing  chalcopyrite  and  fwcasional  ( halcocite; 
io.   4   outcrop  shows  copjx^r  carljonatf^  on   surface.     The  Chanobi   has  a 

rehouse  and  com|)ound  for  native  workmen, 
Tlie  True  Blue  mine  has  steam  p^jiver  and  punq*.  The  Sugar  Lnaf  mine 
an  immense  ore  outcrop  standing  120'  high  and  a  Ujnnel  showing  a  eonsid- 
tfabie  IkkIv  of  low-grade  cfipjier  on\  The  Sfible  Ante  Jo  pe  mine  has  three 
ibftCta  sisowing  a  20'  vein  of  higli-gnide  ehalet^pyrite  on  the  50'  level.  No,  3 
ihaft  of  the  Blue  Jacket  mine,  138'  deep,  shows  carbonate*  ores  and  chalcopy- 
rite. The  Broken  Hill  mine  shows  pn>mising  outcrops  of  lead  tuid  zine  ores. 
Transport ation  to  nearest  railnmd  m  liy  traction  engines,  and  a  tHKl' 
lerial  tramway  to  span  the  gorge  below  the  falls  of  the  Zambesi  river  will 
permit  transshipment  of  goods,  ajid  supplies  aLso  can  be  ferried  across  the 
ri%"er  above  the  falls.  The  railroad  is  to  reach  the  Kafue  river  eventually, 
ind  probably  will  touch  the  mines,  Mr.  Da%'ey,  in  personal  eiiarge  of  the 
nutieSg  is  a  diplomat  as  well  as  a  competent  engineer,  and  has  secured  the  eon- 
fidefice  and  gtKxl  will  of  the  native-a,  which  counts  for  much  in  the  interior 
[if  darkest  Africa,  The  company  is  developing  a  considerable  amount  of  ore 
i  can  begin  smelter  shipinenla  at  any  lime  considered  advisable,  but  much 
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the  best  plan  to  follow  would  be  to  continue  development  i^  itbout  iittenipltii| 
production,  until  such  time  as  full  railroad  faciliticiS  arc  secured,  even  thougt 
this  might  necessitate  the  i^ue  of  further  bonds  or  an  increase  ia  capttalixatioc 
and  this,  apparently,  is  the  company'^  program.  The  managemont  ts  good 
and  the  pmperties  are  decidedly  promising* 
BORTHERN  TERRITORIES  MIMIfG  AUSTRALIA. 

&  SMELTUffG  CO.,  LTD. 

Office:  Broad  Street  House,  London,  E.  C,  Eng.     John  MacDonald, 
chairman;  H.  Hobert^,  manager;  Herbert  Simpson,  secretary,     HegiMered 
Dec.  19,  1902,  as  a  reconstruction  nf  the  Northern  Territories  Gold  Fields 
of   AuBtralia,   Ltd,,  wvXh  capitalization   £175,000,  shares    ItJs.  par;   issued^ 
303,370  shares,  6s.  paid  in.     Lands,  tj04  acre«,  113  mile»  by  rail   from  Port 
Darwin,  in  Ihe  Nortliern  Territories  of  South  Australia.     Ha«  ores  of  copper, 
gold  and  silver,  with  a  4CKstamp  mill  at  the  Howley  mine,  a  20-stamp  mill 
at  Yam  Creek  and  a  2(Kstamp  mill  at  Brock's  Creek,     Copp>er  properti^ 
are  known  a8  the  Mount  Ellison  and  Iron  Blow  mines,  former  opened  by  ^ 
143'  ahaft,  giving  aissaye  up  to  12%  copper  and  Ijeing  very  wet.    The  Ij^f] 
Blow  main  shaft,  19G',  has  a  mining  plant  including  air-compressor  and  Ore 
bins  for  shipping,  also  a  smelter  1  mile  distant,  with  tramway'  connoctiti^. 
The  smelter  lias  2  reverberatory  furruices,  and  a  converter  on  the  ground,  but 
not  erected.     The  smelter  was  blown   io  during  1904,  and  in  8ept«nib«r 
treiited  an  average  of  66  tons  of  ore  thiily,  producing  204  long  tons  of 
carrying  01  tons  refined  copper,  circa  17,500  o?..  silver  and  350  ox,  gold, 
company  is  in  dcbt^  wiHi  rather  pressing  ol>ligations,  and  the  is^ue  of  tH\\ 
debentun^  is  contemplated.     Chairmiin   Mac  Donald  visited  the  pro| 
personally  at  the  close  of  lft04,  and  reports  that  cost  of  equipment  and 
ing  has  been  greatly  u ode n\sfi mated,  and  quantity  nod  quality  of  ore 
greatly  overestimated.     Legal  proceedings  against  Manager  Roberta  arv 
to  \m  contemplated, 
KORTHPORT  SMELTING  &  REFINING  CO.,  LTD.      BRITISH  COLI 

Controlled  and  operated  by  I^e  Hoi  Mining  Co.,  Ltd.,  wliich  tee,  for 
cription. 
NORTHWEST  COPPER  CO.  BRITISH  COL 

OlTice:  11   BrnMdwny,  New  York.     t->[X'rated  the  X'an  Anda  mine 
few  months,  1901 -1902. 
NORTHWEST  GOLD  &  COPPER  CO.  01 

Mine  office:  Surnpter,  Baker  Co.,  Ore,     Asserted  to  have  a  W 
vein  on  the  Colorado  rlaini,  in  the  Cracker  Creek  district, 
NORTHWEST  MINING  CO,  WASHIHG' 

I^tt^r  returned  unclaimed  from  former  mine  office.  Kettle  Falls,  Slei 
C^.,  Wa.sh. 
NORTHWEST  SMELTING  &  REFINING  CO.  BRITISH  COLI 

Smelter,  at  Cnvfton,  IV  C,  now  held  by  .Northwest  Smelting  0> 
NORTHWESTERN  CONSOLIDATED  LUMBER,  OR£00t 

OIL  &  COPPER  CO. 

Office :  care  of  Glenn  M.  Deuell,  secretary.  Grand  Eapids,  Mi< 
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A.  Lacione,  president  and  general  manager,  Kalamazoo,  Mich.    Supposed 
to  have  lands  in  vicinity  of  Baker  City,  Oregon. 

HORTHWESTERH  COPPER  MIlfING  CO.  WYOMING. 

Office:  509.  New  York  Life  Bldg.,  Omaha,  Neb.     Mine  office:  Dillon, 
Carbon  Co.,  Wyo.    Emplo3r8  10  men.     Organized  1902,  under  laws  of  Wyo- 
ming, with  capitalization  $100,000,  shares  10  cents  par.    Chas.  R.  Courtney, 
president;  W.  D.  Reed,  vice-president;  F.  E.  Brown,  secretary  and  general 
laanager;  N.  A.  Kuhn,  treasurer;  H.  H.  Roberts,  secretary.     Lands,  15 
claims,  area  300  acres,  in  the  Battle  Lake  district,  about  1  mile  west  of  the 
Ferris-Haggarty,  giving  about  one  mile  strike  of  a  vein  of  lO'  to  20^  width, 
apparently  the  continuation  of  the  Ferris-Haggerty  vein,  that  carries  oxide, 
carbonate  and  sulphide  ores,  mainly  the  latter,  assa3ring  3%  to  40%  copper 
and  $2  to  $20  gold  per  ton.     Has  about  1,000^  of  underground  openings. 
Management  considered  honest  and  property  promising. 
RORVELL-PICKRELL  COPPER  MnONG  CO.  WYOMING. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.  J.  S.  Norvell,  superin- 
tendent. 

HORWAY  GROUP.  WASHINGTON. 

A  group  of  9  claims  showing  a  25'  vein  opened  by  tunnel,  in  the  neigh- 
borhood of  the  Bronze  Monarch  group,  on  Mount  St.  Helens,  Skamania 
county,  Washington. 

BORWAY  MOUNTAIN  GOLD  ft  COPPER  BRITISH  COLUMBIA. 

MINING  CO. 

Ofifice :  care  of  Thomas  &  Co.,  fiscal  agents,  503  Provident  Bldg.,  Philadel- 
phia, Pa.  Agents  sold  stock  on  guarantee  of  dividends  within  one  year, 
cl&iming  to  have  copper  lands  in  British  Columbia.  Apparently  a  de- 
liberate swindle. 

lORWEGIAN  COPPER  MINES,  LTD.  NORWAY. 

Offices :  5,  St.  Biildred's  Court,  London,  E.  C,  Eng.  Mine  office :  Goul- 
•sjok,  Lyngenfjord,  Norway.  H.  W.  Lowe,  chairman;  H.  G.  Husen,  mine 
inanager;  H.  P.  Smith,  secretary.  Capitalization  £300,000;  debentures, 
^25,000.  Property  is  the  Lyngenfjord  Kobbervaerk,  formerly  owned  by 
the  Golden  Mint  Mines,  Ltd.,  having  an  aerial  tram  to  Kaaf  jord.  Present 
company  moribund. 

lORWEGIAN  OTTA  COPPER  CO.,  LTD.  NORWAY. 

Offices:  371,  Mansion  House  Chambers,  London,  E.  C,  Eng.  Mine 
€flioe:  Aasoren,  Gudbrandsdalen,  Norway.  S.  P.  Eastick,  managing  director; 
H.  Duckworth,  secretary.  Organized  Nov.  1,  1902,  with  capitalization 
£100,000,  shares  £1  par;  issued,  £75,287.  Lands,  5  acres.  Presumably  idle. 
lORWICH  MINE.  MICHIGAN. 

Office:  care  of  Alfred  Meads  &  Sons,  Marquette,  Mich.  Lands,  including 
property  formerly  known  as  the  Trap  Rock  mine,  840  acres,  same  distance 
Vttt  of  the  Ontonagon  river,  Ontonagon  county,  Michigan,  made  500  tons  of 
eopper,  1850-1851;  idle  since  1865.  Has  produced  masses  up  to  10  tons  in 
weight  and  gives  a  fair  showing  of  stamp  rock.  Considered  the  most  promis- 
ing Lake  Superior  copper  property  west  of  the  Victoria. 
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KOTAWAY  GOLD  &  COPPER  MimifG  CO.  COLOMX). 

Office:  Mining  Exchange  Bldg.,  Denver,  Colo.  Mine  offices;  Silvenou, 
San  Juan  C<».,  Colo,  and  Central  City,  GUpm  Co.,  Colo.  A.  J.  Yivmi,  pra- 
ident  and  general  inana^r;  Wm. -Gelder,  secreiaiy.  Capitalixatioti  11,000,000, 
Land.Sf  2  groups  of  t'lainis«  one  in  Gilptti  cuunty,  and  one  iu  Sao  Juan  cuunty. 
Gilpin  county  group  lius  ores  cajTylng  gold,  silver  and  copper,  aad  b  equipped 
with  isteani  |)owcr  plant.  San  Juan  county  group,  on  Sultan  Mountain,  it 
developed  by  a  40CK  tunnel,  with  considerable  underground  opemn^t  and 
has  eJeclric  power. 
IfOVARRA  MIHE.  ITALY, 

An  old  and  small  nune,  in  the  pro^^nee  of  Piedemont,  Italy, 

SOCIEDAD  NUESTRA  SEIiORA  DE  LA  SALUD.  SPAH. 

Office:  ScA'illa,  Spain,     Mine  office:  Chaparrita,  por  Rio  Tinto,  Hud«, 

tSpain.     Ikm  Manuel  Pi^rola  y  Oru^eo,  manager.     Lands^  11  mineii,  area  1(^ 

hectareits.     See  urea  a  small  production  of  cement  copper  from  leaching  ^ 

COMPAWIA  LOS  NUEVES.  SPAlU^ 

Lelter  relumed  nncluimed  from  former  general  offices,  San  Andres,  '^*^» 
Madrid,  Spain.     Mint*  ojiki^:  Tijohi,  .Vinicria,  iS|min.     Idle. 
IfUMBER  7  MINING  CO,,  LTD.  BRITISH  COLUMBL^ 

Mine  offite;  Greenwood,  B.  C.  Organ i^zed  1900,  with  eapitalizaii-*^ 
$1,0(MJ,00(J,  f^hftres  $6  par.  C.  E.  Laidkw,  president;  K,  H,  Eggleston,  «8^^\ 
retary;  Frederick  KelTer,  general  nmnager.  Lands,  sundry  well-locat-'^^^, 
ehiims  adjoining  the  mines  of  the  Briti.HJi  C'olumbia  Copper  Co.,  ope  tied  0^' 
3<Ki'  main  .*ihMfL,  with  aliout  2,()C>0'  of  underground  openings,  Ore^i  car"^^^^ 
vuluc^^  in  gold,  J>ilver^  lead  and  'Mtii%  with  pro t labilities  of  copper  values  aU*^"^ 
lirtie  gnah  r  depth,  in  a  vein  of  iH"  to  7'  width,  with  quarts  gangue,  ^ 

NYACK  MINING  CO,  ARIZOH^i-^ 

AI>sorb(*d  \*y  Anita  ConsoHdatpd  Copper  Co.,  now  Anita  Copper  Co.  -i 

NYMAGEE  COPPER  MINING  SYNDICATE.  ADSTRALl^*-'^''^ 

J.ands  Hohl  to  Grtuit  ('olmr  CopiH»r  Mining  Syndicate.  ^.t 

OAK  HILL  MINE.  CALIFORNIig^     \^, 

Office  and  mine:  care  of  Henry  Willey,  Coopersiown,  Tuolumne  C*o 
CaL      Has  .a  112'  shaft,  with  n  bltle  drifting, 
OAK  HILL  MINE.  NORTH  CAROLIN 

Mine  oflit  c; :  High  Point,  N.  C.     Said  to  have  a  7'  vein,  carrying  bomite-^ 
covelhtc,  and  ihalropyrite,  averaging  IH%  copper. 
OASIS  GOLD  &  COPPER  MINING  CO,  UTAH  ^^       u 

Othie:  care  of  JoHcpli  A.  Jennings,  secretary,  Salt  Lake  City,   Utah  ^        ^.a 
Organized  April,   1904,  under  laws  of  Utah,  with  capitalization  $250,000 
shares  $1  par.     M.  S.  Bro^vning,  prcsidotit;  Jtdin  T,  While,  vice-president         ^..^-ifi 
Joseph  B.  Toronto,  trea-surer;  J.  D,  Clive,  manager      Land^,  sundry  dainis^       -- 
in  the  Drum  district,  Juab  and  Milhird  counties,  l^tah,  opened  by  a  isy*" 
shaft,  showing  Ti  ore  chutes,  fn»m  \sliicli  ore  assaying  4,3%  copper,  10  of.-- 
silver  and  119.21)  gold  per  ton  was  shipped  to  Salt  Lake  smelters  in  1904.-—- 
Ereetion  of  a  concent  mtor  .said  to  be  planned. 
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OAXACA  MmniG,  MILLniG  &  DfYESTMENT  CO.  MEXICO. 

Office:  Wilmington,  Dei.    Mine  office:  Oaxaca,  Oax^yMez.    C.Arthur, 

manager.    Property  includes  the  Esperanza  and  other  mines,  carrying  ores 

'  of  gold,  silver,  copper,  lead  and  zinc.     Has  water  power  and  10-stamp  mill. 

OAXAfUfA  GOLD  MIlflNG  CO.  IDAHO. 

Owns  entire  stock  issue  of  the  Seager-Coryeil  Gold  ic  Silver  Mining  Co., 

Ltd. 

OBIS  MINE.  JAPAN. 

Mine  office:  Nakanosho-mura^  Tsu-gori,  Bitchu,  Japan.  T.  Sakamoto, 
owner;  K.  Ogawa,  manager.  A  very  ancient  property,  showing  numerous 
veins  carrying  chalcopyrite  and  small  quantities  of  argentiferous  galena 
with  quartz  gangue,  in  2^  to  4'  veins,  traversing  claynslate  and  granite.  Has 
steam  power  and  a  good  smelter.  Emplojrs  about  1,000  men.  Production 
in  1899  was  1,316,745  lbs.  fine  copper. 

CARRHX)  OCANA.  CHILE. 

Office  and  mines:  Taltal,  Antofagasta,  Chile.  Ramon  A.  Heredia,  and 
David  B.  Contreras  superintendents.  Mines  are  La  Liga,  £strella  de  Venus 
wui  Gyacolda,  carrying  ores  of  gold,  copper  and  silver.  Has  steam  power 
^  4  Chilean  miUs,  employing  60  to  75  men. 

MnSRAL  DE  COBRE  LOS  OCOTES,  S.  A.  MEXICO. 

Office :  Oaxaca,  Oax.,  Mex.  Mine  office :  Ejutla,  Oaxaca,  Mez.  Employs 
75ineiL  Organized  Sept.  27, 1904,  under  laws  of  Mexico,  with  capitalization 
S300,00O,  Mexican,  shares  $100  par,  full-paid.  Alfredo  Oest,  president  and 
Seoeral  manager;  P.  M.  Zulper,  vice-president.  Lands,  44  pertenencias,  area 
110  acres,  in  the  Ejutla  district,  showing  4  fissure  veins,  of  which  one  under 
<fevelopment  averages  6'  width,  carrying  sulphide  ores  assaying  6.5%  copper 
^  15  oz.  silver  per  ton,  with  a  trace  of  gold.  Has  3  shafts,  2  of  lOO'  each 
*nd  1  of  230^,  with  about  1,600*  of  underground  openings,  estimated  to  show 
12,000  tons  of  ore.  Has  steam,  gas  and  electric  power.  In  1904  produced 
200  tons  of  concentrates  carrying  121,000  lbs.  fine  copper,  and  16,700  oz. 
al^  reduced  at  the  works  of  the  TeziutUn  Copper  Co. 
OCOTTTLAII  MmE.  MEXICO. 

Office:  care  of  Harry  S.  Church,  et  al,  care  of  International  Bank  & 
^Vust  Co.,  Guadalajara,  Mex.     Property  is  a  partially  developed  mine,  two 
hours  horseback  ride  west  of  Tnlpa,  Jalisco,  Mexico. 
OCTAVIA  MmniG  CO.  WYOMING. 

Mine  office:  Cambria,  Wyo.     David  Jones,  president. 
ODDIE  MINE.  NORTH  CAROLINA. 

Owned  and  operated  by  Rowan  Copper  &  Gold  Mining  Co. 
OOOYA  MINE.  JAPAN. 

Ifine  office:  Nishio-mura,  Nomi-gori,  Kaga,  Japan.  T.  Yokoyama, 
mrner  and  general  manager.  Discovered  1878.  Ore  is  chalcopyrite,  asso- 
cated  with  tenorite,  bomite,  azurite,  native  copper  and  iron  pyrites,  with 
qoartz  gangue,  in  numerous  veins  traversing  liparite.  Three  practically 
pimllel  main  veins  are  worked,  these  ranging  I''  to  4'  in  width,  and  600' 
to  2,000'   in  length.     Management  is  very  progressive,  and  recently  has 
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OJAlfCOS  MIHTNG  CO.  CHJLE, 

Controlled  by  Mc'^srs.  Gibbs  &  Cb.  Operates  the  Traosito  and  Aiido- 
coUo  mines^  m  the  Ojancos  dbtnct  of  Chile,  these  being  important  properties 
and  considerable  producers. 

O.  K.  EXTENSIOM  BClTmG  &  REDUCTION  CO.  OTAH. 

Office:  40  Commercial  Blk,,  Salt  Lake  City,  Utah.  Mine  office;  Blue 
Acre,  Beaver  Co»,  Utah.  Organized  November,  1894^,  under  laws  of  Utah, 
with  capitalization  $lSO,tX)0,  shares  5lNi\  par,  A.  J.  McMuUen,  president 
and  general  manager;  C,  C.  Gott,^ secretary  and  trea;surur.  Lands,  21  claims, 
area  360  acres,  also  a  20'acre  millsite,  near  the  O,  K,  mine,  in  the  Beaver 
Lake  district,  showing  two  fissure  veins  of  5'  average  width,  carrying  chal- 
copyrite  assaying  4%  copper  and  6  oz.  silver  per  ton,  with  tmoes  of  gold, 
opened  by  6  sliafts,  deepest  SKV,  and  a  150'  tunnel,  with  1,045'  of  under- 
ground openings.    Has  steam  and  gai*oline  power. 

O.  K.  GOLD  &  COPPER  MimNG  CO.  ARI^OirA. 

Office:  Lyndon,  Kansas.     Mine  office:  Florence,  Pinal  Co.,  Ariz.     Em* 

ploys  4  men.     W.  L,  Newcomer,  president;  S.  B,  Johnson,  secretary;  J,  Ban-* 

oing,  treasurer  and  genend  manager;  Abe  Johnson,  superintendent;  W.  B, 

Banning,  engineer.     Organised  1902,  under  laAvs  of  Arizona,  with  capitaliza^ 

tion  $1,000,000,  shares  $1  par.     Land.H,   15  claims,  area  300  acres,  in  the 

Picacho  district,  showing  numeroua  vein^  of  which  two,  averaging  3'  width, 

^1  are  being  developed  by  6  shaltow  shafts,  deepest  120',  and  4  tunnels,  longest 

^■125^  shomng  oxide,  carbonate  and  sulphide  ore^,  giving  assays  up  to  20% 

copper,  with  traces  of  gold  and  silver, 

IVERWALTCTHG  DER  KQNIGLICHE  PREUSSISCHEIT-  UlTO        GERMANY. 
HERZOGLICHE    BRAUIfSCHWEIG'SCHE    JCOM- 
MUmOH  HiiTTEir-STAATSWERKE  OKER. 
\b  the  smelting  plujit  of  tlie  lianimebberg  mine,  which  see,  for  descrip- 
tion. 

OKUZU  MINE.  JAPAN. 

Mine  office:  Okuzu-TOura,  Kita-Akita-goti,   Ugo,  Japan,     Is  a   silver 
mine,  ne^r  Hunawa,  making  a  trivial  amount  of  copper  as  a  l>y-product 
OLALLA  COPPER  MINING  ^b  SMELTING  CO,  BRITISH  COLUMBIA. 

Office:  206  Temple  Court  Bldg.,  New  York,  Mine  officer  Ohdla,  B,  C. 
RiTkbert  Gaede,  president;  Nathan  Mintz,  secretary  and  treasurer;  W.  C. 
McDougall,  general  manager.  Organized  (Jctober,  1901,  under  laws  of 
Maine,  with  capitfilization  $8,000,000,  shares  $25  par.  Also  controls  the 
Bimilkajneen  ^  Keremos  Ry,  C^o.,    capitahzed  at   $3,000,000.     Lands,  61 

P  crown-granted  claims,  also  mill  and  snicH<»r-sile  of  100  acres,  total  area 
about  2,500  acres,  in  the  lower  Similkameen  and  Keremos  camps,  Osoyoos 
division  of  the  Yale  district,  showing  contact  veins  lietween  diorite  and 
felsite,  ore  l>odies  occurring  in  both  formations  but  mainly  in  the  felsite. 
Veins,  about  a  dozen  in  number,  are  said  by  company  to  range  in  width 
from  8*  to  500'  and  are  estimated  by  company  to  average  ai»oiit  5^,  copper, 
2  to  5  02.  aUver  and  $1  to  $40  gold  per  ton,   but  this  estimate  probably  ij 
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fonBiclerably  too  higli.     dangue  is  spar,  garnet] U  and  magnetite.     De\*elQ 
iiiprit  includes  a  30'  slmft  and  tuiiiieis  of  50',  25<y  and  WKI'.     Pit»perty  had 
Imtid  power  oiih%and  is  87  miles  from  »  railroad,  6()  niili!)8  of  wliich  haa  stcttn 
transportation.     Company  planiipd  in*«tallati*Mi  of  a  soieht^r  in   1904, 
did  not  build  it,  and  estimateji  that  it  c^u  nUne  and  fimelt   tlic  bulk  of  : 
ore  at  a  cost  not  exceeding  $2.50  per  ton.     This  can  L»e  done,  lu>wevor,  on 
by  operating  on  a  very  large  scale.     Ore  iKKlies  Htv  decidedly  low  grade,  I 
ap|>arejitly  are  e-X tensive,  and   the  ore  is  self-ttu-xing.     Employs  a  sn 
fiirt'e  only,  on  tlpv<*Kj|irnent  work. 
OLD  BALDY  GOLD  MINING  &  TUNNEL  CO.  NEW  MEXICO,^ 

Mine  otfii'L*:  Elizabetlitown,  C<jlfax  Co.,  N.  M.  Thos,  C.  Se\%aU,  fmpott^B 
intendt-nt.  Ores  rarry  gold  and  copper.  Has  gu^toline  and  elet  trie  power.  ^H 
OLD  BALDY  MINE.  AR1Z0N< 

Mine  nflue:  Tucson^  Pitmi  Co.,  Ariu.     \V.  li.  MtClejirj',  »uperinl*?iidt^^^ 
Ore.s  earr>^  pold  and  copper.     Ha!<  steam  power, 
OLD  BOOT  MINE.  ARIZO^^ 

Owned  by  Imperud  Copper  Co.  ' 

OLD  CATAWBA  MINE.  U^45 

OHk-c:  cure  *A  Jndtce  Theo.    Botkin,  preaident  and  gmeml  nmtkn^^ 
Halt  Luke  City,  l' «ah.     Property  is  a  protnimng  group  of  7  clfutns^  near  Ha, 
ord,  B leaver  roLint\\  17 tali. 
OLD  COLONY  COPPER  CO.  MICHIGAN 

Othce:  tKJ  State  St.,  Boston,  Ma«H,  Mine  office:  CaUimef,  H<ai^hiu/> 
Co.,  Mich.  Employs  12  to  15  men.  Organi^*d  I89H,  under  la \V6  of  Mirla^, 
with  eapitalizaf  ion  |2,r>(HJ,000,  simres  $25  par.  $12  paid  in.  AimuaJ  ti««nng, 
second  Wedritvsday  in  December.  H.  F.  Fay,  prea^iident ;  Geo.  G.  EmiifotiT 
secretary  and  treasurer;  Jjiujes  Cliynowelh,  superintendent;  pr^' 
officers,  John  C.  Watwon,  Wru.  Howell  Hef*d,  Kogers  L.  Barstow  and  S^^ 
R.  Dow,  directors,  Kxp<»nditures  for  year  ending  Oct.  3U,  1904,  were$27,<MJ. 
leaving  on  hand  a  balance  of  $4.5,011.85. 

Land.s  1,200  acn»H,  in  Set^tions  17  and  IS,  T.  5<1  N.,  R.  32  W..  ejuld 
and  adjoining  the  Calumet  &  Heela.     A  complete  geological  cr(x»«enwo 
lias  been  secured  by  tunnei,  driven,  I89i>- 1901,  from  the  Eastern  Sand^Utts. 
57®  west  of  north,  for  about  3,0(JO',  at  right  angles  to  the  fonnation,  Miiicb 
has  ft  Btrike  of  No.  33^  E.,  and  by  diamond  drill  lionngs  from  the  Kcjir*n)a 
amygdaloid  eastward  to  the  western  end  of  the  tunnel.     Tliis  work  Mbo« 
ttpwards  of  75    wellnlefined  amygdaloitl  and  oonglomerat*'  beds,  a  nnm^  J 
of  which  ^showed  some  coppt^r  in  the  drill  eonss.    There  are  5  nliaft^,  No^  j 
being  UH/  deep ;  No.  2,  2.^^^' ;  Xo.  3.  55(/ ;  No.  4,  100' ;  and  No.  5,  200'.    1^1 
ing  1 9t)4  openings  of  736'  were  made.  At  the  close  of  the  year,  work  wa*  i 
done  on  a  croaseut  to  re-acfi  a  lode  lying  about  2,00</  eaAt  of  the  J 
amygdaloid. 
OLD  DOMINION  COMPANY* 

Office:  99  John  St.,  New  York.     Jas,  Douglaa,  premdeot;  €}isit 
Smith,  vice-president ;  Ctia.s.  H.  Altmilter,  secretary  and  trwtstirr' 
i«ed   Efec.  22,   1903,   uiider  laws  of  Maine,  with  eapitalizat4od   : 
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shares  $25  par.  Is  a  securities  holding  corporation  only,  formed  to  promote 
the  operation  of  the  Old  Dominion  Copper  Mining  &  Smelting  Co.  and  the 
United  Globe  Mine  under  a  joint  management,  while  technically  complying 
with  injunctions  restraining  the  merging  of  these  two  corporations.  The 
Old  Dominion  Co.  controls  the  operations  of  both  subsidiary,  corporations, 
through  ownership  of  majority  share  interests.  The  United  Globe  Mine 
g:2ive  138,000  shares  of  its  stock  and  $250,000  cash  for  138,000  shares  of  the 
Old  Dominion  Co.,  whic^  has  150,000  shares  of  its  stock  for  exchange  on  an 
even  basis  for  shares  of  the  Old  Dominion  Copper  Mining  &  Smelting  Co., 
tl^e  latter  corporation  having  an  issued  capital  of  150,000  shares.  More 
t^lian  100,000  shares  of  Old  Dominion  Copper  Mining  &  Smelting  Company 
st^ock,  or  upwards  of  two-thirds  of  the  outstanding  issue,  have  been  exchanged 
for  shares  of  the  Old  Dominion  Co. 

The  plans  of  the  Old  Dominion  Company,  which  controls  the  oper- 
ations of  the  Old  Dominion  Copper  Mining  &  Smelting  Co.  and  the  United 
Olobe  Mine,  provide  for  the  working  of  both  mines  as  entities,  but  with 
free  interchange,  upon  an  equable  basis,  of  ores  needed  for  fluxing.     The 
Old  Dominion  Co.  also  financed  the  pressing  floating  indebtedness  of  the 
Old  Dominion  Copper  Mining  &  Smelting  Co.,  by  means  of  loans,  which  are 
^ng  repaid  from  ^earnings,  the  balance,  at  the  close  of  1904,  being  esti- 
Q^ted  at  about  $300,000. 
:f       OLD  DOMINION  COPPER  MINING  &  SMELTING  CO.  ARIZONA. 

Office;  35  Congress  St.,  Boston,  Mass.     Mine  office:    Globe,  Gila  Co. 
Aril.    Employs  about  500  men.     Organized  July,  1895,  under  laws  of  New 
J«iBey,  with  capitaliaation  $5,000,000,  shares  $25  par;  issued  $3,750,000. 
Annual  meeting,  first  Wednesday  in  April.     Chas.  Sumner  Smith,  president; 
Chas.  H..  Altmiller,  secretary  and  treasurer;  Chas.  S.  Smith,  Geo.  Napier 
'I'owle,  Dr.  Jos.  T.  Herrick,  Chas.  T.  Lund,  Fred  W.  Hoar,  E.  F.  Newton 
^  G.  Waldo  Smith,  directors,  three  first  named  constituting  an  executive 
^ounittee;  Dr.  L.  D.  Ricketts,  consulting  engineer  and  acting  manager; 
^iles  8.  Berray,  general  superintendent ;  C.  F.  Shelby,  smelter  superintend- 
^t;  Peter  Button,  assistant  smelter  superintendent.     Lands,  6  full  and  3 
^tional  claims,  at  Globe,  with  a  10-acre  millsite  adjoining,  also  the  Old 
^minion  and  Keystone  claims  north  of  Globe,  the  Continental  group  of 
240  acres  and  the  Chicago  A  New  York  group  of  60  acres,  latter  groups  being 
I        ^Unconnected  with  the  principal  tract.     The  principal  ore  zone  occurs  along 
I       ^  displacement  having  a  northeast  and  southwest  strike,  with  sharp  dip  to  the 
'       ^^Hitheast.     The  hanging  wall  is  limestone  and  quartzite,  with  a  diabase  of 
^le  recent  age  as  footwall.    Faulting  evidently  occurred  both  before  and 
i-       ^ter  the  intrusion  of  the  diabase.     Ore  favors  the  hanging  wall,  occurring 
'^  lenses  parallel  to  the  bedding  plans  of  the  limestone  and  quartzite,  the 
*^tge8t  lense  yet  developed  being  about  60x100x200^  in  size.    The  ores 
'       ^^Ried  comprise  a  considerable  variety  of  forms,  including  oxides,  carbonates, 
Aphides  and  chrysocolla.     The  oxidized  ores  are  mainly  cuprite,  associated 
^tii  a  little  malachite  and  chrysocolla,  in  a  gangue  of  iron  oxides  and  quartz. 
^Iilphides  first  appear  at  a  depth  of  about  350^,  the  principal  sulphide  ore 
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being  chalrocilc  with  ganj?ue  of  iron  pyrites  and  quarts,  with  a  little  3%  \ 
4%  chalcopyrite  in  the  lower  workings.  All  ores  are  more  or  le^as  argenf- 
erou«,  and  us  a  rule  are  highly  siliciouB,  requiring  heavy  iron  and  Lime  fluxee 
in  smelting. 

Tlie  new  Hiaiu  working  shaft,  852'  deep,  has  4  eompartments  with  steel 
gallow8-frame  aud  24xli0*  direct-acting  hoist  handling  double-deck  cages  in 
rounierbalancc,     A   l,50f>-gallon  PreiH'ott  pump  Ims  been  inMalled  on  the 
tenth  level  of  the  new  shaft,  with  a  12*  water  column  rising  30'  above  the 
collar  of  the  nlmft  and  discharging  into  a  launder  on  a  trestle  leading  to  a 
storage  tank,  ^\  hence  water  is  drawn  off  for  use  of  the  mill  and    smelter. 
The  engine-house   and   boiler-houi*e  at   the  new  shaft  are  of  ^eel  frame^ 
with  iron  sides  and  roofs.     Machinery  equipment  includes  a  Kordbeig  croa^^-i^ 
compound  air  comprcjisor  with  water-jacketed  air  cylinders  and  inteicoOler  --^ 
having  a  capacity  of  2,000  cubir  fi*et  of  free  air  per  minute,  and  rated  ^^ 
30  drills.     There  al.*<i  is  a  complete  eie<'trie  hght  plant,  and  petroleum     -~^ 
u.sed  exclusively  for  fiit'l  at  the  power  plant.     A  large  atid  weU*built  machi'-^-^  * 
shop  is  nearing  completion,  this  being  an  important  factor  in  the  succ^^_ 
of  a  mine  located  so^ne  hundreds  of  miles  from  the  nearest  shop  doing  gen^^^ 
work. 

Ores  will  be  graded  and  furnace  charges  prepared  at  the  new  rotlla$ic^ 
a  short  dLstant-e  from  the  mine.     The  grading  plant  has  6  steel  bimi  oiss 
tons  capacity  each,  for  coarse  ore,  with  a  conveying  l>elt  pASStng  beoeafJi. 
Ore  is  drawn  from  the  various  pockets  onto  tmmmeb  of  manganese  steel, 
undcrsizp  from  which  drops  to  an  18*  conveying  belt  that  carries  it  to  nwl- 
road  storage  bins,  wiiile  the  oversize  goes  to  a  10x20*  crusher  and  tli«ir« 
to  a  36*  picking-belt,  from  which  the  smelting  ore  is  hand-picked  aud  tbf 
residue  run  through  a  10x20*  rock-breaker  crushing  to  2'  size,  the  mnleniJ  ^ 
from  the  last  crusher  being  taken  on  an  18*  belt  to  the  concentrator  st one*  1 
bins.     The  concentmtor,  of  stenl  frame  with  iron  covering,  is  being  tmil^ 
from  the  plans  of  Dr.  Kicketts,  and  should  go  into  commission  ear!y  ia  190S'' 
Handling  of  material  will  be  as  Dearly  automatic  as  possible  throughout,  ini  I 
the  mill  will  have  a  dail}'  capacity  of  3(K)  tons.     M»nc»,  mill  and  srocltrr  »f« 
connected  by  a  private  railway  ecjuipjx^d  with  a  14x20*  Porter  locoii»oti>t  | 
and  50-ton  ore  cars. 

The  old  siiiehrr  has  been  remodeled  past  recognition,  and  now  Is*  tho^J 
ougldy  modern  and  effir  ient    plant,  with  steel  frame  on  st^ne  fouadatinirtf 
and   corrugated  iron  roof.     The  smelter  has  8  double  storag«^bitis,  I 
1,000  tons  of  ore,  limestone  and  coke.     There  are  3  blast  fumaceSf  i 
44x180*  at  the  tuyeres,  arrang(Hl  tandem  with  common  settler*  hetw*»i'l 
These  are  rated  at  only  400  tons  each,  but  two  were  blown  in  during  Octnl*r,l 
1904,  a!id  are  treating  an  average  of  about  425  tons  each  daily,  givinprthtj 
completwl   plant  a  capacity  of  about    l,3tM)  tons.     Furnaces  are  ch 
automatically  from  side-<lumping  cars,  and  water  for  the  jaeketn  k  I 
from  the  mine,  as  previously  described.     The  power  plant  at  the  i 
has  two  20(l-h.  p.  and  two  325-h.  p»  boilers,  burning  petroleum.     Av 
furnace  blast  is  45,0O4>  cubic  feet  y*ct  minute.     An  electric  generator! 
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power  for  liglitmR;  traction  and  rrane.  The  dust-chamber,  of  brick,  is 
20x20x250',  coiuiectiiig  with  n  sniuke-stack  200'  high,  'iH'  dUtiieter  at  base 
and  14'  diamefer  at  top,  with  t)ase  25'  aWvc  the  tuyeres.  Fluts-diiwi  is 
briquetted  for  resmeltitig.  The  plant  has  an  elet'tric  locomotive  with  three 
IJ^-toii  ore  cars  of  tilting  pattern,  abo  a  small  steam  locoJiiotive  and  cars, 
for  handling  slags. 

The  converter  department  has  two  stands,  and  a  third  being  installed. 
8heils  are  7x11',  lined  wilh  a  mixture  of  day  and  quarlzite  carrying  4.5% 
copper,  the  lining  carrying  75%  silica  and  making  18  tons  ijefore  burned 
out.  Available  converter  blast  is  12,OI>0'  per  minute,  to  be  increased  by 
6,000'  for  the  third  stand.  Shells  are  handled  by  a  40-ton  electric  crane. 
Product  of  the  furnaces  is  a  50%,  matte,  and  of  the  converter  is  99,5%  blister 
copper  carrying  small  silver  values.  Tiie  smelter  t)uys  con-niderable  custom 
ore  and  also  uses  about  100  tons  daily  of  low-grade  sulphide  ores  from  Bisbee, 
for  fluxing  the  highly  silicious  ores  of  the  Old  Do  mi  n  ion. 

Production  of  the  Old  Dominion  was  7,992,550  lbs.  fine  copper  in  1!>02, 
and  15,368  J  47  lbs.  in  1904.  At  the  close  of  1904  the  smelter  Wa^  making 
about  2,000,000  lbs.  per  month,  and  with  the  additions  now  under  way  at 
tbe  plant  should  reach  a  productive  capacity  of  about  30,0<XI,(K)0  lbs. 
fine  copper  yearly.  The  property  is  a  very  valualile  one,  and  is  in  the  best 
of  hands.  Protesta  of  shareholders  wlio  feared  the}*  were  to  be  swallowed 
by  Phelp®,  I>odge  <fe  Co.  are  no  longer  heard,  and  the  Old  Dominion  should 
be  able  to  pay  its  first  dividend  early  in  1906,  after  the  present  floating 
debt  of  about  1300,000  has  been  cleared  off,  and  a  rcasonalile  surplus  accu- 
mulated. 
OLD  HAlfOVER  COPPER  CO. 

Probably  an  erroneous  title  for  Hanover  Copper  Co. 
OLD  HICKORY  COPPER  MINllfG  CO. 

Ab«orl>ed  by  Copper  Chief  Mining  Co, 
OLD  HICKORY  MIME. 

Owned  by  Majestic  Copper  Mining  tt  Smelting  Co, 
OLD  MOLL  MIME. 

Mine  office  i  Leighs  Creek,  South  Australia.     E,  Bernini^  manager. 
stream  power  and  employed  about  25  men  at  last  accounts. 
OLD  RELDIBLE  MIMIMG  CO.  MEW  MEXICO. 

Mine  office:  Golden,  Simta  F^  C^J.,  N.  M.  J.  B.  Mayo,  sufH^intendent. 
Ores  carry  gold  and  copper.  Has  two  5'  Huntington  mills.  Employs  20  mm. 
OLD  TOWM  MINING  &  MILLING  CO.  COLORADO. 

Mine  ofTice:  Russell  Gulch,  Gilpin  Co.,  Colo.     Geo,   K.   Kimbtill,  Jr., 
superintendent.     Ores  carr>'  go  1*1,  silver  and  copper,     Ha«  a  900'  shaft,  is 
equippe<l  with  steam  aod  chH^'Iric  piwer,  and  employs  about  40  men. 
OLYMPLA  MINING  CO.  OF  WYOMING.  WYOMING, 

Office:  187  E,  Chicago  Ave.,  Chicago,  111,  Pehr  W,  Nillson.  president j 
Herman  C.  Johnson,  secretary;  John  Lundgren,  general  manager.  I^nda 
are  BUppoBcd  to  be  in  the  Encampment  district  of  Carbon  county,  Wyoming. 
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OLYMPIC  MmiNG  CO.  WASHHrGTOH. 

Office:  3U1  Lumber  Exchange,  Seattle,  Wash,  E,  K,  BulterRonli, 
pre^ideDt;  Alfred  Jeffery,  secretary.  Compauy  advcrtbes  stock  on  the  in* 
fitall merit  plan»  claiming  tliat  iU  lands  contaitj  gold,  copper  and  coaI,  but 
secretary  wri  les,  ils  an  exc  use  for  not  furnishing  a  statement » that  the  conipuij 
is  not  developing  a  copper  mine.  Regarded  with  suspicion. 
OMAHA  COPPER  MINING  CO. 

Uffice:  HI  17  New  Vork  Life  Bldg.,  Omaha,  Nebraska, 
OMAEA  GOLD  a,  COPPER  MINING  &  MONTAHA. 

SMELTING  CO. 

Supposed  iu  hold  mining  clainifi  near  Bigtimbcr,  Sweetgra^Co.,  MonJ 
OMAKI  MINE.  JAPAI. 

Mine  office:  Nishitate-mura,  Kita-Akita-gori,  Ugo,  Japan.  Optiifd 
circa  1750;  reopened  1S85,  Principal  value  of  ore  is  in  argetitite.  a«po<*ijitod 
with  chalcopyrilei  gaJerm  and  sphalerite.  Ore  bfjdie^  are  lenses,  liirgr-rt 
70'  deep  hy  LW  long,  in  Tertiary  liilT  and  ande^te.  Production  for  1^94 
was  858, 3tf)  iiiommc  silver  and  242,690  lbs,  refined  copper. 
OMODANI  MINE.  JAPAIC. 

Mine  otfirc:  Kami-Anana-muni,  Ouo-gori»  Echigo,  Japan.  Operated 
by  the  Mit.su  Bishi  Gowshi  Kwaishu.  Opened  circa  A.  D,,  1350.  Ores  are  chil- 
copyrite,  bornite,  sphalerite  and  galena,  all  argentiferous  and  carrying  occ*^ 
eioiial  native  silver.  Has  numerous  veins,  none  ejcceeding  4'  in  width,  Tr^ 
duct  ion  in  1900  was  103,682  momnie  silver  and  614,438  Uws.  refined  coppet 
OMORI  MINE.  JAPAl^- 

Mine  office:  Omori-niuni,  N'ima-gon,  Iwami,  Ja}ian.  Opened  cir<^* 
A.  D.,  1300;  reopened  1525.  Was  tmre  highly  productive,  but  apjiarently  ^ 
nearly  worked  out.  Carries  aurifenius  and  argentiferous  chaJcopyrite  *" 
the  Eikyu  group^  and  nialathite,  argent ile  and  native  .silver  in  the  Hout^  ^ 
group.  Production  iri  1900  way  2,880  mommc  gold.  121,280  momnie  &iiv^ -^ 
and  80.139  lbs.  refined  i  opper. 
ONECO  COPPER  MINING  CO.  MICHIGj 

Office:  IS  P,  O,  Sq.,  Boston,  Mass.     W.  F.  Ht«gerald,  president ;  S.  _ 
Millett,  secretary  and  treasurer.     Organized  1899,  under  laws  of  Michigai''"^^ 
with  capitalizution  $2,5(K).OO0,  shares  S25  par.     Lands,  800  acres,  near  ^Atfr^'^i 
cock,  Houghton  Co.,  Mich.     Tract,  originally  known  as  the  Bungarinn,  au^^  ^^-n 
later  aa  the  Fitzgerald,  has  liad  a  limited  amount  of  exploratory  work,  i^ 
1862  and  again  in  181^9- URHK     Has  one  sliaft  of  jibout  5()0\  sdso  8  dwellingjis— ^^ 
and  .wveral  .small  miuc  l^nilciings.     Fully  descrilied  in  Vol.  II.  . 

ONEIDA  GOLD  &  COPPER  CO.  ARIZONA---^ 

Letier  returned  unclaimed  from  Kogales,  Santa  Cruz  Co,,  Ariz, 
ONOKO  MINES  CO.  COLORADO,^-    ' 

Office:  203  Kittredge  Bldg,,  Denver,  Colo.     Mine  office:     Central  City,--'-' 
Gupm  Co.,  Colo.     Organized  under  laws  of  C/olorado,  with  capitalization 
$1,800,000,  shares  II  par.     Samuel  L.  MorriB,  prc-^ident ;  Edgar  T,  Butler, 
eecret^ry  and  treaaurer.  Lands,  5  claims,  opened  by  a  229'  vertical  ahaJt. 
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showing  a  vein  with  a  12^  pay-streak  canying  assay  values  up  to  11.95% 
copper,  3.91  oz.  silver  and  0.17  oz.  gold. 

ONTARIO  &  COLORADO  GOLD  ONTARIO  &  COLORADO. 

&  COPPER  MINING  CO. 

Office:  610  Majestic  Bldg.,  Detroit,  Mich.  Mine  office  Central  City, 
Gilpin  Co.,  Colo.  Dr.  J.  E.  Burgess,  president  and  general  manager.  Albert 
H.  Roehm,  vice-president;  Wm.  C.  Heath,  treasurer;  C.  H.  Colburn,  secretary 
and  assistant  general  manager.  Capitalization  $1,250,000,  shares  $1  par. 
Has  mining  claims  in  Ontario,  Yukon  and  Colorado,  former  being  65  acres 
adjoining  the  Wilcox  property,  on  Spider  Lake,  Cowper  Twp.,  in  the  Parry 
Sound  district.  Colorado  property  is  the  O'Neil  mine,  near  Central  City, 
carrying  ores  of  copper,  silver,  gold  and  lead,  with  steam  power  and  employ- 
ing about  20  men. 
ONTARIO  GOLD  ft  COPPER  MINING  CO.  ARIZONA. 

Office:     Prescott,  Yavapai  Co.,  Ariz.     A.  C.  Burmister,  manager. 
ONTARIO  SMELTING  CO.  ONTARIO. 

Mine  office:    Massey  Station,  Algoma,  Ont.      Has  lands  said  to  show 
auriferous  chalcopyrite  as8a3ring  3.5%  to  6%  copper. 
O'OKIEP  MINE.  CAPE  COLONY. 

Owned  and  operated  by  Cape  Copper  Co. 

OPAL  GOLD  MINING  CO.  WASHINGTON. 

Mine  office :    Chesaw,  Wash.    J.  P.  Blaine,  superintendent.     Ores  carry 

gold,  silver  and  copper.     Has  steam  power  and  employs  10  men. 

^       OPHIR  CONSOLIDATED  MINES  CO.  COLORADO. 

Mine  offices:    Telluride,  San  Miguel  Co.,  Colo.,  and  Ames,  San  Miguel 

•        Co.,  Colo.     W.  S.  Buckley,  manager.     Ores  carry  gold,  silver,  lead  ^nd  cop- 

r        per,  latter  secured  in  small  quantities  as  a  by-product.     Has  electric  power, 

\       ^O^tamp  mill  and  100-ton  cyanide  plant,  employing  about  100  men. 

[        OPHIR  COPPER  MINING  CO.  MONTANA. 

\  Officej  404-85  Dearborn  St.,  Chicago,  111.     Mine  office:    Butte,  Silver 

Bow  Co.,  Mont.     Emplo3rs  50  men,  when  working.     Organized  July  25, 

1902,  under  laws  of  South  Dakota,  with  capitalization  $1,000,000,  shares 

tl  par,  in  550,000  temporary  preference  shares  and  450,000  deferred  shares ; 

\        lamed,  $520,000.     Edw.  Ryan  Woodle,   president;  Samuel  W.  McMunn, 

*^       vioe-presideBt;  Lorene  Sheetz,  secretary;  Matthews  S.  Bradley,  treasurer, 

Sampson  W.  Hall,  superintendent.     Lands,  1  patented  claim,  area  20  acres, 

I       Jo  South  Butte,  showing  3  veins,  of  5',  30'  and  50^  average  width,  carrying 

F.      chalcopyrite  and  bomite  returning  10%  to  38%  copper,  29  oz.  silver  and 

\       12.20  gold  per  ton,  with  molybdenite  and  occasional  lead.     Has  a  256'  work- 

I       ^  riiaft  and  two  50^  air  shafts,  with  about  5,000^  of  underground  openings. 

^^ncipal  values  are  in  silver,  but  copper  undoubtedly  will  predominate  at 

<^pth.  After  shipping  about  2,000  tons  of  ore  to  the  Blast  Helena  smelter, 

^  1903,  production  was  suspended,  except  on  the  200^  level,  pending  deepen- 

^g  of  shaft  400^  with  a  view  to  developing  copper  values.     Has  a  180-h.  p. 

^team  plant,  with  hoist  good  for  1,000^,  a  6-drill  Rand  air  compressor  and 

^  30x40^  carpenter  and  machine  shop.     The  Ophir  produced  about  $300,000, 
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fi«i,  mftiiily  ifi  •ilver,  prior  to 
property  regardi^  aa  prom Ini rig. 
OPHfR  GOLD  4^  COPPER  MDHHG  CO. 

UMk'*f-     Hf>rikArw%  Waah,     Pn^peny  ia  io 

OpmR  HILL  coirsoLiDATEb  mhiikg  CO.  mil. 

Minr*  utrire:  Ophir,  Tuo<<k'  Co.,  Uialu  ODo^bralkd  bf  firilnr  W.  A. 
CWk,  of  Montrinit.  K.  W,  Clarki;,  nnpetintesident,  Om  eurf  gaii,  ii^* 
IcMid,  cop[K9r  liniJ  9^1  nc,  with  valuer  maifily  tn  silver  and  lewL  Hm  «alv, 
MUi&m  niitl  rlrH'lric  jiower,  and  15(i-t«>n  cocieentrator,  emploTtiis  dboai  lA^ 
men.  1^  ope^mtcni  rut  a  cloiic  corporation,  &nd  no  infomiaUoii  la  ^Yce  onif 
but  mine  in  kfifjAvn  to  lie  rich  und  pnjfitable. 
OPRIR  MimnG  St  DEVELOPING  CO,  MOITAIA. 

ririirnrd  in  jidvi^rtiHriuentM  ta  have  property  in  HuUe,  Moniiiiwi.    M>- 
ii\Ay  MUTii*  iirs  *>pliir  (\jppi*r  Minitifj;  CV). 
OPHIR  QUEEN  MINING  CO.  UTAEJ 

()l!tti":     Tcclar    Kivir,    Mirli.     Mine  office:     Ophir,    Tooele  Co..  UukJ 
KiJijiUiyM  Hi  U)  15  iiic'ii.     Drj^jmi/^'d  Apr,  li>,  1902,  under  Uw»  of  Uuh,  t 
nipiudiitntlon   |lifiC),(MMi,  slifirrs   2/j   eeiit«   par.     Wni,   8,   Laing,   preiid«ii? 
HiimL  Cniwford,  KtM'rehiry,  tri'iisun»r  and  general  manager.     Lands,  4  ciiiiiM. 
nrm.  53  ncrcn,  In  i\w  ( Jpliir  diHtrict,  showing  a  25'  vein  giving  assays  oi  1 
copper,   1U%  Im^h  *' L  ^"*  1*'>%  ''"i'*!  1*^  *J2-  silver  and  40  cents  gold  pert 
opened  hy  ti  *,V»W  whufl  with  two  5x8'  compart ments,  and  3  tunneb^  U>n| 
22(y  and  225',    H;im  n  H)-h.p,  gfinnUiie  hoif«t,  3-drill  lland  air-compresBori 
jKJWfT  ilrillM,      Mufiui^^iiiii  itt  tvmsidnu'd   litmest. 
OPTIMO  GOLD  &  COPPER  MINING  CO,  MONTAHA- 

Otficf;  MiHsiiulu,  Mont,  Mine  office:  Saltese,  Miasojla  Co.,  Moot, 
C.  J.  HrldtMinvirh,  F,  (\  Mix  and  \V.  H.  Yearick,  direetors.  Organii^i 
19(11,  under  hiwH  tit  MiHitaim.  with  cHpitalisation  |l,5tMl,rXM\  shares  II  p«f- 
OQUIRRH-BINGHAM  COPPER  CO.  WYOMING  &  UTAB* 

OlTuo:  ll(»:i-27t*  rV'irlH*rn  St,,  Chicago,  Hi  Mine  office:  Binghaift 
tJnnyoti,  Stdt  [.nkv  Co.,  VitiU,  Orjjanized  under  bws  of  Wyoming,  witb 
capitaliKHtion  $!,1HMMHMX  H.  A.  Bmwn,  suj^erintendent.  Has  lands  ^i* 
Wyoming,  with  principal  hnldin^c^  in  t!ie  West  Mountain  dbtrict  of 
where  Hi*nic  ^uid  cop|n>r  carlKumtea  wens  shown  in  the  upper  leveb , 
in  hKU, 
ORDRNAURA  MINING  CO,  MEXIC 

Mine   ottice-     VelardeAft.    Durango,   Mex.     E.    K.    MeCann. 
On^n  \i%rry  ctip|HT,  «ilver  and  leiul. 
ORE  KNOB  MINK.  NORTH  CAROLF 

iHHHtiHl  nmr  New  RiN-er,  A»hf*  Co.,  N.  C.  Was  opened  before  18 
ami  eKi«cHl  ISSA,  Said  to  have  yklded  net  profits  of  $1^.302  to  1874.  _ 
%  lbMiir«»  vpit^  ^^(  f,*  1^;,  >2{V  width,  with  iH«aHy  vertical  dip.  cTt3es»iiig  a  fonnatkm 
ckMni^oiHH  gmnite  mid  niii^-f^^hist.  carrying  mainly  sulpftide  ores  neari; 
yw  fn,iu  ipnngiH*  and  eUimed  to  »vrrag%^  12*^,  to  2<1*:;  copper,  opened  hj 
Has  a  laiKton  s^Jiieller  built  1902.  
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OREGON  COPPER  CO.  OREGON. 

Incorporated  February,  1903,  by  J.  F.  Culler,  et  al.,  of  Spokane,  Wash. 
OREGON  GOLD  &  COPPER  CO.  OREGON. 

Incorporated  August,  1902,  by  Anthony  Mohr,  et  al.,  of  Sumpter,  Ore. 
OREGON  HOMESTEAD  MINING  &  REDUCTION  CO.  OREGON. 

OflBce:  care  of  C.  J.  Allen,  president,  Portland,  Ore.  Frank  B.  Roberts, 
vice-president  and  general  manager;  W.  T.  Perry,  secretary  and  treasurer. 
Company  organized,  1904,  to  take  over  the  Allen  copper-gold  mine,  on  Rogue 
river,  3}^  miles  south  of  Galice  creek,  Josephine  county,  Oregon,  at  a  re- 
ported consideration  of  $750,000.  It  is  planned  to  develop  power  by  dam- 
ming Rogue  river,  where  a  considerable  water  power  is  available. 
OREGON  ORE  REDUCTION  WORKS. 

A  company  organized,  1900,  by  Letson  Balliet,  to  build  a  smelter  at  Port- 
land, Ore.     Promoter  got  into  jail  before  smelter  got  into  existence. 
OREGON  SHORT  LINE  MINING  CO,  NEVADA. 

Mine  office :  Picohe,  Lincoln  Co.,  Nev.     E.  F.  Freudenthal,  superintend- 
ent.   Ores  carry  copper,  silver  and  lead. 
OREGON  SMELTING  &  REFINING  CO.  OREGON. 

OflSce  and  works:  Sumpter,  Baker  Co.,  Ore.  Fred  D.  FuUer,  general 
inaoager;  Chas.  Kirchen,  superintendent.  Property  is  a  150- ton  smelter, 
blown  in  September,  1904.  Smelter  building,  46x88',  has  a  38x148''  matting 
furnace.  Other  buildings  are  a  32x66'  briquetting  plant,  46x77'  boiler- 
iNMise,  33x37'  sampling  mill,  16x86'  ore  binfi,  and  32x52'  laboratory.  Plant 
^  do  an  exclusively  custom  business,  and  has  considerable  tributary 
twritory. 
ORFORD  COPPER  CO.  NEW  JERSEY. 

Office:  43  Exchange  PI.,  New  York.  Works  office:  Constable  Hook, 
N.  J.  Is  controlled  by  the  International  Nickel  Co.  and  refines  nickel  matte 
tod  ores  from  New  Caledonia  and  nickel-copper  matte  from  Canada,  in  ad- 
ditaon  to  treating  copper  ores  and  mattes  from  the  United  States,  Canada, 
Mesdco  and  elsewhere.  Capacity  of  plant  is  about  6,000,000  lbs.  of  copper 
tttd  1,000,000  lbs.  of  metallic  nickel  monthly.  Works  are  exceptionally 
«eQ  equipped,  and  this  company  has  a  deservedly  high  reputation  for  metal- 
hupcal  ability,  and  the  high  grade  of  its  manufactured  products. 
QRIERT  GOLD  MINING  CO.  WASHINGTON. 

Mine  office :  Bossburg,  Stevens  Co.,  Wash.    John  Brown,  superintendent, 
tt  list  accounts.     Ores  carry  gold  and  copper.     Has  steam  power. 
OUENTAL  COPPER  CO.  ARIZONA. 

Office:  care  of  T.  J.  Wolfley,  secretary  and  treasurer,  care  of  Globe- 

Oemociat,  St.  Louis,  Mo.     Mine  office:  Cave  Creek,  Maricopa  Co.,  Ariz. 

OqSiniied  1904,  under  laws  of  Arizona,  with  capitalization  $2,000,000.    N.  M. 

Gknunons,  president ;  A.  S.  Mills,  superintendent.     Lands,  1 1  claims  and  a 

^   MiUrite,  with  some  development.    Company  is  said  to  plan  development 

^v  Ipoii  a  large  scale. 

^OtlENTAL  MINING  &  MILLING  CO.  ARIZONA. 

*         O^ice :  Jamestown,  N.  Y.     Mine  office :  Providence,  Yavapai  Co.,  Ariz. 


mo 


THE  COFFER  HANDBOOK, 


A.  F.  Kent,  presidcut;  W.  A,  Kecler,  Becretary;  W.  A,  Kieni,  asswUnt  trw*- 

urer;  L.  B.  Kent,  superintendent.     Is  primarily  a  gold  and  ailver  ri 

carT>ing  a  small  percentage  of  copper.     Haa  steam    power  and   20-»tiii^  ^^ 

mill. 

OmENTE  DE  THARSIS  GROUP,  SPADT. 

Mine  office:  eare  of  VVm.  Guthrie  Bowie,  manager,  Alosno,  Hueiva, 
Spain.  Property  is  large  group  of  government  concessions,  including  the 
Huera,  showing  extensive  outcrops,  remains  of  ancient  works  and  some  old 
scoria.  Has  about  4D0  metres  of  undergound  development,  on  a  5%  oit 
body  of  12J4  metres,  a  4%  ore  body  of  7  metres  and  a  3.5%  ore  body  of  5 
metres,  and  a  body  of  cupriferous  pyrilei*  ha^  been  cut  to  the  north^iird 
Deepest  crosscut,  about  90  nietrt^B  bdow  the  crest  of  the  hill,  is  on  a  level 
with  Ihe  TliHi^is  railw»3%  and  ore  can  be  shoveled  into  the  railroad  ore-cars. 
ORIGINAL  CONSOLIDATED  MINING  CO.  MONtAFA 

Othce  and  mine:  Butte,  iSilver  Bow  Co.,  Montana.  Organised  Feb 
20,  1TO4,  under  laws  of  Washington,  with  capitalization  $10,000,000,  shares 
$100  par,  succeeding  the  Original  Mining  Co.,  organised  under  laws  of  Mon- 
tana, change  being  made  to  secure  exemption  from  certain  provisions  of  the 
Montana  law  regarded  aa  onerous.  Control  is  owned  by  Senator  Clark. 
Han.  W.  A.  Clark,  president;  A.  H,  Wethey,  %  ice-president  and  genemJ 
manager;  Wm.  Bickford,  secretary;  Thos.  Bryant,  superintendent;  Jere 
Rourke,  engineer. 

LandxH  iJiclude  the  Original,  West  Stewart  and  East  Stewart  tsunes, 
c:c\ eloped  by  1.500'  and  l,8mr  working  f^hafta.     Main  ehaft   has  a  36x72* 
duplex    first-mrdion   Nordl^erg   hobt  and  a   126'  steel  gallowt^-frame,  thi^l 
highest  in  the  Butte  ramp.      The  other  shaft  also  htm  a  new^  ste^l  gallowi^^ 
fnime  and  a  siiniltir  hoist,  good  for  3,00«)'  depth.     The  machinery  equipment 
includes  4  steam  air  compre^^sors  and  2  electric  air  compressors,  with  an 
aggregate  capacity  of  120  power  drills.     The  ore  is  mainij'  chalcocile  AO^| 
the  mine  apparently  is  improving  at  depth.     The  company  haa  an  exceUen^B 
management,  and  de^^pite  the  comparatively  small  area  of  it«  mines,  is  a  very 
valuable  and  liighly  productive  propc^rty. 
ORIGINAL  MIIIING  CO.  '  MONTANA, 

Sutcccdefl,  Feb.  20.  1004,  by  Original  Consolidated  Mining  Co. 
ORIOLE  COPPER  MINING  CO.  WYOMOTG. 

Office  and  mine:  Douglas,  C3onvcrse  Co.,  Wyo.  Hon.  C  D,  Clark, 
president  and  general  nmnager;  E.  J,  Welln.  secretary  and  treasurer;  C.  J. 
WelLs^  manager.  Landi*,  4  claims  and  a  milbite,  with  a  155'  main  ehaft 
bottomed  in  a  40*  vein  of  carbonate  ore  giving  assays  of  30^^  to  40*^  copper. 
ORION  MINING  CO.  HEW  MEXI      ' 

Office:  P.  O.  hox  12,  El  Paso,  Texas.     Mine  office:  Lords^burg,  Gi 
Co.,  N.   M.     Organized  I8f»8,  under  laws  of  New  Mexico,  with  capitali 
tion  1200,000,  shares  II    par.     A.  W.   Clifford,   manager;   B.  W.    Ran< 
superintendent.     Property  is  the  Dundee  mine,  in  the  Sliakespearp  distrii 
having  about  1,000'  of  underground  openings,  said  to  show  10,000  tona 
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ore  with  quartz  gangue  carrying  $12  to  $14  per  ton  in  gold,  silver  and  copper, 
which  must  be  concentrated  to  afford  a  profit.  Company  also  owns  the  Three 
Friends,  Black  Hawk  and  Orion  Extra  properties,  in  the  Jariilla  district  of 
Otero  county,  New  Mexico,  which  are  idle,  except  for  annual  assessment 
woric 

SOCIEDAD  MINERA  -EL  ORITO.  CHILE. 

Mine  office:  £1  Orito,  San  Felix  Vallenar,  Chile.  Operates  Las  Breas 
mines,  opened  1888,  and  also  owns  the  Carmen  mine,  IW  deep,  opened  in 
1857,  now  idle.  Production,  shipped  as  matte,  is  equivalent  to  about 
1,500,000  lbs.  refined  copper  yearly. 

ORO  COBRA  lONING  CO.  ARIZONA. 

Office:  Burlington,  Iowa.  Letter  returned  imclaimed  from  former 
mine  office.  Fresco tt,  Arizona.  Thomas  Wilkinson,  president;  S.  M.  Wil- 
lunson,  secretary  and  treasurer;  T.  C.  Archer,  general  manager.  Organized 
October,  1901,  under  laws  of  Arizona,  with  capitalization  $1,500,000,  shares 
ti  par.  Lands,  17  clunos,  area  340  acres,  also  40-acre  miUsite,  in  the  Ells- 
worth and  Copper  Basin  districts,  showing  numerous  small  cupriferous 
veins.    Apparently  moribund. 

ORG  DENORO  MINE.  BRITISH  COLUMBIA. 

Office:  Rossland,  B.  C.  Mine  office:  Eholt,  B.  C.  Employs  10  men. 
Oigamzed  1903,  undpr  laws  of  British  Columbia,  with  capitalization  $1,500,000, 
^res  $1  par.  Ross  Thompson,  president;  Dr.  J.  A.  L.  McAlpine,  vice- 
president;  Smith  Curtis,  secretary,  treasurer  and  managing  director;  8.  L. 
1^  Qrahami,  mine  foreman.  Lands,  4  claims,  area  circa  190  acres,  adjoining 
[  the  British  Columbia  mine,  in  the  Boundary  division  of  the  Yale  district, 
I  showing  3  wide  ore  bodies,  apparently  fissure  veins,  ranging  20^  to  lOO'  in 
\  *idth,  carrying  auriferous  and  argentiferous  chalcopyrite,  with  a  large 
L  «cea8  of  iron  and  lime,  for  which  the  smelters  pay  a  premium  for  fluxing 
F  ^  the  actual  cost  of  reduction  for  1903  having  been  16  cents  per  ton. 
^  iGiie  is  developed  by  3  tunnels  and  a  190^  shaft.  iVoduction  for  1904  was 
[  ^29,930  lbs.  refined  copper,  4,657  oz.  silver  and  684  oz.  gold.  Management 
[       is  good  and  property  is  regarded  as  valuable. 

I       pitO  GRANDE  MINES  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  1034  Park  Row  Bldg., 
^^  York.     Mine  office:  Wickenburg,  Maricopa  Co.,  Ariz.     Has  upwards  of 
MOC  of   underground  openings,  showing   a  large  ore  body  considerably 
^ttxed  with  country  rock.     Property  is  regarded  as  promising,  but  manage- 
'^^t  is  viewed  with  suspicion.  . 

^kAMCISCO  RODRIGUEZ  OROZCO  y  CA.  MEXICO. 

Office  and  mine:  Mazapil,  Zacatecas,  Mexico.     Mines  are  the  Todos 
^atos,  La  Nieva  y  Anexas,  developed  by  a  175'  main  shaft,  and  a  1,000^ 
^Iftin  working  tunnel.    Ores  carry  copper,  lead,  silver  and  gold  values,  and 
fcN>pei'ly  has  a  75-ton  smelter.     Employ  about  150  men. 
^SklOHA  MINE.  AUSTRAUA. 

Office:  care  of  A.  Linedale,  owner,  Irvinebank,  Queensland,  A 
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Mine  office:  Percyvilie,  Queenidand,   Ausiralia.     Has  limited  developmetit 

only, 

ORVILLE  GOLD  &  COPPER  MIITE  CO.  BRITISH  COLTOBa 

Mine  office:  CJolden,  B.  C.     ItlW  at  last  aeeourit^t. 
OSAKA  ELECTROLYTIC  REFINING  CO,  JAPAI. 

Office  liiid  works;  Osiika,  Japan- 
OSARUZAWA  BilNE.  JAPAH, 

Owned  and  operated  by  the  Mitau  Bislii  Gosslii  Kwaialia. 
OSCEOLA  CONSOLIDATED  MINING  CO.  MICHIGAH. 

Office:  101)  Wjiwliington  St.,  liojiton,  Miiss.  Mine  office:  (jpeciiee, 
Houghton  Co.,  Mu'h,  Organised  1873  and  reincorporated  1903,  ^undef 
laws  of  Michigan,  ^\ith  capitalization  $2,500,OSK>,  shares  $25  par;  iasu 
$2,404,2.50.  Hrt8  paid  dividends  of  $4,^31.900  to  dose  of  1904.  find  has  I 
declared  a  dividend  of  $2,  payable  Jaruiar}*,  1905,  Annual  meeting,  second 
Thursday  in  March.  Albert  S.  Bigelow,  president ;  W.  J.  Ladd,  seeretaiy 
and  treamirt'r;  preceding  officers,  J.  Henry  BriwlcH,  Edw\  S.  Grew,  Nonnau 
W.  Huire  and  Edvvanl  R.  H:dl,  director?*;  \\\n.  E.  Paniell,  superintendent; 
Wni,  J,  Uren,  assistant  superintcndpnt ;  A.  Lincoln  Burgan,  mill  supeKn- 
tendent ;  Jas.  P.  llichards*  head  mining  captain;  Hugh  Jarues,  mining  cap- 
tain O^jceola  branch;  Joseph  Biacomb,  mining  captain  North  Kearaargt 
branch. 

The  following  table  gives  comparative  figures  for  calendar  years  1903 
and  I9t)4: 

1903.  19<M  ! 

Tons  rock  stamped  924,400  1,095,54^B 

Pounds  mineral  obtained  ..............       21,904,243  27,457«4^^1 

Percentage  fine  copper  in  mijieml,  ,,*...,  73.317  74.560 

Pounds  fine  copper  per  ton  of  rock, .......  17.4  18 .  7 

Cast  of  fine  copper  per  pound 10.29c  9.96c 

Balance  of  assets $131,559  63       $505,929 .i^H 

Mining  lands,  2,120  acres,  in  4  separate  tract.^,  also  an  exteiL^^ive  niilUil^H 
and  sundry   timber  and  miscellaneous  landiii,  in  Houghton  and  Keweenaw 
conn  ties,   Michigan, 

The  mines  of  the  Osceola  Consolidated  are  the  Osceola  proper,  Kortl^H 
Kearsarge,  Boutli  Kearsarge  and  Tamarack  Junior.    Mining  at  the  old  OsceolJ^H 
was  first  done  in  1873,  on  the  sout  hern  extension  of  the  Calumet  congtc»memt^^| 
6  shallow  shafts  being  sunk  thereon,  but  this  bed  prov^ing  unremuuemtivie^B 
except  under  a  few  acres,  was    abandoned  and  work  begun  on  the  Osceola 
amj'gdaloid^  ly^t^g  parallel  with  and  730'  ea^st  of  the  Calumet  conglomerate. 
The  Osceola  mine  pn)p4?r,  area  720  acres,  lying  next  south  of  the  Calumet  k 
Hecla,  has  6  shafts  on  the  Osceola  bed,  which  has  a  strike  of  approxioiately 
N.  39**  E.,  shaft j^  b*ing  numbered  frtim  north  to  south.     Shafts  1  and  2  are 
penuanently  abantloned,     No.  3,   with  3  compartments  and  about  S^OtM/ 
deep»  and  No.  4,  tKXJ'  next  south,  with  3  compart ments  and  about  3,700* 
deep,  art*  idk%  with  small  likelihood  of  rt»opening,  as  ground  is  nearly  ex- 
haw.sted  and  the  good  s topes  remaining  can  be  reached  from  No.  5.     No. 
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1,300'  south  of  No.  3,  is  3,900^  deep,  cut  down  and  retimbered  throughout 
in  1903.  No.  6,  or  Opechee  shaft,  l^SOO'  next  south,  4,10(y  deep,  sHbws 
some  excellent  stopes,  especially  in  the  southern  drifts.  Shafts  5  and  6  have 
practically  duplicate  surface  equipments,  with  Nordberg  hoists  good  for 
6,500'  depth.  About  60%  of  the  production  of  the  old  Osceola  is  secured 
from  No.  6,  and  25  power  drills  are  worked  in  the  two  shafts.  Crosscuts 
bave  been  sent  to  the  Calumet  conglomerate  at  various  depths,  without 
encouragement,  and  diamond  drilling  was  done  in  1904  to  locate  and  test 
the  Kearsarge  amygdaloid  on  the  Osceola  tract.  The  mine  has  a  complete 
power  equipment,  with  shops,  mostly  of  stone,  and  a  large  number  of  dwell- 
ings for  workmen.  Water  is  pumped  from  Lake  Superior  for  use  of  the 
mine  and  employes. 

The  Tamarack  Junior,  area  120  acres,  lying  between  the  Centennial 
and  Calumet  &  Hecla  mines,  has  2  vertical  shafts  on  the  Calumet  conglom- 
erate, No.  2  being  3,360^  deep,  with  12  levels  opened.  Mining  was  stopped 
in  1902  and  exploratory  work  was  suspended  Jan.  1,  1904,  Apparently 
the  Tamarack  Junior  is  dead  for  all  time  to  come. 

The  North  Kearsarge,  area  1,120  acres,  lies  north  of  the  Wolverine,  with 
^hich  it  has  underground  connections,  and  with  which  land  was  traded  to 
the  extent  of  13)^  acres,  this  exchange  permitting  each  mine  to  square  its 
boundaries  with  the  strike  of  the  lode.     Shafts  are  numbered  from  south 
to  north.     No.  1  shaft,  3, TOO'  deep,  has  a  Nordberg  hoist  good  for  6,500' 
<iepth,  operating  two  6-ton  skips  in  counterbalance.     No.  2  shaft,  out  of 
commission,  is  2,400'  deep.   No.  3  is  2,600'  deep,  developing  an  enormous  area 
^  rich  ground  of  exceptionally  uniform  value,  the  north  drifts  being  par- 
ticidariy  encouraging,  while  the  Ahmeek  developments  point  to  rich  groimd 
for  the  North  Kearsarge  to  its  northern  boundary  line.     The  southern  drifts 
fiom  No.  1  toward  the  Wolverine  also  are  in  excellent  ground.    There  is 
nom  at  the  north  for  an  additional  shaft  beyond  No.  3.     The  North  Kear- 
«ige  emplojrs  40  power  drills,  and  old  shafts  and  drifts  have  been  straightened. 
Hw  Kearsarge  amygdaloid  ranges  16'  to  20'  in  width  in  this  mine,  and, 
while  bunchy,  shows  some  of  the  best  stopes  ever  opened  in  the  Lake  dis- 
trict.   At  No.  1  shaft  there  is  a  stone  compressor-house  and  30-drill  com- 
pnanr.    The  office  building,  combination  machine  and  carpenter  shop 
^  warehouse,  all  of  wood,  are  at  this  shaft.    At  No.  3  is  located  a  45- 
<iriil  compressor,  with  two-stage  air  end  and  compound  steam  end,  having 
22x48^  and  42x48'  steam  cylinders  and  40x48''  and  36x48'  water-jacket  air 
^iinderB  and  vertical  intercooler,  housed  in  a  25x55'  stone  and  brick  build- 
%  with  steel  truss  roof. 
I .     *     The  South  Kearsarge,  area  160  acres,  lies  south  of  the  Wolverine  and 
*'    ^  of  the  Centennial.     Development  was  begun  September,  1899,  and  the 
^^  stopes  are  toward  the  Centennial  line,  the  lode  showing  about  the  same 
^th  as  in  the  North  Kearsarge  and  Wolverine  mines.    The  South  Kearsarge 
?'."* Opened  by  2  shafts,  ample  for  all  future  requirements,  these  being  1,100' 
*  '^)%rt.     No.  1,  the  northern  shaft,  is  1,495'  deep  and  can  be  sunk  abon* 
"    'OOC  before  reaching  the  boundary  line.    Two  skips  are  operate^ 
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t^rbalance,  and  i\m  shaflhouse  is  exceptionally  large  and  well  equipped, 

as  if  aLsii  cares  for  the  rock  from  No.  2  shufl,  with  which  it  is  connected  by 
a  I.IDU'  trestle.  No.  2  sliaft  i^  1,360'  deep  and  can  *^»e  suiik  Ixi  a  depth  of 
about  2,St)0'  ijcforc  reaehiiiju;  t  he  tmundary  line.  The  surface  equipment  of 
the  South  Kear^ifge  i?*  inuinly  second-hand,  but  efficient  and  ample  fur  all 
present  rpquiremeni6.  The  mine  has  air  compressors  of  55  dritl^  aggregate 
rapacity,  and  works  aljout  !()  drills.  New  openings  in  tlie  varioui*  brani 
of  the  Osce«>la  Consohdated  were  26.386'  in  1901,  and  for  the  past  4  y 
have  be*!ti  97,183',  the  cost  of  openings  being  charged  direct  to  openii 
f'Xf^nses.  There  is  but  little  rock  selection,  only  9%  of  the  nx*fc  brrjken  in 
1904   having  been  di.scarded* 

The  Osceola  has  three  stamp-mills,  on  the  shore  of  Torch  Lake,  adjoin- 
nig  ihnse  of  tiie  Tamarack.     The  old  wooden  mill,  built  ISS6  and  now 
havS  four  h»^adrf  of  an  avenige  daily  capacity  of  j»erhaps  34)0  tons  each. 
second  mill  is  I:i5x2l5',  completed  ISLH)^  with  three  a!aiiHM!i  having  2U*  jMnm 
with  24'^  stroke,  supplied  with  circular  &hoes  and  striking  IfK)  blow* 
minute  at  95  lbs.  stciim  pressure.     These  hetids  have  atiimpeil  al>ov'e 
tons  each,  on  test  runs.     The  screens  are  cireular,  with  .^i*  opening:?,  allow 
easy  dis(^"hurge  of  coarse  copper.     The  tliird  mill,  completed  1992,  stond* 
line  with  the  othtT  two,  and  U  of  steel,  17t>x2LT,  with  i  Nordberg  f 
the  4- valve  type,  having  20x24'  cylinders  and  circular  mortars  v, 
screens  and   hydraulic   separators.     About  20%  of  the  copper  ;*er*ui«ti  la 
milling  comes  from  the  separators  and  the  mortar  dischai^c!S,     thie  «►(  i^ 
Nordberg  headrt  has  been  compounded.     The  compounding  of  the  headtl'y 
.*juperimposing  the  low-pressure  cylinder  above  the  high-prr«5ure  cytii 
was  first  suggested  by  Mr*  A.  L.  Burgan,  mill  superintendent  of  the 
and  the  idea  was  carried  into  execution   by  Mr.  It.  W  Nordtx?rg,     The 
pressure  cylinder  in  this   head  is  double-acting,  giving  power  for  bolli 
up  and  down  stn>kes,   wliile  the  low-prtwsure  cylitider  impart;^  poiwf  i 
the  down-strokes  only.     On  lest  t!u»  head  has  an  average  daily  rapiwrity 
about  740  tons,  as  comjiared  with  an  average  cfTiciency  of  55<^  tons  frtwn 
single-acting  lieads,  an  increase  of  a  trifle  more  than  one-thinl  in  cfli 
duty,  with  a  saving  of  about  35%  in  fuel  consumption.     Drdenn  ha\^ 
placed  for  the  compounding  of  the  remaining  heads  in  the  new  miUa. 

There  are  110  Hodge  jigK,  with  quick  eccentric  return  motion,  nilli 
round  tallies  and  om*  Willlt^y  table  for  each  stamp,  the  latter  f   ' 
ings  from  tlie  round  tables,  also  an  AlUs-Chalmers  Chilean  mill  h^ 
For  reducing  oversize  material  from  the  mortars  of  the  stamps, 
rolls  with  fixed  bearings  have  been  introduced,  this  also  being  an  i 
iiikl  with  Mr.  Burgan,  and  which  is  w^orking  well  in  practiee.     In  ridif' 
care  for  the  greatly  increased  ammint  of  rock  that  will  be  treated  by 
TKiunded  heads^  the  mills  are  to  be  remodeled,  providing  an  tucreaeed 
of  20%  to  25%  in  the  washijig  department. 

The  43x150'  steel  boiler-house,  adjoining  t!ie  mills  and  fumishing 
for  all  three,  lias  three  250-li.  p,  72*  boilers  of  150-lb.  pressure  and  ni 
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)-h.  p.  boilers  of  105-lb.  pressure,  all  of  the  locomotive  firebox  type.  Coal 
drought  to  a  500-ton  bin  over  a  trestle,  in  railroad  cars.  An  automatic 
k-discharge  flushes  water  from  a  stand-pipe  at  intervals  of  3  minutes, 
aft  is  furnished  by  a  150'  brick-lined  self-supporting  steel  stack.  An 
Ls-Chalmers  Corliss  engine  runs  a  Morgan-Gardner  direct-current  220-volt 
lerator  of  100-kw.  capacity,  operating  incandescent  and  enclosed  arc 
Qps. 

The  joint  pumphouse  of  the  Osceola  and  Tamarack  mines  is  35x70^, 
steel,  housing  a  40,000,000-gallon  triple-expansion  Nordberg  pump  having 
*,  40*  and  60*  cylinders,  with  three  30*  horizontal  plungers  of  52*  stroke 
id  42*  discharge.  Water  is  secured  through  an  8'  tunnel  running  1,275' 
ider  Torch  Lake  and  drawing  water  through  3*  intake  holes,  these  guarding 
^inst  clogging  by  ice.  Rock  is  hauled  from  niine  to  mill  by  the  Hancock 
Calumet  railroad. 

Production  of  1004,  was  20,472,429  lbs.  fine  copper,  and  the  extraction 
'as  18.7  lbs.  fine  copper  per  ton  of  rock  stamped,  as  compared  with  17.4  lbs. 
1 1903  and  16  lbs.  in  1902.  Total  operating  costs  in  1904  were  $1.74  per 
on  of  rock  stamped,  or  $1.86,  including  construction.  Costs  were  9  cents  pef 
0.  of  fine  copper,  or  9.96c.  including  construction  charges.  Only  9%  of 
he  rock  broken  was  discarded.  Two  dividends  of  one  dollar  each  were 
Mud  in  1904,  and  a  $2  semi-annual  dividend,  payable  in  January,  was  de- 
lared  December,  1904. 

The  Osceola  Consolidated  is  a  very  valuable  property,  and  while  its 
?t)wth  has  not  been  so  rapid  as  was  hoped  for  by  shareholders,  it  should 
^  borne  in  mind  that  the  work  performed  has  been  very  extensive,  and 
'^t  while  the  work  may  not  have  been  done  rapidly,  it  has  been  done  well, 
"be  year  1905  should  be  much  the  most  prosperous  in  the  mine's  history. 
ISCEOLA  GOLD  &  COPPER  MINING  CO.  WYOMING. 

Property  sold  to  North  American  Copper  Co. 
SCEOLA  JUNIOR  MINING  CO.  WYOMING. 

Office:    Rawlins,  Wyo.    J.  M.  Rumsey,  secretary.     Supposed  to  have 
nds  in  vicinity  of  Rudefeha,  Carbon  county,  Wyoming. 
3CUR0  COPPER  CO. 

Office:  care  of  H.  A.  Hideout,  Wollaston,  Mass.     Organized  March, 
03,  with  capitalization  $250,000.     Location  of  lands,  if  any,  unknown. 
^  MINE.  JAPAN. 

Mine  office:  Ose-mura,  Kita-gori,  lyo,  Japan.  Ore  is  chalcopyrite, 
^Wging  3%  to  4%  copper,  occurring  in  lenses,  the  largest  of  which"  is  230' 
^,  100'  wide  and  43'  deep.  Production  in  1900  was  only  9,426  lbs.  of 
t^  copper. 

^OSH-WYOMING  MINING  CO.  WYOMING. 

Office:  care  of  H.  O.  Granberg,  secretary,  Oshkosh,  Wis.  Mine  office, 
Ion,  (^rbon  Co.,  Wyo.  Capitalization  $1,000,000,  shares  $1  par.  O.  A. 
sh,  president.  Lands,  9  claims,  north  and  west  of  the  Pluto,  opened  by 
I  and  shafts  of  lO'  to  75'  depth. 
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LOS  OSOS  MINE.  CALIFORITIA. 

Uffii-e;  care  of  J.  M,  Gleavcs  estjite,  owner,  San  Francisco,  CaJ.     Pro- 
perty, at  San  Luis  Obispo,  San  Luis  Obispo  roanty,  California,  was  worked 
circa  18tj5.     Ore  occurs  in  a  porphyritic  fissure  vein  traversing  sandstODe 
and  shalfi?. 
OTAVI  MlIfEH-  UNI>  EISElfBAHlf-         GERMAl*  SOUTHWEST  AFRICA. 

GESELLSCHAFT. 

Offices:  14,  B+^hrenatraase,  Berlin,  W.  Germany.     Mine  office:  Swakop- 
tnufid,  Genimii  Sijutbwest  Africa.     Oi^anized  1^00,  under  lawa  of  G^miany^ 
with  ( apitallzation  20,(MXJ,000  marks,  in  20  series  uf  I0,i>00  shares  each,  par 
vaiue  ItM)  marks.     A  Schoeller,  ehairnian;  Dn  P    D.  Msher,  vice-^liairman,' 
A.  GaedertJE,  general  manager;   F.  Miiller  von  der  Werra  and  Dr,  l\  Gloner, 
assistant  general  managers;  Dr    P.  Scliwabach,  general  counsel;  Th-  Gadi- 
mann,  mine  superintendent;  Tob.  Toermesen,  engineer  in  charge  of  railway, 
l^ands,  500  square  miles,  freehold,  including  the  Otavi  and  Tsumeb  copper 
mines.     Latter  has  been  developed  largely  and  can  liegin  production  upon 
a  considerable  scale  when  given  rail  fticihtit^  and  a  smelter      A  railroad  line 
of  570  kilometrea  ia  now  being  built  fn>rn  Alexandre,  Portuguese  Stiutbuest 
Africa,  to  the  mines,  by  the  firm  of  Artliur  Koppel,  at  an  approximate  priw 
of  84,500,000.     The  Otavi  is  n  property  of  more  than  ordinary  importiiiK-e, 
arid  as  it  m  financed  and  managed  by  strong  and  successful  men  of  afiiaun, 
is  apt  to  be  heard  from  as  a  considerable  producer  eventually,  though  ae^tdi 
years  may  be  required  to  complete  the  railroad  and  smelting  plant  and  fwl 
the  mine  on  a  gotnl  producti%'e  ba-^is,  development  having  been  Itaniprred, 
during  1!4(>I,  by  the  re!>c4lion  of  the  Herreros, 
OTAVI  MINES  a,  RAILWAY  CO. 

See  Otavi  xMinen-  und  Eisenhahn^  Gei«eUschaft, 
OTTUMWA  COPPER  CO.  WY0MIB6, 

Oflice:     Laramie,  \Vyo»     MineofTire:     Holmes,  Albany  Co  ,  Wyo    CB 
Richey,  president ;  W.  B.  Hussey,  secretary  and  treasurer      I^ndjt  *rf  tli^ 
Ottumwa  group  of  claims^  about  6  mUes  southeast  of  the  Hambler  mtw- 
Company  seem??  conservatively  managed. 
OUED-MOUGRAS  COPPER  i  IRON  CO.,  LTD.  ALOEIUi 

Offices:  135,  Wellington  St.,  Glasgow,  Scotland,  (irgani/^^  Oct  ^^ 
1903,  with  capitalization  £12,500,  shares  £1  par.  J.  A  French,  sccnUtJj 
Organized  to  carr>*  on  mining  in  Algeria  or  elsewhere. 

COMPAmA  MIWERA  LAS  OURAS.  MEXlCXt 

Mine  office:    Tepezid^,  Aguascalientes,  Mex,     Gabriel  Chax-es,  supfrtn- 
tendent.     Has  copper  and  silver  orea.     Uses  animal  power  and  enipbyal 
about  40  men  at  last  accounts. 
OURAY  CHIEF  MINHTG  CO.  COLORADa 

Office:  YoungHtown,  Ohio.  Mine  office:  Ouray  Ouray  Co  ,  Colo  W  U 
Euwer,  president;  John  Beil,  secretar>^  David  Ward,  superinl^»ndcnt  '^ 
carry  gold,  silver  and  copper.  Has  gasoline  power  and  platks  instalUni  I 
small  amelter. 
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SUCESION  RAMON  F.  OVALLE.  CHILE. 

Mine  ofifice:  Carrizal  Alto,  Freirina,  Atacama,  Chile.  Operates  the 
Canto  del  Agua  mine,  opened  1870,  also  the  Santa  Margarita  mine,  700' 
deep,  and  about  a  dozen  smaller  properties.  Annual  production  is  equal 
to  about  1,250,000  lbs.  fine  copper,  shipped  as  matte. 

OVERFLOW  MINES.     (NO  LIABILITY.)  AUSTRALIA. 

Offices:  18,  Bridge  St.,  Sydney,  N.  S.  W.,  Australia.  Mine  office:  Boba- 
dah,  N.  S.  W.,  AustraUa.  T.  H.  Palmer,  manager.  Ores  carry  gold,  silver, 
lead  and  copper.  Has  a  Ball  mill,  40-ton  cyanide  plant  and  50-ton  smelter. 
Employs  about  150  men. 

OVERLAND  GOLD  MINING  CO.  OREGON. 

,       Letter  returned  unclaimed  from  former  mine  office,  Cableville,  Ore. 
Ores  carry  gold,  silver,  copper,  lead  and  zinc. 

OVOCA  COPPER  SYNDICATE,  LTD.  IRELAND. 

Offices:  Norfolk  House,  Laurence  Pountney  Hill,  London,  E.  C,  Eng. 
&&Qe  office:  Ovoca,  County  Wicklow,  Ireland.  Registered  Nov.  27,  1901, 
with  capitalization  £12,000,  shares  £1  par.  St.  John  Winne,  secretary, 
l^perty  is  the  old  Cronnebane  mines,  in  the  Vale  of  Ovoca,  which  were 
inakiiig  about  1,250,000  lbs.  of  refined  copper  annually  at  the  close  of  the 
Eighteenth  Century.  Mines  were  closed,  circa  1875,  and  are  to  be  reopened 
<>Q  the  advice  of  Mr.  Philip  Argall.  Ore  is  mainly  chalcopyrite,  associated 
with  quartz  gangue,  averaging  a  scant  3%  copper,  1.5%  zinc,  1.5  oz.  silver 
^tid  1  dwt.  6  gr.  gold  per  ton.  High-grade  oxide  and  carbonate  ores  were 
^^kioed  out  in  past .  operations,  but  the  vein,  about  50^  in  average  width, 
^ws  immense  bodies  of  low-grade  disseminated  sulphides.  Experiments 
^t«  being  conducted  with  the  NeiU  leaching  process,  and  a  new  shaft  is 
*^ing  sunk. 

John  owen  mining  &  milling  co.  Colorado. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  Geo.  Riley,  super- 
^tendent.  Ores  carry  gold,  silver,  lead  and  copper.  Has  steam  power 
^iMi  employs  about  25  men.  % 

Owl  head  mining  co.  Arizona. 

Office  and  mine:  care  of  Ferris  S.  Fitch,  Tucson,    Pima  Co.,  Ariz.     Or- 
ganized, 1904,  to  take  over  sundry  claims  in  the  Owl  Head  Mountains,  32 
^^60  from  Tucson,  canying  auriferous  and  argentiferous  copper  ores.     Also 
^wns  claims  10  miles  west  of  Tucson. 
QWOSSO  gold  &  COPPER  MINING  CO.  WASHINGTON. 

Moribund. 
tttPJORDALEN  COPPER  CO.,  LTD.  NORWAY. 

Offices:  23,  Leadenhall  St.,  London,  E.  C,  Eng.  W.  A.  Steams,  sec- 
^>elary.  Organized  Oct.  28,  1901,  with  capitalization  £10,000,  shares  £1 
^Mr;  debentures,  £5,000  authorized,  £320  issued,  at  5%.  Property  is  32 
^Imdos,  at  Oxf  jordalen,  Norway,  held  on  option,  upon  which  some  develop- 
%mmC  work  has  been  done  1903-1904. 

^KXZIDE  COPPER  CO.  ARIZONA. 

Office:  85  Ames  Bldg.,  Boston,  Mass.     Mine  office:  Red  Rock,  Pinal 
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Co.,  Arix.    T,  K,  FlaDcuel,  supetintendent.    Stock  is  owned  by  Aiimex  i 

aolidated  Copper  Co*     Lands,  are  the  Copper  Piiuce  group^  of  30  cli 

in  tbe  Silvi^r  1^41  dit^trict.     Hhs  8t<'am  powtr. 

PACIFIC  CCteSOLIDATED  MINING  CO-  NEVADA. 

Ullire:  131-:i2  Brcuidwiiy,  New  York.  Mine  office:  Reno,  W a^ihoe  Co., 
Nev.  Organi/A^d  under  iawij  of  iSouth  Dakota,  with  eapitaIi£ation  $3,OO0,(IU0, 
gliare-H  $1  par,  m  $1!(K  1,000  preferred  and  $2,H(XJ,0lX)  common  stock,  Cb«. 
B,  Hill,  president;  Wra.  Hazcn  Pec-k,  setTetar)';  H.  T»  Cowles,  trt;asurer  aikI 
general  manager;  R,  W.  Parry,  sviperiiiietident;  Dr.  Jo«.  Hyde  Pratt,  txiasult- 
ing  engineer,  i^ands,  33  claims^  also  miUsite  and  townsit€,  in  the  Pyramid 
district,  developed  by  shafts  and  luiyiels,  with  about  GiOCXK  of  undergnmiKi 
openings.  <  Oxidized  Rone,  extending  to  depth  of  200'  to  35(/»  gives  gtigd  , 
gold  and  t^ilver  \  nlue.H,  gold  value*  growing  small  at  the  water  level,  but  si 
vaUiets  ren:minirig  good  in  \hv  sulpiride  zone.  (;)re  is  chalcnpyrile,  aasorw 
witlj  iron  pyritt^^i,  in  a  sihrious  gangue.  Company  has  franchise  for  a  stj 
ard  gaiige  railroad  from  mines  to  a  point  on  the  Southern  Parific,  10  i 
east  of  Reno,  a  distance  of  28  mile^.  Property  baa  been  favorably  report 
upon  b}'  Dr.  Pratt,  who  enjoys  high  standing  as  a  competent  and  cob 
tive  fiuthority, 
PACIFIC  CONSOLIBATED  MINING  4  SMELTING  CO.  tfTAE' 

Ufiice:  rare  of  \V.  V.  Snyder,  president,  Sah   Lake  City,  Utah.    C  U 
Ellingwood,  .sccreturv  and  treasurer.     Organized  October,  1902,  witli  capil^f- 
ization  Sl,5<KJ,tK10,  shares  $5  par,  lo  develop  the  Amy  and  Baltimore  ffrmrp 
of  20  claims,  in  the  Merrimae  district  of  Utah. 
PACIFIC  COPPER  CO.  MICHIGAJl. 

Office:  199  Washington  St.,  Boston,  Mass.     A.  S.  Bigelow,  prciidcnt. 
Organized  August »  18i)0,  muler  laws  of  Michigan.     Lands,  9*X)  acrwi,  i 
we,st  of  the  Atlantic  mine,  HfHighton  county,  Mictiigan,  carrying  the  At! 
asihhed,     Uml  lash  a^iwets  of  al unit  825,000  at  last  accounts.     Idle^ 
PACIFIC  GOLD  &  COPPER  MINING  CO. 

Oflice:  308   East  9th  8t.,   Kansas  t^ty,   Mo.     J.  J.   Mvvr?*,  pn 
D.  C.  Ilhmles,  secretary.      Organized  under  hws  of  Soul  U  Dakot^i  to  de>*d 
extent ve  hf>ldings  of  mineral  l.-itul  in  the  Taviche  district  of  Oaxac.i,  M<< 
PACIFIC  MIffING  &  DEVELOPMENT  CO.  OS 

Lands   TiiAti   and   company   dead. 
PACIFIC  MINING  &  METALS  CO. 

Oflice:  213  KiUrcdge  Hldg.,  Den%Tr,  Colo.     Mine  office:     Tucson  J 
C-o.,  AriJi.     John  liiLssell,  president;  F.  A,  Hunt,  secretar>' ;  John  D* 
treasurer  and  general   manager.     Orgjinized  January  7,    1903,  uncVr  I 
of  Arizona,  with  capitalization  $lO,fHK>,(MMJ,  shares  II  par.      L»inds,  30c 
in  two  grouj>8,  wit  h  niiscellane<jus  hoJiiings  giving  a  total  area  of  Jf*^  * 
The  north  group  is  on  Pinto  Creek,  20  miles  west  of  Glolw,  Gila  rountyJ 
the  south  group  in  the  Canada  del  Orti  district  of  PiJial  county,  former  | 
showing  count  rj'  rocks  of  st^hists  and  jx^rphyry,  and  south  gmup  i 
granite-piirphyry  country  rock.     Sc»yth  group  is  said  to  avera^  i 
from  carbonate,  oxide  and  sjulphide  orcij.     The  north  group  bM  I 
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undeip^und  openings,  and  Lhe  south  group  550'.  claimed  by  company  to 
show  2,000,000  tona  of  ore.     The  Globe  property  b  regarded  as  one  of  con- 
siderable prombe. 
PACIFIC  SMELTIKG  CO-,  LTD.  CHILE. 

Oihc€8:  ;^2,  Gr(?at  G«>rgc  t^t.,  Westminister,  I^ndori,  S»  W»»  Eng.  \\  urks 
office:  Taltalj  Atacanja,  Chile.  Roistered  July  29,  1902,  to  take  over  the 
property  of  the  8melting  C^orpomtion,  Ltd.,  witli  capitalization  £1DU,000, 
shares  £1  par;  issued,  £25,107,  Debentures,  jL40,01K)  aiilhorized,  £3,000 
b$sued,  at  5%.  A.  Kadclifle,  general  manager,  J,  H.  Melrose,  8et'R•tit^^^ 
PACIFIC  STEEL  CO.  BRITISH  COLUMBIA. 

A    company   by   this   name  was  said  to  own  the  Sechart  copper  clain:is 
ne&r  Alberni,  V'aneouver  Island,  B.  C,  hut  ktter  addressed  to  that  point  was 
returned  unclaimed. 
PACIFIC  COAST  COPPER  CO.  ALASKA. 

ReorganiistHl  as  F'arific  Ctmst  Mining,  Milling  it  De\'eloping  Co, 
PACIFIC  COAST  MIHIWG.  MILLIHG  &  DEVELOPIlfG  CO.  ALASKA. 

A    reorganization    of    the    Pacific    Coast   Cf^pf>er    Co.     Has    a  lease  of 
^promising  copper  claims  ojj  Prince  of  Wales  Island,  Alaska,  but  sufTers  from 
'fimmcial  debility. 
PACIFIC  COAST  ORE  SAMPLING  WORKS.  CALIFORNIA, 

Office  and  works:     Oaklatid,  Alamcdii  {\y.,  Cal.     J.  Bruce  Gibson,  general 
manager,     Ila.s  a  25()-i*Hi  plant,  eqnijJiH'd  wilh  t'lcrtric  power. 
PACIFIC  COAST  SMELTING  &  REFINING  WORKS,  CALIFORNIA. 

Office  and  works:     Bay  Point,  Contra  Costji  Co.,  Cal.     Was  built  l>y  the 
ipper   King,    Ltd.,    of    unfortunate    memory.     Plant   includes   a    lOOton 
'umace,  with  steam  and  electric  power, 
PAGOEAT  COPPER  CO.  CELEBES. 

Is  developing  sunilry  copper elaiiiLH  in  the  Pagoeat  district,  in  the  nortbern 
part  of  ihtt  Lsluiid  of  Ci4ebes,  Dutch  East  Indies.  Company  is  cumposed  of 
men  connected  with  a  pmminent  steamship  line  of  AmHterdam.  Holland. 
XamLs  show  rmmerous  veins  ntnging  'I'  to  5'  in  widlh,  carrying  carl>onale 
ores,  chalcocite  and  chalcopyrite,  in  quartz  gangue,  of  average  assay  tenor 
of  about  10*^'ti  copper,  with  small  grdd  and  silvur  values.  Management  is 
composed  of  rxrellent  pet*pie,  who  lai'k  mining  experienre. 
PAHAQUARRY  COPPER  MINING  CO.  NEW  JERSEY. 

Is  operating  exlcn.sivi-ly  near  Dinnnk-k's  rerr>'on  the  Delaware  river,  ui 
Peihaquarr>'  Township,  Warren  Co.,   N.J.     Was  erecting  a  2(JU-ti>n  concen- 
tralnr  at  rlose  of    1904, 
PALACE  GOLD  ^  COPPER  CO.  ARIZONA. 

Offiee:  1104  D.  S,  Morgan  Bldg.,  RiifTalo,  N.  Y.  Mine  office:  Wicken- 
hurgt  Maricopa  Co.,  Ariz.  Employs  a  I  x  nit  25  men,  ()rgani7,ed  Nov  10, 
1902,  under  laws  of  Arizona,  with  capitalization  $H,(MKMirMX  shares  $1  par. 
^Geo,  A,  Sanborn,  president ;C-  M,  Clark,  vice-prenidcnt  and  general  manager; 
W.  Fuller,  aecretar>';  Dr.  C.  H.  W  Aiiel,  treasurer;  D.Aiiiii worth. engineer. 
Lands.  23  elaims.  in  three  grcjups.  The  Uninn  mine,  apparently  one  claim 
only,  in  the  Winifred  di^itrict,  ha^  a  4tJ0'  main  whaft,  with  about  2,200'  of 
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underground  openings,  a&id  to  show  good  ^^aiucs  in  gold,  silver  and  copper 
The  Ainsworth  group,  S  miles  Boutheaat  of  Wtckenburg^  h»s  4  prospect 
ahAfts,  deepest  4CK,  The  third  group  knoi^^  ad  the  Tip  Top,  \&  in  the  BmJ- 
shaw  Mountains* 

Tliifi  compatiy  numbers  &inong  its  directoro  8om«  men  of  very  l]ip!ii 
buaiitess  siauding,  but  Ihe  nkethods  of  promotion  followed  in  placing  thr 
stock  are  self-condemnatory",  and  would  danin  any  set  of  directonst^  no  nuil- 
ter  whom  they  might  lie.  It  is  chari liable  to  infer  that  theae  men,  wbobrk 
experience  in  mining,  know  no  better.  Slock,  all  common,  is  sold  at  tiuw 
prices ,  vise.,  25  cents,  50  cents,  and  one  dollar  per  share.  The  man  ^ho  bujii 
for  25  cents  gets  juKt  stiare^^,  tlie  man  who  Vtwy^  for  50  cents  gets  a  parti&l 
guarantee,  and  t  lie  man  who  buys  for  a  dolkir  get^  a  guarantee  of  3^'^  &n* 
riuaily  for  2<>  years,  wkicli  is  70  cents  on  the  dullar,  leaving  him  out  tlieu« 
of  75  cent^  for  an  average  l^erm  of  ten  years,  and  paying  5  ccnttj  per  sliAre 
more  tliau  hia  neii^hhor  at  the  outset,  • 

Any  guarantee  mining  stock  is  a  delusion  and  a  snare*  Tliere  alwi)"* 
in  and  alwa)^  must  be  a  **nigger  in  the  fence"  somewhere.  If  the  direciow 
of  the  Palace,  some  of  whom  are  men  of  liigti  stranding  in  bu^ness  cifcl^i 
w^ish  to  cleiir  their  skirts,  let  them  drcjp  this  rotten  farce  of  "guarantee" 
stock,  sell  shares  like  other  companies  long  of  hope  and  short  of  cash,  •^ 
spend  the  prc>ct*eik  in  honest  mining  efifort^s. 
PALM  DEVELOPMEIfT  CO,  CALIFOR^^ 

Office:  care  of  E.  M.  lioss,  Los  Angeles,  Cal.     I>ands  are  23  nvilcs  no^^ 
east  of  Acton,  Los  Angeles  county,  California,  showing  auriferous  and 
liferous  malachite,  occurring  as  replacements  in  a  jxirphyritic  dike  average 
180'  wide   and  traceable  Ij^  miles.     Hiis   three  slmfle,  deepest  125', 
a  Isachirij?  plnnl,  but  water  i*upply  gave  out.     Idle. 
PAN  AMERICAN  EXPLORATION  CO.  MEXI' 

Oihce:  711  Missouri  Trust  lUdg.,  St.  Louis,  Mo.  Mine  office:  Manzanil 
Jalisco,  Mex.  Organized  March  8,  1901,  unih>r  laws  of  Missouri,  with  ca^^ 
talization  $1,000,000,  slmres  $10  par;  issued.  $725,000.  A.  K.  Vicke^^ 
pr^ident;  Kent  E.  Keller,  si?cretary;  Schuyler  S.  Gates,  general  manages^ 
Lands,  169  pertenencias,  including  the  Cacoma  mines  and  smelter,  clos^^ 
down  by  reason  of  poor  managen^eat.  Ore.s  carry  gold,  silver  and  coppe- 
Has  a  2{MF  shaft  and  850'  lumicl,  with  water  jjower*  Also  uvmis  the  Camotll-^ 
mine,  10  hours  ride  by  horseback  from  Manzanillo.  Property  ia  regarde^^ 
ili  valuable,  but  only  a  stnall  portion  of  the  funds  raised  liave  been  expended 
on  actual  development. 
PAN  AMERICAN  MINES  CO,  MEXICO 

r^etter  returned  uiickumed  from  fonner  office,  Colorado  Springs,  C^>lo  ^ 
Mine    office:   ElzatUn,    Jalisco,    Mex.     James    M.    Parker,    sni^rintendent^-- 
Was  developing  the  Santa  Launi   mine,  carrying  copper,  gold  and  silver^*- 
with  a  force  of  about  20  men,  at  last  a< 'counts. 
PAN-AMERICAN  MINING  A  SMELTING  CO.  ARIZONA  &  MEXICO. 

Otfice    905-11   Broadway,  New  York.     Mine  officer:  Prescutt,  Yavapai 
Oo.,   Ariz.,  and   Muguarichic,  Chihuahua,   Mex.     Organized   under  law^  of 
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Arizona,  with  capitalization  $15,000,000,  shares  $5  par,  in  $3,000,000  of  7% 
preferred  and  $12,000,000  of  common  stock.  A.  Howard  Skinner,  president; 
Harry  F.  Lindsley,  secretary  and  treasurer;  Bowling  Green  Trust  Co.,  reg- 
istrar. The  Arizona  lands,  known  as  the  Ambidexter  and  Barranca  del 
Cobre,  were  inherited  from  the  Lone  Hne  Mining  Co.,  alias  the  Arizona, 
Eastern  &  Montana  company,  promoted  by  the  notorious  Dr.  R.  C.  Flower, 
and  the  notorious  L.  E.  Pike,  Flower  being  a  fugitive  froqi  justice,  while 
Pike  is  still  plying  his  trade  and  selling  swindling  mining  shares  to  fools. 
The  Mexican  property  includes  the  Recompensia  group,  at  Maguarichic; 
the  Hernandez  group,  at  Minaca,  Chihuahua ;  and  La  Liga  and  Santa  Camilla 
mines,  at  Concepcion,  Chihuahua.  Company  lias  also  some  sort  of  claim  to 
the  Quebradillas  mine,  in  the  Parral  district,  price  of  which  was  stated  to  be 
S700,000  gold,  but  it  is  said  that  company  merely  holds  this  property  on  an 
option.  The  Quebradillas  .was  secured  for  the  company  by  Grant  G. 
Oillett,  the  cattle  plunger,  who  **lit  out"  of  Kansas  City  between  two  suns, 
and  who  is  a  worthy  associate  of  Flower  and  Pike — arcades  ambo—verbum  sap. 

pahteidal  copper  co.,  ltd.  wales. 

Offices:  20-21,  Lawrence  Lane,  London,  E.  C,  Eng.  G.  Thompson, 
secretary.  Capitalization,  £25,000.  Has  mining  rights  over  two  farms 
in  Merionethshire,  Wales.     Apparently  moribund. 

PAHUCO  COPPER  CO.,  LTD.  MEXICO. 

Mine  office:  Panuco,  Monclova,  Coahuila,  Mex.  Chas.  May,  manager. 
Has  extensive  mines  at  Panuco  and  Romero  Rubio,  State  of  Coahuila.  The 
Panuco  mines  are  largely  opened  and  well  equipped,  ha\'ing  steam  power 
and  a  small  smelter.  Company  was  organized  in  1898,  and  has  seen  much 
tiDuble,  owing  to  rascalities  of  sundry  insiders,  and  corporation  is  to  be 
Wound  up.  •Production  in  1902  was  665  tons  refined  copper.  Property  said 
to  have  been  examined,  1904,  by  Guggenheim  Exploration  Co.,  with  a  view 
U>  purchase. 
^AHULCILLO  COPPER  CO.  CHILE. 

Succeeded  by  Central  Chile  Copper  Co.,  Ltd. 
^APAGO  MINING  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  Aztec,  Yuma  Co.,  Ariz. 
PAPOVBKI  MINE.  SIBERIA. 

m  Office  and  mine:  Semipalatinsk,    Siberia.     Oi^Tied   and   operated   by 

k.-       ^pov's  Successsors.     Production  in  1899  was  129,497  lbs.  fine  copper. 
n        ^AR  VALUE  CONSOLIDATED  GOLD  &  COLORADO  &  UTAH. 

COPPER  CO. 
f  Offices:  514  Fitzsimmons  Bldg.,  Pittsburg,   Pa.      Mine  office:  Turret, 

C '  Ohaffee  Co.,  Colo.  Employs  20  men.  Organized  1900,  under  laws  of  Arizona, 
I  ^  Mtii  capitalization  $2,500,000,  shares  $1  par.  Joseph  H.  Reall,  president; 
fc  ^Vmpbdl  Jobes,  vice-president;  D.  R.  Anderson,  treasurer;  Jas.  H.  Jordan, 
I  "  •^cietary;  R.  F.  Stratton,  general  manager;  Floyd  O.  Withrow,  superintend- 
''^t.  Lands,  23  claims,  area  230  acres,  also  60  acres  miscellaneous  lands, 
**l  the  Turret  and  Badger  districts,  showing  4  fissure  veins,  averaging  3' 
«•     ^Hdth  and  carrying  oxide  and  sulphide  ores,  estimated  to  average  5%  copper. 
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3  oz.  silver  and  110  to  115  gold  per  ton,  opened  by  sliafts  of  200^  ami  40CK. 
with  alxiut  3,000^  of  iinder^^round   openiiiga,  estimated   lo  expose  about 
5*000  tons  of  ore.     Has  steam  power. 
PARADOX  COPPER-GOLD  BONIHG  CO,  COLORADO. 

AtxHorbt'd,  1903,  by  S:iii  Juan  Snit'liing  &  Refinlug  Go. 
PARAMATTA  COPPER  MltfES,  LTD.  AUSTRAia 

Offices:  22,  Cluii>€ery  Ijane,  London,  E,  C,  Eng.  Mine  offices:  Walinrw*, 
Daly  county,  and  North  Yclta,  Daly  county,  South  Australia.  Orgaiiii*^ 
May  18,  189Q,  with  capitalization  £2tK>,0<X),  shares  £1  par;  issued,  Xm.SOtl. 
Dt'bentur^,  £20,0tH)  authori/.ed,  £0,240  issued^  at  5%.  Lands,  1,340  leres, 
held  tfii  09-year  lease  at  annual  rent^il  of  11  per  acre,  plus  2J^%  net  profile. 
Property  includes  the  Paramatta,  Yelta,  Wheal  Hughes  and  Wheal  Jw^ 
mines.  The  Paramatta,  adjoining  the  Wallaroo  mineas  of  the  Wallaroo  4 
Moonta,  h  an  old  and  important  producer,  reopened,  1900,  by  present  owners. 
Deepest  s!jaf  t  is  500',  bottornetl  in  a  vein  ranging  up  to  8'  width,  wth  nch^ 
portions  carrying  up  to  25%  copper,  and  having  about  50,000  tons  of 
re^serves.  The  Paramatta  has  been  given  a  modern  hoisting  and 
plant,  concentrator  being  of  200  toiis  daily  capacity,  and  smelter  of 
size.  The  Ydta  mine,  taken  over,  1903,  from  the  New  YeltA  Copper  Hinini 
<k  Smelting  Co.,  Lid..,  is  being  reopened  on  a  fair  s<\*de  and  equipped  with 
fnodeni  machinery.  Production,  1903,  was  20,646  long  tons  of  ore»  j-idding 
a  profit  of  £8,965.  Company  paid  a  dividend  of  25%  in  1903,  and  a  2% 
dividend  in  190^!. 
PARIIIGA  COPPER  MINES,  LTD.  AUSTRALIA. 

Letter  reluriied  unclaimed  from  former  office,  34,  St.  Mary  Axe,  L<jndoii. 
Mine  office:  Calliiigton,  Adelaide,  Stjutli  AuntraJia.  W,  Davis,  mine  niani^- 
ger,  Capitidizatioii  £200,000.  Land>i,  172  acres,  36  iiules  from  Adelaide, 
PARK  GOLD  &  COPPER  MIFING  CO.  IDAHO. 

Mine  office:     Mullan,  Shoshone  Co.,  Idaho,     Has, a  1,000'  tunnel,  open- 
ing a  20'  vein  claimed  to  assay  8%  to  30%  copper. 
PARK  CITY  MAJESTIC  MINmO  CO.  UTAH. 

Letter  retnnied  ujniaimed  from  former  office  and  mine.  Park  CitVp 
Summit  Co.,  Utah.  Lands,  12  claims,  opened  by  a  200^  tJmnel  shomng 
3  parallel  veins  8'  to  20'  wide  with  4  piiy-streaks,  largest  9*,  carrying  aurifer* 
ouH  copjx^r  carbonates  and  galena,  .siiid  to  give  assayi*  of  13%  copper,  30  oi* 
silver  and  $18  gnld  per  ton. 

COMPASiA  EXPLOTADORA  DE  PARRAL.  MEXICO. 

Mine  offit'c:  San  Bartolo,  Durango,  Mex,  C>|>erates  El  Lentisco  mine, 
produeiiig  gold  and  copper,  and  employed  about  40  men  at  hi^t  accounts, 
PARROT  SILVER  ft  COPPER  CO.  MOIITANA. 

Office:  Waj^hington  it  Churrh  Sts.,  Boston,  Mass.  Mine  office:  Butte^ 
Silver  Bow  Co  ,  Mont.  Employs  about  100  men,  Chas,  H,  Dickey,  presi- 
dent; Chas.  D,  Burrage,  aeert4ar}^ ;  John  D,  Ryan,  managing  director; 
Harry  A,  Gal  way,  supt'rintendeni.  Organized  1880,  under  laws  of  Montana. 
with  capitalization  $2,3tX»,a«),  shar^\H  510  par;  issueil,  $2,298,500.  Paid 
quarterly  dividends  of  50  cents  per  share  on  Sept.  12  and  Dec.   12,    1904, 
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last  preceding  dividend  having  been  50  cents,  in  January,  1902.  Held  an 
"annual "  meeting  June,  1904,  this  being  first  for  4  years,  owing  to  injunctions 
from  courts  restraining  meetings.  Is  controlled,  through  stock  ownership, 
by  the  Amalgamated  Copper  Co.,  and  like  all  other  Amalgamated  sub-com- 
panies, is  engaged  in  exceedingly  involved,  costly  and  apparently  intermin- 
able litigation,  with  the  Heinze  interests,  over  ownership  of  ore  bodies. 
The  following  table  gives  a  sununary  of  operations  and  results  for  the 
fiscal  years  ending  June  30: 

1903.  1904. 

Tons  of  ore  extracted 253,284  165,408 

Total  cost  of  mining $710,831         $466,375 

Total  cost  of  transportation 45,591  29,773 

Total  cost  of  reduction 692,266 

Paid  for  labor 771,701  676,629 

Paid  for  machinery  and  supplies 631,396  330,260 

Marketing,  refining  and  seaboard  expenses 220,814  29,773 

Gross  proceeds 2,255,869        1,270,627 

Total  expenditures 1,669,503        1,036,663 

Net  proceeds 586,366  233,964 

Lands,  19  claims,  mainly  fractional,  area  circa  25  acres,  well  located 
in  the  central  portion  of  the  Butte  district,  the  Parrot,  opened  1884,  being 
one  of  the  pioneer  mines  of  the  camp.  A  barren  zone  occurs  at  a  depth  of 
about  1,000^,  but  good  ore  bodies  are  found  below.  The  ore  averages  about 
3%  copper  and  carries  fair  silver  and  gold  values.  Properties  operated 
are  the  Parrot,  Bellona,  Little  Minah  and  Original  No.  6  mines.  The  Little 
Minah  has  a  1,000^  two-compartment  shaft  and  is  connected  underground 
with  the  Nipper.  The  main  shaft  of  the  Parrot,  about  1,700'  deep,  has 
three  compartments  to  the  4th  level  and  4  compartments  below,  being  con- 
nected underground  with  the  Colusa-Parrot,  Never  Sweat,  Nipper  ^and 
Original  mines.  This  shaft  was  retimbered  in  1904,  and  has  a  steel  gallows- 
frame,  112^  high  and  weighing  125  tons,  with  a  maximum  load  capacity 
of  50  tons.  The  Parrot  shaft  has  a  2,500-h.  p.  hoist,  with  28x96^  cylinders, 
capable  of  raising  10-ton  loads  from  a  depth  of  3,000^,  hoisting  two  double- 
deck  cages  with  10-ton  skips  swung  under,  using  a  flat  steel  rope  ^^  thick 
and  8'  wide.  Machinery  plant  includes  an  80-drill  Ingersoll-Sergeant  air 
compressor  and  a  22-drill  Rand  compressor.  Mine  buildings  are  mainly 
of  steel,  stone  and  brick,  these  including  a  new  engine-house,  boiler-house, 
compressor-house  and  various  shops.  The  mine  has  an  antiquated  smelter, 
idle  since  1900,  ores  being  reduced  at  the  Washoe  plant  of  the  Anaconda. 
Company  also  owns  copper  refining  works  at  Bridgeport,  Conn.,  these  also 
being  antiquated  and  idle. 

Ores  are  running  lower  in  grade  than  formerly,  like  all  other  Butte 

mincR,  and  now  average  about  4%  copper,  with  fair  gold  and  silver  values. 

Phxiuction  was  about  12,500,000  lbs.  fine  copper  for  1904. 

PARRY  SOUIVD  COPPER  MINI1V6  CO.,  LTD.  ONTARIO. 

Office:  604  Germania  Life  Insurance   Bldg.,   St.   Paul,   Minn.     Mine 
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office:     Parry  Sound,  Out.     Rnheri   Forbe?,   agent.     Lands,  about  I' 
acres,  including  the  McGowti  and   Wilrox  mine*!,  on  the  cast^jrn  shoK  of 
Georgian  Biiy,     Ore.s  arc  aurifen>Ui*,  chalcopyrite  and  t>omite.     Has  ft  10- 
wtamp  mill. 
GEWERKSCHAFT  PASCHA.  GERMAKY. 

Otfire:     Diisseldorf,  RheinproA-inz,  Germany,      Paul  Muller,  preskktil 
Has  ore.>  of  iron,  eopf>er,  zinc  and  lead,  employing  about  25  men. 
PASS  CITY  COPPER  CO.  MEXICO. 

Office:  rare  of  H.  M  Runltle,  El  Paso,  Texas.     Property  is  sundry  clainL* 
in  the  Sierra  de  Las  Arradas,  district  of   Bravos,  Chihuahua,   Mexico,  de- 
veloped by  2  shaft*,  a  tunnel  antl  an  open  cut,  with  a  total  of  about  BSC  of 
openings,  showing  8t ringers  of  oxide  and  carbonate  copper  ores  in  limestone.  ♦ 
PATHFINDER  CONSOLIDATED  MINES,  LTD.  BRITISH  COLUMBIA 

Miin.^  oirii-e:  Grand  Fc*rk.s   B.  V,     John  Rogers,  superintendent.    Ones    - 
carry  gold,  silvt^r  and  copjjer.     Has  steam  power.  ■ 

PATJDORHE  COPPER  MINING  CO.  VIRGimA.    " 

Company  refused  to  accept  a  letter  addressed  to  Houston,  Vugiwfl. 
Organised  December,  11)02,  under  laws  of  South  Dakota,  to  do  a  generd 
mining  busine^ss  in  Virginia. 
PAVO  RICO  MINING  CO.  MEXICO. 

CoiitroUfHl  l>y  AdiLH  Exploration  &  Mining  Co, 
PAYMASTER  COPPER  MINING  CO.  WYOMmG. 

Letter  rt't urned  unclaimed  from  ftjrmer  mine  office,  Encampnieiii,  C*^ 
bon   Co.,   Wyo, 
PAYMASTER  MINE.  UTAH. 

Mine  nflire:  St.  George,  Washington  Co.,  Utah. 
PEACH  BOTTOM  COPPER  CO.  NORTH  CAROLI^^  J 

Letter  returnwl  unclaimed  from  Elk  Creek,  Ai<he  Co.,  X.  C.  * 

PEACOCK  COPPER  CO.  CAL1F0R5^ 

Of!ic»>:  114  Liberty  8t.,  New  York.     Mining  office:  Bagdad^  San  P*^' 
nardino  Co.,  Cal.     Rohprt.   Dixon,    prp.*?ident :  C.   B.   F.   Pahiier,  sccret^*^' 
Newlon  Evans,  general  manager;  C.  F.  8chrader,  superintendent.     OrgT^*^* 
i«ed  under  laws  of  We«t  Virginia,  with  capitalization  Sl»5t>0,000,  shares 
par.     I-»and8,  200  acres,  are  in  the  La  vie  district,  showing  sundr>'  cop 
ores,  mainly  chalcopyrit«  of  concentrating  grade,  occurring  in  old  la\Ti  flo 
assaying  8%  to  10%  ciipper,  8  oz.  silver  and  f2  to  $5  gold  per  ton,     *^  ^ 
steam  power,  with  SO-ton  ccnjcentralor  8  mile.s  from  the  mine.     Ore  bo^^ 
said  to  hnvp  pro^'erl  merely  a  pocket,  which  has  petered  out. 
PEAK  COPPER  CO.  MICHIGA 

1  ormer  secretary  of  company  claims  corporation  never  was  organiw^l. 
PEAK  MINE.  AUST 

An  idle  property  at  Peak  Downs,  Clermont,  Central  Queeuisland,  A 
tralia,  from  whi<4i  very  rich  ore  was  obtained  at  the  opening  of  the  mi 
Property  paid  £278,251)  profit^s  in  shareholders,  after  trucking  on?  nboi 
WO  miles.     An  attempt  In  iwipen  the  mine,  circa  1898,  was  frustrated  hf 
a  decline  in  copper  and   the  dc^lb  of  the  matmger.     Property  is  freehold 
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and  exempt  from  labor  conditions.  Mr.  W.  Lees,  of  Brisbane,  states  that  a 
considerable  tonnage  of  ore  is  in  sight,  and  that  the  property  is  worthy  of 
investigation. 

PEARL  COPPER  MINING  CO.  COLORADO. 

Letters  returned  unclaimed  from  former  mine  office,  Pearl,  Larimer  Co., 
Colo. 

PEARL  COPPER  MINING  &  SMELTING  CO.  COLORADO. 

Mine  office :  Pearl,  Larimer  Co.,  Colo.  W.  L.  Culbertson,  president ;  P.  B. 
Coolidge,  manager;  R  E.  Coburn,  secretary;  T.  J.  Riley,  superintendent. 
Lands,  include  the  Copper  King  and  Swede  groups,  opened  by  a  400'  shaft 
showing  considerable  ore  of  excellent  average  grade,  values  being  in  copper, 
gold  and  silver.     Has  steam  power. 

P£ARL  AND  LILLIE  MINE.  COLORADO. 

Mine  office :  Newett,  Chaffee  Co.,  Colo.     F.  H.  Denman,  superintendent. 

PBARL  SMELTING  CO.  COLORADO. 

Controlled  by  National  Mining  &  Milling  Co. 
PECOS  COPPER  CO.  NEW  MEXICO. 

Office:  361  The  Arcade,  Cleveland,  Ohio.  Mine  office:  Pecos,  Chaves 
Co.,  N.  M.  Alfred  H.  Cowles,  president ;  O.  W.  Alexander,  superintendent. 
Is  inking  a  shaft  and  employs  15  to  20  men.  Plans  installing  a  concentrator 
and  small  smelter. 

PBERLESS  MINING  &  MILLING  CO.  COLORADO. 

Office  and  mine :  Salida,  Chaffee  Co.,  Colo.  Lands,  6  claims,  on  Cyclone 
Mountain,  16  miles  west  of  Salida,  opened  by  an  SOO'  crosscut  tunnel,  show- 
^"^  ores  carrying  values  in  lead,  copper,  gold  and  silver,  lead  predominating. 
t^OVAZ  HERMANOS  y  CA.  PERU. 

Mine  office:  Uliachin,  Cerro  de  Pasco,  Peru.  Firm  operates  a  mine 
^W  is  a  small  producer  of  silver  and  copper. 

^BUON  COPPER  KING  MINES.  ARIZONA. 

Lands,  simdry  claims  in  vicinity  of  Tucson,  Pima  county,  Arizona. 

^BHA  COPPER  MINES,  LTD.  SPAIN. 

Offices:  Suffolk  House,  3,  Laurence  Pountney  Hill,  Cannon  St.,  London, 
^  C,  Eng.  Mine  office:  Nerva,  Huelva,  Spain.  Registered  September, 
1900,  with  capitalization  £450,000,  shares  £1  par;  issued,  £400,000.  Deben- 
*»»»,  £200,000  authorized,  £193,800  issued,  at  5%.  Carl  Heinrich  Von 
S«inens,  chairman;  Nicol  Brown,  deputy-chairman;  T.  Stevenson  Dick, 
•Wretary;  T.  D.  Lawther,  mine  manager.  Lands,  183  hectareas,  2  miles 
i^heast  of  the  Rio  Tinto,  being  the  Pefia  del  Hierro  group  of  17  old  mines, 
^tkea  over  from  the  Sociedad  Peninsular  de  Brussels. 

Extraction  is  mainly  from  open  pits,  and  large  quantities  of  overburden 
*IB  removed,  the, quantity  of  earth  and  rock  stripped  in  1903  having  been 
177,295  cubic  metres.  Ores  are  divided  into  cupreous  pyrites,  iron  pyrites 
tod  washed  sulphur  ore,  latter  being  ores  previously  leached  for  copper 
iod  ix>Id  later  for  sulphur  contents.  The  mining  plant  is  modem  and  com- 
plete, including  hoists,  crushing  plant,  shops  and  dwellings.  The  leaching 
plant  has  settling  tanks,  boilers,  pumps,  etc.     A  2^  mile  private  railway 
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line  eonneets  the  mines  and  works  with  the  nearest  railway,  the  pri^ 
line  having  a  IcK'omotive  iind  14  cars.  The  cuprifert^H  ifrin  pyritjes  of 
Sierra  Morena  lend  theiiL'^Klves  with  apecial  aptitude  t<i  copper  cxtrartw 
by  sk  cotiibiimtion  of  tiatiiral  weathering  and  artificial  leachingf  and 
process,  in  use  by  the  Pena,  gives  cheap  costs,  but  jBntailB  long  wa 
and  tremendous  invoj^tmenta  l>efore  pmht^  are  returned.  An  avemge  i 
8  to  10  years  is  recjuired  t^  extract  all  copper  values,  and  tliis  me^ns  U5 
the  operators  must  put  more  iji  than  is  taken  out,  for  this  length  of  tin 
For  1902  the  actual  production  of  refined  copper  was  only  624  long  toQ 
although  t!ie  orc^i  placed  in  prcK-ess  of  extraction  are  estimated  to  have  ( 
ried  2,7(XJ  long  tons*  Eventuiilly  this  dist^repancy  i^WU  be  overcome, 
the  profits  will  be  correspondingly  great.  Despite  the  net^essity  of  bur>'il| 
immense  sums,  in  tcreros,  the  company  "turned  llie  corner"  in  HKIS^  ncitini^ ^ 
a  profit  of  £21,55*)  17a.  8d.  in  that  year,  and  paying  therefrom  a  dividen<^3 
of  2,5%,  For  100-t  production  was  i).S2  long  ton**  of  copper,  and  the  yex^J 
was  ended  with  upwards  of  5tX);lXM)  tons  of  ore  on  the  t^leras  and  tereni«^rj 
The  property  is  ore  of  great  value,  and  has  a  moat  excellent  m&tiageiufir::^^ 

SOCIEDAD  ANOiriMA  MlIfERA  DE  PEWAFLOIL  SPA!^j^| 

OHice:     Bilbao,  Viz+aya.  Spiiin.     Mine  oificc:     Penaflor,  Se^illa,  Spa^, 
Organized  Jan,  1,  1901,  ujidcr  laws  of  Spain,  with  capitalization  4,o<M)^^>|«" 
pesetas.     Don  Luis  de  Salazar,  president;  Don  P.  Alisaga,  manager;  ^^^ 
Angel  Iznarde  y  Alzate,  superintendent »     Property  includee  the  Concepc^icu^ 
Descuido  and  Segunda  Pret*iosn  mines,  which  have  been  unwatered  by  44 
electric  pumping  plant,  and  are  being  prepared  for  prtiduction  upon  a  cvusid- 
erable  scale. 
PEN0  D'OREaiE  GOLD  &  COPPER  Mmil^G  CO.  WASHDIGIOir. 

Mine  office:     Davenport,  Lincoln  Co,,  Waali.     J.   B.  TultJe,  wipwiw 
tendent. 
SOCIEDAD  PEIfirrSULAR  DE  BRUSSELS,  SPADT. 

Wound  up,  and  mines  sold  to  Pena  Copper  Mines,  Ltd. 
PEirnVSULAR  MINING  &  SMELTING  CO.  MEXICa. 

Office :  ZOl  Bradbury  Bldg.,  Los  Angeles,  CaL  Mine  office :  San  Quiiitin. 
Baja  California,  Mex.  Employs  about  UK)  men.  Organized  1902,  utidef 
laws  of  Arizona,  witli  capitalization  S5,0CK),t)CK),  shares  $1  par.  Maj.  Geo.H- 
Sisson,  president;  B.  W,  Washington,  secretary;  C-olin  Timmons,  gcoenl 
manager;  C.  R.  Dagget^  mine  superintendent.  Lands,  48  groups  of  diins. 
lying  circa  200  miles  nouth  of  San  Diego »  California,  northwest  of  l^ 
Boleo,  on  tlie  opposite  or  went  coast  of  Lower  California.  The  v^arious  cUifl* 
are  4  to  15  miles  from  tidewater,  with  roads  t/O  the  kknd-locked  harbor  <^ 
San  Quintin,  one  of  the  best  havens  between  San  Diego  and  .\capulcO.  b* 
addition  to  mining  landa  the  company  has  a  50-acre  milUite  and  6,000  h^^ 
the  town  of  San  Quint  in. 

The  various  groups  of  claims  show  a  considerable  variety  of 
0  groups  have  mines  more  or  less  developed.     Principal  opt*mtioiie 
the  Julio  Caesar  and  Santa  Marin,  the  latter  said  to  iia\*e  a  20*  vein  o] 
by  A  IPO'  ahaft;  with  a  second  vein,  the  Alexandria,  ranging  6'  to  12'  in 
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Sundry  fissure  and  contact  veins,  of  6'  to  40'  width,  with  gossan  cappings, 
on  the  company's  various  properties,  are  claimed  to  be  developed  sufficiently 
to  show  upwards  of  250,000  tons  of  ore  averaging  10%  copper,  15  oz.  to  60  oz. 
silver  and  %8  gold  per  ton,  which  in  all  likelihood  is  an  overestimate.  The 
ores  seem  to  be  of  sufficient  variety  to  afford  a  free-smelting  mixture. 

The  company  claimed,  in  1903,  to  have  a  150-ton  furnace  building  in 
X.«os  Angeles,  for  a  proposed  smelter,  and  the  company  figured  that  ore  could 
t>e  trammed  to  the  coast  and  lightered  to  the  smelter  at  a  cost  of  not  exceed- 
ing $2  per  ton.  Other  estimates  of  costs  are  $1  per  ton  for  mining  and  $2 
per  ton  for  smelting,  total  $5,  which  figure  must  be  considered  dangerously 
low.  The  Peninsular  railway  has  a  station  at  the  smelter  site.  The  com- 
pany also  plans  erecting  and  operating  coke  ovens,  estimating  that  coke  can 
fye  produced  at  a  cost  of  $6  per  ton.  The  somewhat  ambitious  plans  of  the 
company  also  include  the  maintenance  of  a  steam  barge  line,  waterworks, 
t^egraph  and  telephone  systems,  electric  lights  and  a  general  store.  No  trace 
of  the  new  150-ton  smelter  has  been  secured  for  this  edition  of  the  Copper 
Handbook,  and  the  company  is  regarded  as  unduly  optimistic  in  its  promises. 
PEHII  mine.  MICHIGAN. 

Office:  care  of  J.  H.  Rice,  Houghton,  Mich.     Lands,   1,440  acres,  in 
Ontonagon  county,  Michigan.     Fully  described  in  Vol.  II. 
PEN!  MINING  CO.  CALIFORNIA. 

Ifine  office:  Gampo  Seco,  Calaveras  Co.,  Cal.  Albert  C.  Harmon,  man- 
ager. Operates  the  old  Campo  Seco,  Hecla  and  Satellite  mines,  which  were 
^^naderable  producers,  circa  1860-1870.  Ores  are  slightly  argentiferous 
<^<1  auriferous  chalcopyrite,  associated  with  sphalerite  and  iron  pyrites, 
^h  gangue  ranging  from  talcose  schist  through  clay  to  quartz.  Has  5 
tunnels  and  2  shafts,  deepest  being  a  new  shaft  of  500^,  cutting  a  30^  ore  body 
*t  a  depth  of  400',  on  which  drifts  have  been  carried  200'.  Has  steam  and 
S^floIiQe  power  and  reverberating  furnaces  of  50  tons  and  75  tons.  Matte  is 
brought  up  to  60%  in  tenor,  in  three  heats.  Cement  copper  also  is  produced 
^y  l«u;hing  old  waste-burrows. 

WaUAM  PENN  MINING  CO.  WYOMING. 

Office:  Lewisburg,  Fa.  Mine  office:  Encampment,  Carbon  Co.,  Wyo. 
J-  E.  Hedding,  president;  J.  W.  Van  Valzale,  secretary  and  treasurer;  S.  E. 
ftelps,  manager.  Organized,  1903,  under  laws  of  Wyoming,  with  capitali- 
sation $1,000,000,  shares  $1  par;  $350,000  unissued.  Lands,  3  claims, 
•"'ea  60  acres,  in  the  Upper  Platte  district,  showing  a  4'  vein  canying  car- 
^•onate  ores  and  chalcopyrite,  opened  by  a  75'  shaft. 
ItRir-WTOMING  COPPER  tO.  WYOMING. 

Office:  Seventeenth  &  Blake  Sts.,  Denver,  Colo.  Mine  office:  Rudefeha, 
^irbon  Co.,  Wyo.  Works  office:  Encampment,  Carbon  Co.,  Wyo.  Employs 
^  men.  Oiganized  Sept.  13,  1904,  under  laws  of  Wyoming,  with  capital- 
'^tion  $10,000,000,  shares  $1  par,  as  successor  of  the  North  American  Copper 
M>.,  organized  1902»  under  laws  of  New  Jersey,  with  capitalization  $20,(K)0,000, 
•fcares  $100  par.  Controls,  through  ownership  of  stock,  the  Encampment 
^belting  Co.,  Encampment  Tramway  Co.,  Ferris-Haggarty  Copper  Mining 
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I'n.,  Emerson  Electric  Light  Co.,  Ktjrarnptiicnl  Fij^clinc  Ditch  Ci>.,  Encamp 
ment  Land  <Sr  Town  Lot  Co.,  North  American  Mercantile  Co.  and  Carbondali 
("oal  Co.  E,  M.  Cobb,  pretiidctil;  C.  P.  C«jllirie,  first  \ice-president ;  E.  K 
Hum,  Becond  vice-[>re*ident  and  geneml  manager;  John  J.  Carter,  »ecretan 
and  tr«*aaurcr;  preceding?  ofhccrs,  Joseph  Seep,  J.  IL  Leonard,  Frederici 
Davidson^  F.  B.  Drripcr  and  W.  L.  liell,  directors;  8.  S.  tiaymond,  genem 
Buperintendenl ;  W,  A,  CiHUJtilly,  mine  s^uperintendent. 

J^nd«,  5  claims,  area  103  acres,  patented,  including  the  Ferris- Haggard 
and  Cteceola  mines,  also  24 -at* re  mUlsite  and  207  t<»wn  lo!«,  in  the  Bridj^ 
district.  The  Ferris- Haggarty  mine  shows  an  outcrop  of  decompcxsed,  Fpo^^ 
liraonitc,  with  carbonate  copjjc^T  utains^  imdernealh  which  is  a  fissunpd  xon^ 
about  20'  average  width,  ha\ing  a  mictM-ctiUB  »chist  han^ng*wall  attd  *Ji^>j^/, 
stratified  quartzit^e  fiKjtwall,  with  a  strike  of  northwest  and  southeast  jj^y 
dip  of  r><>^  to  the  southwcM,  with  diorite  dikc^  on  either  side  of  the  wall  rocii^ 
At  a  depth  nf  ahnui  UY  the  ore  is  a  solid  boniite,  carrying  30%  to  45%  co 
and  $2  to  $9  gfdd  fier  Um.  This  rich  7.one  pnictically  has  been  worked  < 
the  bomite  lieing  n/placed  l»y  disBcminated  chaleopyritc  in  the  lower  N 
said  by  company  to  average  1(J%,  copf)er,  1.75  oz.  mlver  and  S6  gold  peri 
Actual  values  prohaliiy  will  he  found  to  run  about  7%,  copper,  with  perhl 
$2  to  13  gold  per  ton.  Mine  is  opened  by  a  6<K)'  shaft  and  L400'  \m 
these  connecting  and  pennitliug  economirul  ore*  Attraction  through  the  I 
by  compressed  atr  IcHimnitives.  Mine  i*  eatimated  by  company  to  I 
150,000  tons  of  f^rc  blocked  out  for  sloping. 

The  p*)wer  pbiit  of  the  mini-  i»  located  at  the  mouth  of  the  tuiOitl* 
including  240-h.  p.  fn»m  8tc*am  engines,  4  hoist*,  a  25-drill  air-cornpirss'^'^J 
and  a  .Vstage  Xorwalk  compressor   furnishing  air  at  1,200  lbs.  pft>>  r   '  ' 
a  5x8*^  Porter  locomoti\e,  Ui*ed  for  underground  traction.     The  nuin   '•* 
24  power  drills.     Buildings  include  a  30x40*  wooden  machine  shop,  2^4^ 
wooden  carpenter  shop,  25x32  wooden  smithy;  office,  warehouse,  hunkhoii 
eating-hnuse  and  14  dwellings. 

The  «meher,  at  Encampntent.  is  16  miles  from  the  mine,  and  co«r» 
therewith  by  a  Lcsfhcn  aerial  tran^tway,  which  Is  the  longest  in^^talUtionJ 
the  sort  ever  made.     The  inim  is  l>uilt  in  4  sections  of  4  rnile^  each. 
operated  by  steam  power,  generated  at  3  atnlions,  •!  miles  ajiart,  eachBtitj 
having  storage  bins.     The  length  of  cal>li5s  is  293,275';  weight  of  < 
43^>.*i69  lbs.;  numWr  of  lensimt  stalions,  10,  four  being  double;  | 
elevation  above  sea  le^el  is  lO.fKM)',  on   Rridger  Peak;  highest 
number  of  lowers,  170;  highest  span,  250'  above  ground  at  Heaning^a 
longest  span,  2,200'  across  Cow  Creek  canyon ;  general  rise,  900' ;  nu 
buckets,  840,   capacity  7tKJ  lbs,   each;  speed  4   miles   per  hour; 
daily  capacity,  984  tons.     Fhint  ha>K  automatic  filling  and  dbrhi 
vices  and  was  built  so  that  its  capacity  can  l»e  doubled  wheneve 
Tlie  concentrat<»n  undergoing  remodeling  at  the  cl(»se  of  1904,  is 
of  wood,  equipped  with  two   1*1x20"   Blake  eru^^hcrs,   2  fJrudlc 
crushers,  4  tmins  of  nills,  1  Hancork  jig.  28  Wilflcy  tables,  12  vnj 
0  slime  tables.     There  also  is  a  complete  sampling  mill.     The 
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puts  about  3  tons  into  1,  delivering  concentrates  of  25%  average  copper 
tenor  to  the  smelter. 

The  smelter,  of  500  tons  daily  capacity,  on  the  west  branch  of  the  Grand 
Encampment  river,  has  a  100-ton  Da  vies  calcining  furnace,  40- ton  straight- 
line  meclianical  roaster  and  water-jacket  furnaces  of  200  and  300  tons  capacity, 
with  3  converter  stands,  operated  electrically,  using  6  shells  of  the  Copper 
Queen  type,  a  20-ton  electric  crane,  briquetting  plant  for  fines  and  flue-dust, 
and  a  7'  silica  mill,  the  linings,  which  require  replacing  after  every  second 
charge,  being  made  of  mixtures  of  quartz  and  clay.  Blowers  for  blast  and 
the  air-compressof  for  converters  are  driven  by  water  power,  with  electric 
power  for  cranes,  slag-hne  and  other  uses.  Product  is  a  99.3%  blister  cop- 
per. A  23'  dam  on  the  South  Fork  of  the  Grand  Encampment  river,  4  miles 
from  the  smelter,  gives  water  through  a  48*'  wooden  pipe-line,  developing 
750  h.  p.  and  driving  5  wheels,  two  being  direct-connected  by  shafting  and 
rope-drive  with  the  concentrating  machinery,  the  other  three  being  used  to 
generate  electricity. 

Fuel  used  for  power  purposes  is  wood,  costing  S3.50  per  cord.  The 
company  has  mines  of  lignite  at  Carbondale,  12  miles  from  Encampment,  on 
the  line  of  its  aerial  tram.  Smelter  fuel  is  coke,  costing  $12  per  ton.  Mine  is 
45  miles  from  nearest  railway,  which  b  a  very  serious  drawback,  and  the 
property,  while  it  may  prove  its  worth,  cannot  become  permanently  suc- 
cessful until  given  railway  connections.  Average  costs  are  $2.50  per  ton 
for  mining,  80  cents  for  concentrating  and  $7.50  for  smelting,  giving  an 
average  estimated  cost  of  7  cents  per  pound  for  refined  copper.  Production 
is  given  by  company  at  686,000  lbs.  for  1902,  4,200,000  lbs.  for  1903  and 
10,000,000  lbs.  for  1904,  but  in  all  likelihood  this  b  a  clerical  error,  the  ten 
million  pounds  being  meant  for  an  estimate  of  1905.  production,  and  the 
4,200,000  lbs.  being  the  actual  1904  output  in  round  figures. 

The  Penn- Wyoming  has  the  elements  of  a  large  and  profitable  mine, 
but  it  must  have  rail  connections  to  become  a  permanent  success.     In  the 
Twentieth  Century  the  help  of  the  iron  horse  is  required  in  the  makipg  of 
any  great  copper  mine. 
PENNSYLVANIA  CENTRAL  GOLD  MINING  CO.  COLORADO. 

Mine  office:  Russel  Gulch,    Gilpin  Co.,  Colo.     J.  J.  Riley,  superintend- 
ent.    Property  is  the  Delaware  Chief  mine,  carrying  orfes  of  gold,  silver  and 
copper.     Has  steam  |X)wer  and  employs  about  15  men. 
PENNSYLVANIA  COPPER  CO.  NEW  MEXICO. 

Office:  Lyndhurst  Blk.,  Shamokin,  Pa.  Mine  office:  San  Pedro,  Santa 
F6  Co.,  N.  M.  Thos.  A.  Lister,  Albuquerque,  N.  M.,  president  and  general 
manager;  M.  F.  Nagle,  secretary  and  treasurer;  Chas.  W.  Myers,  superin- 
tendent. Lands,  9  claims,  area  180  acres,  in  Bernalillo  county.  New  Mexico. 
Has  8  fissure  veins,  of  which  one  is  developed  by  a  230^  shaft,  ore  from  which 
has  given  smelter  returns  of  21%  copper  and  13  oz.  silver  per  ton. 
PENNSYLVANIA  COPPER  MINING  CO.  PENNSYLVANIA. 

Office:  1221  Arch  St.,  Philadelphia,  Pa.  Mine  office:  Pottstown,  Mont- 
gomery Co.,    Pa.     Organized   December,    1902,    under  laws  of   Delaware, 
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with  capitalization  1200,000,  shares  $1  par.  Franklin  D.  Hoffman,  preskJenl ; 
Edsviri  J,  Quigley,  vice-presjdeni ;  Paul  MorrU.  secretan*  and  treasujw. 
Lands,  176  arrea,  2  miles  from  Pottsty^vn,  aliglitly  developed  by  a  shallow 
shaft,  with  a  few  short  drifts,  showing  ores  assaying  $%  to  10%  copper, 
IiLstalltd  a  r>C^t«>n  wtUcr-jacket  blast  furnace  in  1904, 
PENNSYLVANIA  MINE.  WASHINGTOf. 

Letter  n't  unit  d  iiiulmmt'd  from  Eg^rpt,  Lincohi  C5o.,  Wii^h. 
PENNSYLVANIA  MINING  CO.  NEW  MEXICO. 

Office:  Franklin,  Pa.  Mine  office:  Los  Cerillos,  Santa  F^  Co.,  S.W 
Wm,  A.  lirtiwri,  supenuteiidi^ut.  tires  carry  gold,  silver,  copper  and  le«d. 
Has  gasoline  power  and  employt'd  10  to  12  men  at  last  accounts. 

SOCIEDAD  AHONIMA  MINAS  DE  PENTJELAS.  SPAIK. 

Office  and  miiic:  Alosno,  Huclva,  Spain,  Don  Jos6  Maria  de  Soto, 
president;  I>on  Antonio  Ahud  SAnchex,  treasurer;  Don  Antonio  Repiao 
Arrihns,  secretary.  Laiid^,  130  heetareaa,  carrying  cupriferous  iron  pyrites, 
PERCIVAL  MINE,  "  WISCOKSIH, 

A  prti><iXHt,.slightly  developed,  tH9cS-tS99,  in  Chippewa  county,  \Vi5M.orisin. 
PERCY-CHESTER  CONSOLIDATED  MINING  CO,  COLORADO. 

Offiee:     Council  Blnff.s,  lowu.     Mine  office:     Red  Cliff,  Eagle  Co.,  Colo^ 
F.  M.  Drmald.  lessee;  IL  A.  Hart,  auperintendent.     Ores  carry  gold,  silve 
and  *  opper.     Has  Kteam  power, 
CRESCENCIO  PEREZ.  MEXICO,'' 

tHliee  and  iiiine:     Mineral  de  Asientos,  Aguascalientes,  Mexico. 
FRANCISCO  DE  P.  PEREZ.  CHILE,j 

t)fHT:ites  the  CtMitriil  mine,  opened  1880,  in  the  department  of  Santia^o^^f 
Chile.     Hms  a  niatting  furaac  e  and   produces  the   equivalent  of  500,000  to 
600,0*KJ  IliM.  refined  Vopper  yearly, 
PERKIOMEN  LEAD  &  COPPER  MINES.  PENNSYLVANU. 

At  Shan  nun  viUe,  Monl|jnjnejy  Cn.,  Pa.     Once  extetusively  worked,  ajid  

produt ftl  a  large  \ariely  of  eopjH-r  and  lead  ores.     Idle  for  some  years. 
PERSON  CONSOLIDATED  COPPER  &  NORTH  CAROLINi 

GOLD  MINES  CO. 

Mine  ciffice:     V^irgilina,     Halifax  Co.,  Va.     Property  is   1,372  acres 
several  iieighhoring  tracts,  iiiclndin^the  Durgy  mine,  located  in  Person  countyJ 
North  Carolina.     Organized   under  Jaws  of  New  York,  ^\ith  t  apitaliisatio 
S1,000,CKKJ,  shares  $10  piir.     E.  D.  Beecher,  president  and  general  nmnageri| 
Main  sliaft,  330'.     Vein  averages  4' widl  h,  carrvdng  ores  ranging  from  4^ 
to  20%  in  copper  tenor.     Has  good  Kteam  power  equipment  and  50-t 
concentrator,  t*hipping  concent  rat  ea  aveniging  45%  copper  and  20  o«,  silvi 
per  ton,  with  small  gold  valne?*.     Al^o  wemls  a  limited  amount  of  high'grad#V 
ore,  averiiging  30%  copper  and  ll>  oz.  tsilver  per  ton,  direct  to  smelter. 
PERtrVIAII  COPPER  MINING  Jb  SMELTING  ARGENTINA. 

CORPORATION, 

Formetl  to  inquire  properties  of  Carranza-Lafone  Copper  M'ming  dc  Smelt' 
ing  Ckirporai  ion,  Ltd,,  but  fell  tlirough. 


\ 


PETERS— PHILADELPHIA,  ftSl 

DR.  CARL  PETERS  ESTATES  &  EXPLORATION  CO.,  LTD.   RHODESIA. 

Name  changed,  October,  1903,  to  South-East  Africa,  Ltd. 
PETOSKEY  MIIIIIIG  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  mine  office,  Williams,  Ck>conino 
county,  Arizona. 
J>£WABIC  MINING  CO.  MICHIGAN. 

Wound  up.    Lands  now  owned  by  Quincy  Mining  Co. 
S^EYTON  CHEMICAL  CO.  CALIFORNIA. 

Office:  430  Mills  Bldg.,  San  Francisco,  Gal.  Mine  office:  Eldorado, 
£ldorado  Co.,  Gal.  Property  is  the  Noonday  mine  and  adjoining  claims, 
in  the  Diamond  Springs  district,  the  Noonday  being  held  under  bond  and 
lease.  Has  shipped  ore  to  the  company's  works  at  Peyton,  Contra  Costa 
«?ounty,  California. 

PHI  DELTA  THETA  COPPER  MINING  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  mine  office,  Dillon,  Carbon  Co., 
VTyo. 

PHILADELPHIA  &  ARIZONA  MINING  CO.  ARIZONA. 

Office:  614  Real  Estate  &  Trust  Bldg.,  Philadelphia,  Pa.     Mine  office: 

Chloride,  Mohave  Co.,  Ariz.     Organized  1900,  under  laws  of  Arizona,  with 

capitalization  $1,000,000,  shares  $1  par.     H.  T.  Goodman,  president;  E.  F. 

Liikins,  secretary  and  treasurer;  £.  T.  Loy,  general  manager;  W.  F.  Miller, 

superintendent;  F.  R.  Brooks,  mill  superintendent.    Lands,  in  the  Wallapai 

<^rict,  include  the  Minnesota,  Merrimac,  Connor,  Manzanita  and  other 

'^^ioes,  carrying  sulphide  ores  in  fissure  veins  averaging  6^  width,  with  assay 

values  of  1%  to  20%  copper,  15  oz.  silver  and  $6  gold  per  ton,  with  a  little 

^^.    Development  is  scattered  over  a  number  of  different  mines,  including 

20  shafts  from  20^  to  eOf/  in  depth,  and  a  3,500^  tunpel.     Has  steam  and 

^^ric  power,   lO-stamp  mill,   150-ton  concentrator  and  other  necessary 

^pment,  employing  about  75  men.     Property  considered  well  managed 

*»Hl  valuable. 

^HIUDELPHIA  COPPER  &  GOLD  MINING,  MEXICO. 

MILLING  ft  SMELTING  CO. 

Office:  317  Drexel  Bldg.,  Philadelphia,  Pa.     Mine  office:    San  Martin 

Bidalgo,  Jalisco,  Mex.     Employs  about  100  men.     Organized  1900,  under 

b^ of  New  Jersey.    Capitalization  $300,000,  shares  $1  par.  -Edwin  F.  Hall, 

P^'BBidcnt;  Dr.  S.  C.  Runkle,  vice-president;  Francis  J.  Fee,  secretary;  Josiah 

0.  Wilfiams,  treasurer;  Augustine  F.  Paul,  general  manager;  Michael  J. 

ohttery,   purchasing  agent;   Ernest   Koch,   mill  superintendent;   Braulio 

^bdina,  mining  captain.    Lands,  57  pertenencias,  area  141  acres,  also  a 

^"•cre  millsite,  in  the  Ameca  district,  including  the  Ajax,  La  Perla,  La  Concha, 

^  Vicente  and  other  mines,  showing  14  fissure  veins,  of  which  2,  canying 

^pl|ide  ores,  are  being  developed  on  the  Ajax,  these  averaging  12^  width 

^Hh  estimated  average  valuies  of  7%  copper,  2  oz.  silver  and  $20  gold  per  ton. 

^  8  shafts  averaging  lOO'  in  depth,  also  6  shallow  shafts,  with  * 

^boui  8,000^  of  undeiground  openings.    Has  good  steam  powei 
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40-ton  ElUpass  mill,  25-toii  lixiviation  plant  nnd  30-ton  concentrator, ftud 
plans  installation  of  a  50-toii  reN^erbemton*  furnace. 
PHOEIfIX  CONSOLIBATED  COPPER  CO,  MICHIGAH, 

Office:  15  William  St.,  New  York.     Mine  office:     Pboenix,  KiH-^enflt^ 
Co»^  Mich.     Employs  about  250  nn»n.     Urgaiiized  April,  1899,  under  laws  o( 
Michigan,  with  capitalizatioti  $2,500,00(1,  share?  $25  par,  $12  paid  m.    Mn 
R,  Stanton,  prei^idenl ;  Wm.  C.  Stuart,  \ice-pre44ident ;  J.  VVTieeler  Haniley, 
Becretar>''  and  trc^surt?r;  Frank  McM.  Stanton^  agent;  preceding  officers  iiii<i 
J   Oppenhfim,  directors;  Wm.  A.  Dtinn^  superint-endenl ;  Edw.  Hall,  mining 
captain;  Dugald  Stewart,  clerk;  American    Loan    &  Trust  Co.,  of  Bostoiir 
transfer  agent ;  Old  Colony  Trust  t7o,,  of  Boston,  registrar.     Annual  tncet^ 
ing,  second   Monday  ifi  Man-h. 

OOJrial  return.^  to  the  state  of  Michigan,  as  of  date  Jan*  1,  1904,  diadoi^ 
the  following  figures. 

Amount  cash  paid  in  on  capital  stock $1,100,000.00 

Amount  paid  in  by  conveyance  of  property  to  company. .      500,000.00 
Entire  amount  invested  in  real  estt-ate. 505,000,00 


I 


Amotiiit  of  personal  eJjitate . , 32,193.63  fl 

Amount  of  unsecured  or  floating  debt 107,133,24  ^ 


The  Phoenix  Consolidated  lineally  succeeds  the  Lake  Superior  Copper 
Co.,  which  was  the  first  regiilarly  organized  corporation  to  engage  in  copper 
mining  in  the  Lake  Superior  district.  The  history^  of  the  Phoenix  under 
previous  managements  h  given  at  length  in  Vol.  IL 

Lands,  2,505  acn^a,  being  Sections  10  and  20,  west  half  of  each  of  Sec- 
tions 17.  20  and  29,  and  fractional  Section  IS,  all  in  T.  .58  N.,  R,  31  W,,  in-, 
eluding  the  old  Phoenix  proper,  the  St.  Clair  and  Garden  City  mines  and  80 
acres  of  the  Alla.^  tract.  Lake  Superior  lies  on  the  north,  the  Meadow,  Hum- 
boldt and  Eagle  River  properties  on  the  east,  Atlas  and  L^nion  on  the  south 
and  the  Cliff  mine  of  the  Tamarack  on  the  west.  Five  different  fissure  veins 
have  been  opened  on  the  consolidated  property,  these  being  known  as  the 
Phoenix,  East  Phoenix,  Armstrong,  Wiird  and  Robbins,  or  TV'est  Vein.  The 
Phoenix  proper,  not  worked  now,  was  oix^ned.  1844,  on  the  Phoenix  fissure, 
and  close<I  18S6,  securing  a  total  output  of  7  J73  tons,  39  Iba.  of  refined  copper, 
this  including  the  largest  mass  of  native  coppr^r  ever  fotmd,  weighing  upwards 
of  500  tons.  PVom  1873  to  1877  the  mine  made  money  and  paid  one  $20,000 
dividend.  For  the  14  years  1872- 18S5  the  >neld  of  refined  copper  waa  473: 
lbs.  per  fathom  stoped,  or  appmximately  27  lbs.  per  ton.  The  Phoenix 
vein  averages  3'  to  6'  wide,  with  nearly  verti<'al  dip,  and  strike  of  N.  S'W, 
with  two  practically  Vertical  shafts,  the  Tyler,  30Q*  deep  and  the  Crocker^ 
780'  deep,  also  an  incline  froni  the  Tyler  shaftliouse  following  the  dip  of  the 
strarified  beds,  with  depth  equivahnit  to  1,000'  vertically,  tliLs  shaft  near! 
paralleling  the  *'false  slide"  that  underlies  the  greenstone.  « 

Some  20  cupriferous  Bsmires,  mostly  narrow  and  of  small  promise,  have 
been  opened  on  the  lands  of  the  present  company  since  1844.  Tlie  .\lIouei 
conglomerate,  found  under  the  greenstone  both  east  and  weM  of  the  Phoenix 
is  missing  here,  as  are  sundry  otlier  amygdaloid  and  conglomerate  strata 
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^Vlioted  on  either  side.    Tiie  Ganieii  City  mine  was  operated  1859  to  1868,  and 
^^the  St*  Clair  was  worked  1865  lo  1874^ and  1880  to  1885,  theiie  niiDes  having 

Wk  joint  produrtive  record  of  543  tons,  468  lbs.  fine  copper. 
H^  The  Ashbt^  lode  oiatoropH  abcnit  200'  from  tlie  rnill^  and  liiis!  may  be 

^■i^opeiied  when  the  Keweenaw  Centnd  railway  i.s  built,  affording  cheaper 
costs  for  development  work.  The  A.shL>ed  has  been  opened  by  a  400'  ailit, 
nud  proves  to  run  5'  to  25'  in  widths  willi  mntie  old  «tope^  looking  fairly  well, 
but  the  lode  a.*;  a  whole  is  iletidedJy  bunchy. 

The  tSt.  Clair  fLs.su re  vein  is  12"  In  6'  wide,  with  an  average  width  of 
J 8*  lo  24' and  a  dip  of  H4**  with  a  strike  oi  X,  15^  W.  The  mine  is  very  dry, 
not  making  enough  water  for  the  hoilern  c*n  aurfaee.  The  shaft  is  8x12'  inside 
of   timbers,  with  one  t^kipway  and  a  compartment  for  pip*^'  and    ladders. 

»The  mine  was  opened  awkwardly  by  a  nearly  vertical  400*  sliaft,  from  the 
bottom  of  which  a  drift  ran  7CK)' north  to  the** false  slide"  on  which  a  winze 
or  blind  shaft  wa.s  Hiink  at  an  angle  of  45'*,  and  frrim  which  drifts  were  opened 
north  on  eaili  level  to  tlie  "true  slide"  underlying  tlie  green-^tone  at  an 
angle  of  27**.  This  awkward  ripening  was  remedied  by  holing  the  blind  shaft 
through  to  surface  by  an  upraise.  The  compjeted  incline  shaft,  entirely 
supereeding  the  old  shaft,  leaves  surface  at  an  angle  of  32°  and  on  the  fourth 
level,  at  the  depth  of  725',  changes  to  42^,  running  to  the  eleventh  level,  a 
total  depth  of  1,710'      A  drift-crosscut,  the  opening  being  a  drift  on  the 

I  figure  vein  and  a  crossi-ut  on  the  formation,  wa.s  dri\'en  2,090'  south  from 
the  greenstone,  on  the  fourtli  level,  of  the  St.  Clair  shaft,  giiing  a  complete 
"Cross-section  of  the  rock  strata  and  showing  sundry  mineralized  beds,  of 
which  the  most  promisijtg  was  a  40'  amygdaloid  cut  some  60'  south  of  the 
old  vertical  shaft.  The  skip  in  this  shaft  does  not  reach  surface,  connecting 
H'ith  a  gra\'ity  tnim  running  over  a  300''  trestle  and  througli  a  short  tunnel 
to  the  pennanent  rockhouse,  built  19fJ4.  At  the  close  of  1904  the  8t  Clair 
was  showing  very  wt-tl,  having  a  5'  vein  at  the  bottom  tliat  was  uniformly 
productive  of  heavy  copper  and  stamp-nick.  Owing  to  the  narrow  veins, 
"baby"  drills  are  employed,  these  usirtg  %**  steel  and  weighing  but  100  lbs. 
without  lugs,  pennitthig  tiieir  easy  handling  in  four-foot  stopes  and  obviating 

I  the  breaking  of  consitlerable  wall-rock,  which  would  be  unavoidable  in  the 
Use  of  power  drills  of  ordinary  size. 
The  West  vein,  fonncrly  known  as  the  Rob  bins,  is  3'  lo  6'  wide  with 
aearly  vertical  dip  and  strike  of  N.  16**  E.,  eorresj>onding  in  dip  and  strike 
with  neither  fissures  or  sf  ratified  beds.  The  old  vertical  shaft  was  cut  down, 
retimbered  and  sunk  to  l,fX)0'  depth.  Drifts  on  tlie  fissure  to  north  and 
south  cut  numerotis  amygdaloid  lieds,  these  yielding  good  mass  and  stamp 
-copper  at  their  intersections  with  the  fissure.  An  amygdaloid  bed,  opened 
[on  the  eight) I  level  by  a  south  drift,  gavea7*ton  mass  late  In  1903.  This 
jghaft  has  about  one  mile  of  sloping  ground  opened  and  is  equipped  with  a 
[good  surface  plant,  including  a  remodeled  hoist,  boilem,  I ngerso  11 -Sergeant 
Lair  compressor  and  a  new  roekhouse  with  1Sx24*  crushers  The  showing 
IfWas  satisfactory  until  the  last  two  levels,  when  the  vein  uidened  to  12',  but 
|icarried  no  more  copper  than  when  but  5'  wide      The  ahafthouse  bunied 
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in  1904  and  was  r^pl»t  ckI  with  a  lemporary  wooden  headgear.    All  woHt 
was  disioiitinued  in  Sepkniilwr,  1904. 

The  shops,  built  1902,  are  iiiiijer  one  roof,  and  have  the  following  diinea- 
sIoda:  imichine  shop,  30x00';  |xjvvor  liouse,  24x42';  carjienlrr  shop.  30x00', 
There  also  is  a  jsubstanlial  ortifc%  store,  warehouse,  barii^  ajid  a  nixmlier  d 
new  and  remodeled  dwellings,  the  mine  location  being  an  exceptioiudly 
Imiids^jnie  one.  The  company  has  a  private  telephone  exchange,  coniierti]]g 
all  departments  of  the  mine  and  milh  Water  for  mine  and  domesltr  U9e» 
is  taken  from  a  3,000,000-gallon  dam,  12'  deep  with  area  of  aOOxTOC,  built 
across  the  Eagle  river.  A  large  stationary  Worthington  pump  in  the  riil- 
road  roundhouse  connects  with  the  dani^  and  has  900^  of  hose  for  fire  pm- 
tL't^tton.  Mine  and  mill  are  coimectcd  by  a  3|^  mile  nairow-gauge  railrocd* 
rquipped   ^vitli  one  kicomf^live,  rock-cars  and  flat-cars 

The  stamp  mill,  SOxlil^J',  of  wocxl,  on  concrete  foundations,  is  located 
on  Eagle  river,  about  2)^  mih'H  north  of  the  mine.  The  mill  h&s  an  18x24* 
stamp,  vvilh  24  HtMlge  jig*?.  (1  finisher  j'lf^,  2  Wilfley  tables  and  8  Overstrom 
tables.  Tlie  mill  lias  a  daily  cupjicity  of  about  325  tons  and  was  put  ia 
commission  Ot.  1,  1903.  Wash- water  is  secured  from  a  wooden  dam  W 
wide  and  10'  high,  wilh  a  12x24*  launder  leading  to  the  mill,  this  having  a 
fall  of  13'  in  a  distancf  of  3»*XKy.  Mine  and  mill  arc  connected  by  the  Phoenix 
Riiil way,  a  2-mile  narrow-gauge  line  built  and  owntnl  by  the  company.  Pro- 
duction in  I9<t4  Mas  I J  62,201  Ihs.  fine  copper  and  13,375  oz.  fine  silver, 
sold  for  $10I.ti84,91,  Ex[>t^jmc^s  for  tlie  year  were  $245,38L40,  of  which 
113,773  43  were  for  con>Mt ruction  account.  Coppt^r,  refined  ele*  trolylicaUy 
by  the  Nichols  Chemical  Co,,  yjcMixl  an  average  of  40,5  oz»  silver  per  short  ■ 
ton.  Tlie  comjjany  has  an  excellent  management,  and  results  for  1905  ■ 
bhould  he  better  than  were  iseeured  in  1904,  especially  if  the  new  Keweenaw 
Central  railway  is  built,  as  thin  line  would  give  the  Phoenix  the  benefit  of 
direct  rail  communicniion  with  the  outside  world,  the  lack  of  which  means 
higlier  costs  in  every  department  tif  the  mine  and  milh 
PHOENIX  GOLD  MINING  CO.  CALIFORNIA. 

A  reorganizalion,  under  a  new  name  (because  the  old  one  smelled  to  • 
high  hca\'etd  of  the  Mt*  8hasta  Gold  Mines  Corporation.     Property  b  an 
alle^itl  gold  mine,  etc. 
PHOENIX  MINE.  AUSTRALIA. 

Mine  offite:  Cctbar,  Robinson  Co.,  N.  S.  W.,  Australia.  A  prv^speci. 
PIC  COPPER  A  GOLD  MINING  CO.  OF  OHTARIO. 

LAKE  SUPERIOR,  LTD. 

Neither  olhee  nor  lands  of  company  can  be  located.  Property  vtba 
advertised  as  "directly  north  of  the  Calumet  &  Heela,"  which  was  a  verf 
misleading  statement,  aa  lands  are  auppojsed  to  have  been  on  the  Canadian 
shore  of  Lake  Superior.  • 

PICACHO-BLANCO  MINING  CO.  ARIZONA, 

Mine  ofTiee:  Morrishiwn.  Maricopa  Co.,  Ariz.  Is  a  consolidation  of 
the  San  Domingo  Gold  it  Copper  Co.  and  Exposition  Mining  Co.,  with  cap- 
italization l5,tJ00,tXX),  nhares  $1  par.     M,  E.  Waldslein,  president ;  T.  O.  Otis, 
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secretary  and  treasurer.  Lands,  31  claims,  in  Yavapai  and  Maricopa  counties, 
Arizona.  Has  a  400'  main  shaft,  with  free-milling  gold  ores  said  to  average 
$22  per  ton.  Has  gasoline  power,  15-stamp  mill  and  25-ton  cyanide  plant. 
MINAS  PICACHO  y  CAMPO  RICO.  MEXICO. 

Mine  office ;    Bavispe,  Sonora,  Mex.     B.  J.  Hone,  manager.     Ores  carry 
copper,  gold,  silver  and  lead.     Has  water  power,  arrastras  and  small  adobe 
smelter. 
FELIX  R.  PICASSO.  PERU. 

Office  and  mine:    Cabeza  Negra,  lea,  Peru. 
PIEDMONT  COPPER  MUfUVG  &  SMELTING  CO.  VIRGINIA. 

Office:  320  Broadway,  New  York.  Mine  office:  Elkton,  Rockingham, 
Co.,  Va.  Organized  1901,  under  laws  of  New  Jersey,  with  capitalization 
$2,000,000,  shares  $100  par,  $30  paid  in.  Maurice  D.  Brown,  president; 
Jas.  G.  Blauvelt,  vice-president;  E.  Porter  Emerson,  secretary  and  treasurer; 
S.  D.  Brown,  general  manager.  Property  shows  3  fissure  veins  carrying 
occasional  native  copper  and  sulphide  ores,  giving  estimated  average  values 
of  6%  copper,  10  oz.  silver  and  $15  gold  per  ton.  Veins  said  to  be  persistent 
and  traceable  for  about  a  mile,  with  geological  conditions  much  the  same 
as  at  the  High  Top  mine,  adjoining.  Idle. 
PIEDRA  y  CA.  CHILE. 

Office  and  mine :    Caldera,  Atacama,  Chile.     Mine  has  steam  power  and 
employed  about  100  men  at  last  accounts. 
PIEDRAS  VERDES  MINING  CO.  MEXICO. 

Office :  El  Fuerte,  Sinaloa,  Mex.  Has  argentiferous  copper  ores,  slightly 
developed  by  tunnel. 

COMPANIA  MINERA  PIEDRAS  VERDES  y  ANEXAS.  MEXICO. 

Mine  office :  Alamos,  Sonora,  Mex.  Angel  Almado,  president ;  Joaquin 
A.  Mange,  superintendent.  Has  copper  ores  developed  by  a  350^  shaft  and 
375'  tunnel.  Has  steam  power.  Made  several  small  shipments  of  matte 
averaging  40%  copper,  20%  lead  and  200  oz.  silver  per  ton,  in  1902.  Em- 
ployed about  75  men  at  last  accounts. 
PIERCE  MINING  CO.  COLORADO. 

Mine  office :  Central  City,  Gilpin  Co.,  Colo.  Stephen  Hoskin,  manager. 
Ores  carry  gold,  silver  and  copper.  Has  steam  power  and  employs  10  men. 
NSGOCIACION  MINERA  DE  PILARES  DE  TERAS.  MEXICO. 

Mine  office:    Pilares  de  Teras,  Sonora,  Mex.     Alberto  C.  Garcia,  super- 
intendent.    Is  primarily  a  silver  mine,  carrying  small  values  in  copper,  gold 
and   lead,  opened   by  a  1,400^  tunnel  and   700^  main  shaft.     Has  steam 
power  and  employs  about  200  men. 
PILOT  KNOB  COPPER  MINING  CO.  NEVADA. 

Letter  returned  unclaimed  from  former  office,  Eau  Claire,  Wis.  Lands 
supposed  to  be  in  Nevada.  Undoubtedly  idle  and  presumably  moribund. 
LES  MINES  DE  CUIVRE  PILOU,  LTD.  NEW  CALEDONIA. 

Entire  stock  issue  held  by  Caledonia  Copper  Co.,  Ltd. 
PINAL  COPPER  CO.  ARIZONA. 

Office:  1103  FuUertoh  Bldg.,  St.  Louis,  Mo.    Mine  office:    Globe,  Gila 
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Co.,  Ariz.  Orgsntzed  under  laws  of  Arixona,  with  capitalizalioo  12,000,000, 
flhaPBS  110  pur-  Jcis.  F.  Langler,  pn^ident;  A,  L.  Steinmeyer,  secretary; 
Chaa.  A.  hemp,  treasurer;  G.  P,  Andrews,  maimKer;  Leslie  C,  Mott,  super- 
intendent.  Lands,  160  acres,  8  miles  northwest  of  Globe,  know  a^  the  Black 
Copper  ^roupp  developed  by  10  shafts  and  tunnels  and  claimed  to  have 
20,000  kjiia  of  10%  to  15%  ore  in  sight.  Last  work  was  done  in  1901,  wl*en 
pmall  ore  sliipments  were  madf  to  El  Paso  smelt-em. 
PIlfE  HILL  COIfSOLIDATED  MINING  CO.  CALIFORinA. 

Ofhce:  1316-141  Broadway,  New  York.  Mine  office;  Wolf,  NeviuU 
Co,,  C'al.  J,  Frank  Mase,  serretary  and  Ireasurer;  Cerf  Roaenthal,  superin- 
tendent. Has  a  copper  ledge,  claimed  to  be  100'  wide,  carrjing  azimte, 
nialacMte,  hornitc,  chr>''socolla  and  native  copper,  with  a  gold  vein  on  ilw 
footwTill  and  ?in  auriferous  gossan  capping,  opened  l»y  a  lwo^.'ontp«rtmea1 
main  nhafc.  Also  has  a  gold  mine,  quite  extensively  developed. 
PINKHAM  MINE.  ARI20HA. 

Letter  returned  unclaimed  from  former  mine  office,  Chloride,  Mohave 
Co.,  Arix. 
RODOLFO  PmOCHET.  CHILE, 

(Itfii  p  ami   nuTif*:     l.fi  Espejo,  Santiago  de  Chile.     Operatca  the  Vieja 
copp<  r  mi  lie.      Hits  .steam  power  and  employs  about  150  men. 
PIHTO  COPPER  CO.  NEW  MEXICO* 

Office:  9   Bartles   Bldg,,   loht,    Kan.     Mine  office:     Santa   Rit^,   Gm 
Co.,  N.  M.     Organized  July^  1002,  under  laws  of  South  Dakota,  with  capit 
ization  12,500,000,  shares  $1  par.     Gcfj,  A.  Bowlus,  president;  F.  S.  Bennet 
eecretary  and  general   manager;  ^^nmuel   AlWn,   superintendent.     l..and$, 
claims,  area  121  a(  res,  in  the  Centnd  district,  shoving  4  veins  carrying  c 
bonale  and  sulphide  ores  said  to  avenige  20'  widtli  and  to  carry  2„5%  to  12' 
copper,  .3  oz.  to  !0<>2,  .siher  and  12  to  $400  gold  in'T  ton.    Opened  by  shaft 
of  65',   70',   75',   and    1  10'. 
PIHTO  CREEK  COPPER  CO.  ARIZONA. 

Title  chfingeii  tn  Arixona  ^  Hancock  Mining  C-o. 
PIHTO  CREEK  MINING  &  SMELTING  CO.  AMZON 

Office:  501  German  Anient  an  Hank  Bldg.,  Si.  Joseph^  Mo.     Mine  offii 
Globe,  Gila  Co.,   Ariz.     Organized   Dei".   H,   1806.   under  laws  of  Ariwin 
with  capitalization  $l,(X)O,O0O,  shares  SI  par.     Thf»,s.  G.  Cockrill,  presiden 
Grant  H.  Wat  kins,  sei^ret«r>^;  J.  \\\  Castle,  treiisurcr;  D.  P.  Fuller,  Mjpi-:ri 
tendent.     l^ands,  11  claims,  area  280  acres,  in  the  Globe  district,  showi 
3  fissure  veins  of  3'  to  4'  width  carrying  sulpliide  ores  giving  assays  of  4 
to  12%  copper,  5  oz.  siher  and  $2  to  $4  gold  jjer  ton.     Main  developmej 
18  on  the  Yo  Tamhien  claim,  which  has  a  570'  shaft  showing  a  prouiisi 
body  of  sulphide  *ire.  uilh  a  70'  whaft  on  the  M^nilou  claim  and  3  tunn 
of  1,500'  aggregate  length,  giving  upwards  of  3,000'  of  underground  openlni 
Haa  gasoline  power,  !0-s1amp  mill,  riO-ton  concentr^N»r  and  an  aerial  traun* 
way  connecting   mine  and   milt     Hegartled   as  a   promising   property. 
PIT  RIVER  GOLD,  SILVER  &  COPPER  MINING  CO.  CALIFORNIA. 

Mine  office:     Hedding,  Shasta  Co.,  Cal.     Presumably  idle. 
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PITKARANTA  KOPPARBRUK*  FINLAND. 

Mine  office:     Pitkaranta,  Veburg,  Finland.     Ore  is  chalcopyrite  with 
sahlite  gangue,  traversing  granite.     An  ancient  property  and  a  small  but 
steady  producer,  making  about  750,000  lbs.  fine  copper  yearly. 
PITTSBURG  &  ARIZONA  MINING  CO.  ARIZONA. 

Lands,  sundry  mining  claims  near  Charleston,  Cochise  county.  Arizona. 
PITTSBURGH  &  BOSTON  COPPER  CO.  MICHIGAN. 

Wound  up^     Property,  the  CUff  mine,  now  owned  by  Tamarack  Mining 
Company. 
PITTSBURG  &  CHIRICAHUA  DEVELOPMENT  CO.  ARIZONA. 

Mine  office:     Paradise,  Cochise  Co.,  Ariz.     Lands,   16  claims,  in  the 
Chiricahua  Mountains. 
PITTSBURG  CONSOLIDATED  MINING  CO.  UTAH. 

Office:  care  of  J.  E.  Hill,  Jr.,  secretary-treasurer,  Salt  Lake  City,  Utah. 
Organized  1903,  with  capitalization  $300,000,  shares  SI  par.     S.  M.  Levy, 
president.     Lands,  9  claims  in  the  Little  Cottonwood  district  of  Salt  Lake 
county.     Idle  at  last  accounts. 
PITTSBURG  COPPER  MINING  &  REDUCTION  CO.  ARIZONA. 

Office:  300  Heist  Bldg.,  Kansas  City,  Mo.  A  swindle,  promoted  by 
Theodore  Stegner,  a  .notorious  promoter  of  crooked  mining  schemes.  Com- 
pany held  40  acres  of  alleged  copper  mining  ground  in  Box  Canyon,  on  the 
Bill  Williams  Fork  river,  about  50  miles  from  Congress  Junction,  Arizona, 
and  also  claimed  to  own  other  lands,  none  of  which  can  be  located.  Company 
is  capitalized  at  the  preposterous  sum  of  $150,000,000,  and  the  shares  are 
absolutely  worthless. 
PITTSBURG  &  DULUTH  DEVELOPMENT  CO.  ARIZONA. 

Succeeded,  October,  1904,  by  Pittsburg  &  Duluth  Mining  Co. 
PITTSBURG  &  DULUTH  MINING  CO.  ARIZONA. 

Office:  Calumet,  Mich.  Mine  office:  Bisbee,  Cochise  Co.,  Ariz.  Em- 
ploys 60  men.  Organized  October,  1904,  under  laws  of  Minnesota,  as  suc- 
cessor of  the  Pittsburg  &  Duluth  Development  Co.,  with  capitalization 
S3,000,000,  shares  SIO  par,  $3  paid  in,  and  balance  of  S7  payable,  ^  Feb.  15, 
%2  Feb.  25,  and  %2  June,  1905.  Chas.  Briggs,  president ;  Capt.  James  Hoatson, 
vice-president;  Peter  Ruppe,  treasurer;  Gordon  R.  CampbeU,  secretary; 
Samuel  A.  Pamall,  superintendent ;  preceding  officers,  Thos.  F.  Cole,  Chester 
A.  Congdon,  Chas.  d'Autremont,  Jr.,  Thomas  Hoatson  and  George  E.  Tener, 
directors;  H.  A.  Smith,  engineer;  Henry  B.  Paull,  clerk;  J.  R.  Silvia,  mine 
foreman. 

Lands,  12  claims,  area  circa  200  acres,  owned  in  fee.  Property  is  sur- 
rounded by  kinds  of  the  Copper  Queen,  Calumet  &  Arizona,  Lake  Superior 
&  Pittsburg  and  Wolverine  &  Arizona,  two  of  which  rank  among  the  ten 
largest  copper  producers  of  the  world,  while  the  third  is  soon  to  join  the 
same  class  and  the  fourth,  while  yet  lacking  ore,  has  very  bright  prospects. 
The  mine  is  opened  by  a  shaft  of '1,200'  depth,  on  the  Black  Bear  claim,  only 
esc  from  the  Calumet  &  Arizona  line,  and  by  a  drift-crosscut  from  the 
1,000'  level  of  No.  2  shaft  of  the  Lake  Superior  &  Pittsburg,  and,  owing  to 
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the  very  rugged  topography  of  ilic  company's  lands,  can  produce  to  belter 
advantage  thmu^h  the  L.  S,  &  P.  shaft  than  througli  any  siiaf t  llial  c^n  l»e 
sunk  on  its  own  Imida,  The  collar  of  the  shaft  is  ISO*  above  tlie  collar  of 
the  Irish  Mag  shaft  of  the  Cahimet  Sc  Arizona,  hence  an  allowance  of  I5ff 
must  be  made  iJi  correluting  I\  tk  D.  levels  connected  with  C.  4c  A.operungs. 
The  shaft  will  connect,  in  1905,  with  the  driftH^roascut  run  in  from  the  1  ,O0(y 
kvt;!  of  No.  2  .-^ihaft  tif  the  L.  S.  &  P.,  and  also  with  a  drift-croBscut  from 
the  Irish  Mag  isluift  uf  the  C.  <fe  A, 

Conjsiderable  ore  lias  been  cut  ut  various  points,  e«pcc*ially  on  the  IJXXf 
level  drift  from  the  Lake  Superior  &  Pittsburg,  but  the  work  done  to  dmte 
hai*  becti  p>crf<irrued  more  vvitli  uii  idea  to  opening  tlic  mine  than  to  allow- 
ing big  ore  bfatie8.  The  ore  already  cut  h  sufficient  in  quantity  and  quality 
to  giianitit^e  the  success  of  t!ie  Pittsburg  l^  Duluth«  Several  ore  bodies, 
appareiitly  merely  apexea  of  large  lenses  lying  lower,  liave  t»ecn  cut  on  the 
IpOOfK  drift-crr^swulj  these  ranging  5%  to  12%  bi  copper  tenor,  bciflg 
mainly  rhalropyrite,  with  conniderable  oxidised  ore  and  native  copper. 
In  Eiddition  to  these  lenscit^  difimond  drill  barings  ha\'e  cut  seveial 
other  ore  bf*clie«,  uppireiitly  richer  and  larger,  and  a  large  body  of  liigh-i 
grade  ore   18  known    l-o  underlie   the  Sunnyside  claim  at  a  depth  of  about' 

Equipment  \»  of  a  temporary  nature  only,  including  tioistd,  Wrill 
air-campre«aor,  boilers,  etc.  The  Pittsburg  A  Duluth  has  the  same  local 
and  general  management  as  the  Calumet  <fe  Arizona,  than  which  notliing 
could  lie  better,  and  is  a  property  of  exceptional  promise,  with  an  a^ured 
future. 
PITTSBURG  JEROME  COPFER  &  GOLD  ARI20MA. 

MINING  CO. 

(HIkm':   Pittsburg,   Pa.     Mine  office:  Jerome,   Ya\^pai  Co.,  Ariz 
ganizfHl   1904,  under  laws  of  Arizona,  willi  capitalization  tl,500,0(M)»  sb 
II  par.    Win.  A,  Kdclmrn,  preMdei^t ;  Thomas  H.  Hoolettc,  vire-president; 
B.  Whiiincry,  nerrf'tary  and  treaaurer;  W.  A.  Kdebum,  conaulUng  engii 
D.  8.  Co*' bran*  eiigim>er. 

Laiid^,  15  ctainL«i,  formerly  known  as  the  Lar^on-Aveiy  group,  lying 
about  midway  l>etvveen  the  UniicKi  Veixle  and  Equator  mines,  at  an  average 
distance  of  2  miles*  from  c^rb.  Developmoiit  is  by  a  IHiy  dhaft,  showing 
leached  ore  carrying  .nmall  qunnlitiiw  of  rarbonate  and  milphide  ores.  It  is 
intended  to  nink  5C>r»'  l»eforc  drifting,  x^liich  is  a  sensible  plan  Macliineiy 
will  be  installed  in  1905,  on  complctioji  of  a  new  wagon-road  from  Yaeger, 
on  the  Pre-Houit  tt  Eastern  raihva^,  10  miles  distant.  This  is  a  legitti 
enterprise,  backed  by  strong  people,  and  ita  lands  are  exceptionally 
locat4^. 
PITTSBURG  A  MONTANA  COPPER  CO.  MONTAJfj 

OlTire:  401  Tnide^Hinen'H  Hlk,,  Pittsburg,  Pa.     Mine  office:  Butte,  Sil 
Bow  Co.,  Mont.     Is  a  clo8<?  civrporation,  witli  landi*  and  improvement* 
paid  for,  and  asks  neither  ca*ih  nor  notoriety.     J.  H.  Reed,  president;  D,  K 
Jacknmn,  secretary  and  treasurer;  Ralph  L.  Baggaley,  manager;  Wrn    M. 
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Lpatrick,  superintendent;  C.  M.  Allen,  smelter  superintendent.  Lands, 
i  267  acres,  on  the  flat  adjoining  Anaconda  hill,  about  2  miles  east  of 
center  of  Butte,  including  the  McQueen  placer,  and  adjoining  claims  for- 
[y  owned  by  Franklin  Farrell.  Tract  is  about  1  }i  miles  long,  north  and 
h,  a  quarter  mile  wide  at  its  narrowest  point  and  about  %  mile  wide 
point  adjoining  the  Silver  Bow  mine.  In  addition  to  this  main  property 
>utte,  the  company  bought,  in  1903,  the  Swissmont  mines,  near  Elkhom, 
iTBon  county,  and  the  Chamounix  property,  near  Austin,  Choteau  county, 
itana.  The  Austin  property  includes  the  Christina  group  of  7  claims 
the  Fannie  Pamell  group  of  33  claims,  near  Austin,  15  miles  from  Helena, 
Christina  group  having  considerable  development  and  having  shipped 
e  or  leas  argentiferous  copper  ore.  The  property  is  to  be  extensively 
eloped  for  pyritic  ores,  required  in  connection  with  Butte  ores,  which, 
ig  largely  chalcocite  and  enargite,  rather  than  chalcopyrite,  are  some- 
it  deficient  in  sulphur.  The  Elkhorn  properties,  bought  for  $60,000, 
w  a  large  body  of  low-grade  pyritic  ore,  carrying  1.5%  to  3%  copper,  of 
rade  and  character  especially  adapted  to  ideal  pyritic  smelting. 

The  Butte  mine,  formerly  known  as  the  McQueen  and  the  Farrell,  has 
cious  sulphides,  supposed  to  be  a  continuation  of  the  veins  of  the  Butte 
Boston.  Owing  to  the  great  depth  of  overburden,  the  solid  ledge  was  not 
iched  until  a  depth  of  several  hundred  feet,  and  shaft  sinking  was  difiicult 
log  to  the  existence  of  considerable  quicksand  above  the  ledge.  No.  2 
ift,  1,240^  deep,  has  a  hoist  good  for  1,500^,  with  large  pump-stations  on 
i  KXy  and  1,200^  levels,  equipped  with  500-gallon  pumps.  No.  3  shaft, 
o  is  permanently  equipped,  and  is  1,240^  deep.  The  shafts  each  have  con- 
lerable  development,  and  are  being  connected  by  a  crosscut  of  2,600^  on 
B  1,200^  level.  The  principal  vein  of  the  mine  is  about  30^  wide,  carrying 
Alcocite  running  6%  to  17%  copper.  No.  3  shaft  shows  3  veins,  ores  of 
uch  assay  up  to  50%  copper  tenor,  with  an  average  of  5%  to  6%.  All 
the  copper  ores  carry  both  gold  and  silver  values. 

The  reduction  plant,  known  as  the  Pittsmont  smelter,  connected  by 
ick  with  the  north  shaft,  is  very  substantially  built,  with  room  for  three  * 

O-ton  furnaces  and  4  smaller  furnaces.  The  Garretson  pyritic  process  is 
t  used,  Mr.  Baggaley  stating  that  that  process  is  a  failure.  The  Pitts- 
mt  smelter  employs  a  modified  form  of  pyritic  smelting,  known  as  the 
^galey  process,  and  tiuned  out  its  first  metal  in  February,  1904,  the 
xluct  being  a  blister  copper  of  high  purity  and  electrical  conductivity. 
'  this  process  ores  are  reduced  without  concentration  or  calcination, 
idling  of  material  is  nearly  automatic  throughout,  the  plant  being  designed  * 

^h  a  close  eye  to  economy  in  labor.  In  operation  the  plant  exper- 
ced  the  trouble,  apparently  common  to  all  process  of  p3mtic  smelting,  t^ 

charges  freezing  in  the  furnace,  but  this  seems  to  have  been  overcome, 
the  close  of  1905  the  smelter  was  being  partially  rebuilt  and  a  converter  ^ 

Dt  added 

The  company  has  a  water-power  near  Wood\alle,  Jefferson  county, 
ntana,  which  may  be  improved  later.     Surface  improvements  at 
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oiitie  and  smelter  include  a  haiidsoiue  office  building,  equipped  witli  libraij, 

receptioQ-r«x»m,  biUiiind-rooni  and  c^if^.  The  Pitti!l>urg  &  MauUiui  hu 
not  a^ked  for  public  subecriptiotu^  to  its  shares,  and  is  a  busiuesa  entefpritt 
in  whieb  tlie  ufticiub  are  the  pKncipoi  slmrebolders.  While  its  Butte  mum 
do  not  e»eeni  as  neb  or  as  extensive  as  sohk^  of  the  leading  mine^  of  liiai 
camp,  the  Pittf^burg  &■  Ilklontaim  unqnestionubly  has  large  bodies  of  tncdiuai 
to  higli'gnide  ort-^.  Tlie  management  is  good  and  llie  property  is  \alu»Jjlf. 
PITTSBUIUJ  MINE.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co,,  Colo,     Peter  McFariaod,  tmpnt- 
iutendent-     Un^s  carrj^  ^<»ld,  wiher  and  copper.     Has  steam  power 
PITTSBUKG  BtlKING  &  MILLING  CO.  IDAHO, 

Letter  rtfturticd  uiicliiinied  fnaii  former  miti*'  tiffu  «v  White  Bird,  Mal»a 
Co.,  Idaho. 
PITTSBURG  &  MOUNT  SHASTA  GOLD  CALEFORHa 

MINING  &  MILLING  CO. 

Mine  ollict?:  Uixldin^,  Shastii  Co,,  Cal,  B,  N.  S<*oir,  presideul :  Joim 
Parisb,  si'crctary.  Laiidy  are  tlie  Benningt^jn  group^  adjoining  (he  Moun- 
tain Copper  Co.,  showing  ores  assaying  from  $4  to  1300  per  ton  in  gold, 
iiilver  and  topper.  Profjerty  idle  ut  lai?t  arcounls,  but  eun^idervtj  prom- 
Irving. 
PITTSBURG  &  UTAH  GOLD,  SILVER,  COPPER  UTAH. 

&  LEAD  MINING  CO. 

Landi^  suppn^ed  to  be  in  tlie  (Jpliir  distnct  of  Tooele  coimty,  Ulali, 
PLAKALNITZA  MEDNA  PLANINA.  BULGAKIA 

Office:  care  of  M.  Mavnik«jrdato,  owner,  Constantinople,  Turkey.  Mine 
office:  riakidnit/.a,  Vratza,  Bulgaria.  Laiids  are  sundr>'  elainii^,  l^fJd 
as  a  conccssiun  from  the  Bulgarian  principality.  Prttperty  shows  iK^rnitc 
and  a  little  chalcopyrite,  in  dolomite.  Copper  minett  ^ere  workt>d  tii  tliw 
vicinity  l)y  the  Ho  mans, 
PLANET  COPPER  MINING  CO,  ARIZONA 

Office:  170  Broad Avay,  New  York.  Mine  offiee:  Planet,  via  Yucca, 
Yuma  Co,,  Ariz,  Organized  August  l-l»  li>02,  under  laws  of  Arizona,  ^i^^ 
capitalization  Sl,500,0t!)0,  shares  §10  piir  J,  Stanley  Jone-s,  president ;  G*<>* 
il>  Kimball,  secretary;  H.  L.  M<'Carn,  snperintendent.  Livuds,  2u  cbtinis, 
area  400  acrei*,  abo  35  acres  in  milL^iles  and  miscellaneous  land^,  ii*  *^* 
Harewan  diistriet,  on  the  Bill  Williams  fork  of  the  C^ilorado  rivrr  ^^ 
occurs  as  bedded  veins  and  Iciisej^,  with  about  50  different  fcV|josun?«,  '^'^^ 
being  cont^^icts  between  diorite  and  sedimentary  shales*  Four  ore  beoi<'* 
are  being  developed,  these  showing  oxide,  carbonate  and  silicate  ores,  tli* 
aulpliide  zone  not  liaving  l>een  reached,  giving  average  assays  of  upwaw* 
of  10%  copper,  without  gold  or  silver  values.  Mine  has  aIx)Ut  3,000  lt>"* 
of  ore  on  the  dumpfi,  with  about  lO^tHK)  tons  blocked  out  for  stoping. 

Mine  was  opened  1863-1861,  and  was  w*orked  again  in  a  small  i***)' ^"^ 
1874  and  ]HH4,  and  wjls  mnpened  by  present  owneiB  in  1902.  Developa"?"* 
is  by  12  shafts  of  20'  tu  120'  in  depth,  3  mcEnes  of  186',  290*  and  325'.  aad  S 
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tunnels,  longest  225',  with  about  2,000'  of  underground  openings.  Has 
12-h.  p.  and  22-h.  p.  Fairbanks  &  Morse  gasoline  hoists.  Surface  improve- 
ments include  a  smithy,  assay  office,  boarding-house  and  3  dwellings,  also 
a  smelter  with  a  30-ton  round  cupola,  not  in  blast.  The  company  plans 
continuing  the  incline  on  a  contact  vein  until  the  sulphide  zone  is  reached, 
and  installation  of  air  compressor  and  power  drills,  deferring  building  of  a 
smelter  until  the  nature  of  the  sulphide  ores  is  determined.  This  property 
has  produced  upwards  of  $500,000  worth  of  high-grade  ore,  ranging  from 
15%  to  40%  in  copper,  and  is  regarded  as  valuable. 
PITTSBURG  &  HECLA  DEVELOPMENT  CO.  ARIZONA. 

Office:  1110  Farmers  Bank  Bldg.,  Pittsburg,  Pa.  Mine  office;  Bisbee, 
Cochise  Co.,  Ariz.  JBmploys  about  20  men.  Organized  1903,  with  capi- 
talization $400,000.  Wm.  C.  Temple,  president;  D.  H.  Collins,  general 
manager ;  Thos.  Tate,  superintendent.  Lands  are  the  Gold  Hill  group  in  the 
Solomon  Springs  district,  about  3J^  miles  southeast  of  Bisbee.  Lands  show 
a  limestone  formation  with  considerable  iron  ore  and  much  manganese, 
giving  indications  of  copper  ore  values  underneath.  Development  is  by  a 
575'  two-compartment  shaft,  with  drifts  on  the  200'  level.  Equipment 
includes  an  80-h.  p.  steam  plant  with  double-drum  hoist,  office  building, 
boarding-house,  bunk-house  and  several  dwellings.  Sinking  was  suspended, 
circa  June,  1904,  and  borings  begun  with  a  diamond  drill. 
PLATA  COBRE  MINING  &  TRANSPORTATION  CO.  ARIZONA. 

Office:  415  Jackson  Bldg.,  Denver,  Colo.  Mine  office:  Shultz,  Pinal 
Co.,  Ariz.  Wm.  R.  Benzie,  president ;  John  M.  Shrote,  secretary  and  treasurer ; 
A.  R.  Benzie,  superintendent.  Lands  include  the  Christmas  Gift  property, 
south  of  Casa  Grande,  bought  September,  1903,  ores  of  which  carry  silver, 
copper  and  gold. 
PLATA  COPPER  MINING  CO. 

Promoted  by  the  notorious  Wemse  gang.     Utterly  worthless. 
MINA  LOS  PLATINGS.  MEXICO. 

Letter  returned  unclaimed  from  Fuerte,  Sinaloa,  Mexico. 

PLATTE  CANON  MINING  CO.  WYOMING. 

Mine  office:    Wheatland,  Laramie  Co.,  Wyo.    Thos.  Hunton,  Supt. 
PLENTY  COPPJIR  CO.  ARIZONA. 

A  stock  peddling  scheme    promoted  by  the  Wemse  gang  of  swindlers. 
Claimed  to  have  lands  in  Pima  county,  Arizona.     Utterly  worthless. 
PLUMAS  COPPER  MINING  &  SMELTING  CO.  CALIFORNIA. 

Letter  returned  unclaimed  from  former  mine  office,  Susanville,  Plumas 
Co.,  Cal. 
PLUMAS  MINING,  MILLING  &  SMELTING  CO.  CALIFORNIA. 

Organized  May,  1902,  with  capitalization  $200,000,  by  A.  Dragovich, 
et  al,  of  San  Francisco,  to  build  a  smelter  at  Taylorsville,  Plumas  county, 
California,  but  unknown  at  Taylorsville. 
PLUTO  GOLD  &  COPPER  MINING  CO.  WYOMING. 

Office:  care  of  H.  O.  Granberg,  secretary  and  treasurer,  Oshkosh,  Wis. 
Organized   Dec.    15,    1902,   under  laws  of   Wyoming,   with   capitalization 
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11,000,000,  shares  II  par.  Olo  Granberg,  president;  M,  H.  Gra^berg,  vk«- 
president.  Lands,  9  clatmfi,  area  182  acres,  patents  pending,  lying  acu 
the  Ferris- Haggarty,  developed  by  several  shafta  of  20'  to  93'  depth,  and 
a  631'  working  tunnei,  showing  oxide  and  ^ulpliide  ores  of  copper,  aasocialed 
with  inanganose.  Has  steatn  pnwer.  Management  considered  good  a&d 
property  promising, 
PLYMOUTH  ROCK  MUfE.  CALIFORHIA- 

Mine  office:     Milton,  Cahiveras  Co,,  Cal.     T.  T.  Lane,  owner;  A-  W. 
Collins,   superintendent.     <Jres   rarr^'   gold,   silver,   lead  and   copper.    Bu 
water-power  and  10-stiimp  mill,  eniploying  10  to  15  men. 
POCAHONTAS  MDfE.  '  CAUFORIOA. 

Offii'e:  care  of  Mrs,  Abby  Waller,  owner,  Merced,  Mariposa  Co.,  Cal. 
I^nda,  160  iwn^s^  showing  several  veins  of  cupriferous  irtan  ore,  betweeo 
dioritie  walls,  vein  matter  being  mainly  diabase  and  altered  dial>ase.  Prin- 
ripal  vein  is  about  100'  wide  and  the  mineral  belt  is  1,CKXK  wide  in  pbce& 
Ore  botlicH,  in  lenses,  are  said  to  carr}'  6%  to  12%  copper  and  $2.50  gold  per 
ton.  Has  been  a  limited  pnxlucer  of  high-grade  carbonate  and  oxide  ores, 
above  tlie  liW  lc\pl,  on"  l>plnw  being  sulphide. 
POCATELLO  GOLD  &  COPPER  MINlIfG  CO.  IDAHO, 

Office  and  mine:     Pacntello,  Bannock   Co.,    Idaho.     Employs    3    men 
Organized  Dec,  1,  1902,  under  laws  of  Idaho,  with  capitalization  $1,000," 
shares  50  cents  par.     E.  Craanson,  president;  J.  J  Guheen,  .secretar>s  N 
Eldredge,  geiienil  manager;  Jos.  E,  Munn,  superintendent,     Landi?,  7  claims, 
area   140  acres,   including  tlie  Moonlight  claim,   in  the   Fort   Hall  district, 
showing  a  vein  of  about  3'  average  width,  said  to  give  assays  of  40%  coppcfl^f 
and  75%  lerwl  (total  115%)  with  35  oz>  silver  and  $1  gold  per  ton,  fmi^| 
boniile  and  fhalcopyrite.     This  evidently  Is  very  rich  ore,  as  veiris  carryifig 
115%  in  metallic  valuer?  are  unusual,  even  in  Idaho.     Company  shipped 
some  orc^  1903-1904,  to  the  White  Knob  smelter,  same  being  found  a  desirable 
flux  for  the  White  Knob  ores. 
POLAIfD  EXTENSION  GOLD  MINING  &  MILLING  CO.  ARIZONA. 

Office :  401  Henne  Blk,,  Los  Angeles,  Cal.  Mine  office:  PolAnd,  Yavapai 
Co.,  Ariz.  ChaH,  J.  George,  president ;  M.  C-  Nichols,  secretary' ;  John  G.  Gray, 
fiuperint4?ndent.  Orej?  carrT^'  copper^  lead  and  zinc.  Has  ateam  power  and 
plans  installing  a  50-ton  milL  Employed  about  20  men  at' last  accounts 
POLARIS  MINING  A  MILLING  CO.  ARIZONA. 

Office  and  mine:     Clifton,  Graham  Ck>.,  Ariz,     J.  B,  Schmitz,  president. 
A.  8.  Eyler,  secretary;  E.  W.  Beanehamp,  general  manager.     Lands,   19 
claims,   laying  northeast  of  the  Clifton  Consc»lidateti   and   New   Englai 
Country  rook  in  granitic,  ore  bodies  occurring  near  parallel  |x>rph>Titic  dy 
with  oxide  J  (firbonate  and  altered  .sulphide  ores,  as^sor  rated  with  gold-bearii 
quartz,   and   having   a   clay   gangue.     Shows   auriferous   and  argent ifej 
chalcopyrite  in  the  lower  wfirking.'*.     Has  steam  and  gasoline  power  aiit) 
20^stamp  mill.     Property  regarded  as  promising. 
PONDILLAl  &  VOLCAN  GROUP.  NEW  CALEDONIA, 

Mine   office:     Diahot,   New   Caledonia.     Slightly   de\'eloped    prtispec 
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Letter  returned  unoliiimed  from  fonner  mine  office,  Tre^  Piedras,  Taoa 
Co.,  N,  M. 
POHTIAC  MHHIIG  CO.  VIHGHfU  A  NORTH  CAROLIHA. 

Office:  19  Liberty  St.,  New  York,  Mine  office:  Vii^Uiia,  Halifax 
Co.,  Va,  Employs  16  men.  Organized  1902,  under  laws  of  New  York, 
with  cspitalization  11,600,000,  aliares  $10  par.  A.  A.  Sumner,  president; 
Samuel  Bryant,  secretary';  Hobt.  G.  Lossiler,  general  manager.  Lands, 
1,340  acres,  in  the  Virgilina  district  of  Virginia  and  North  Carolina,  carrying 
a  fiaaure  vein  in  wcliiat,  opened  by  the  Tuck  whaft  of  125'  and  the  Glasscock 
shaft  of  203',  uhowing  cuprite,  nialachite  and  azurite  to  depth  of  60',  below 
which  are  chalcocite,  bomite  and  chalcopyrite,  with  quartz  and  epidqtc 
gan^e,  gi^'ing  average  a^ssays  of  4%  copper  and  1  oz.  to  2  oz.  silver  per  ton, 
with  traces  of  gold.  Has  gasoline  power. 
POOLE  GROUP.  ARIZONA, 

Mine  office:     Washington,  Santa  Crux  Co.,  Ariz.     E.  M,  Ray,  .siiperin- 
tendent.     Ores  carr>^  copper,  gr^Id,  sih'er  and  lead.     Has  steam  power. 
POONA  &  MATTA  DARIU  MINES,  AUSTRALIA. 

Office:  care  of  C.  H.  HuH«ey,  Broken  Hill  Chanibers^  Adelaide,  South 
Australia.     Lands  are  240  acre^s,  adjoining  the  Mount  a  mine,  on  the  Yorke 
Pe^nsula,  South  Australia.     Has  shafts  of  120^  and  228',  showing  rich  ore 
iu  promising  quantities. 
PORCUPINE  MINE.  COLORADO. 

Office:  Ashcroft,  Pitkin  Co.,  Colo.     M.  B.  Sweeney,  owner. 
PORTAGE  LAKE  ^  BISBEE  MIIVING  CO.  ARIZONA. 

Office:  12  First  National  Bank  Bldg.,  Hancock,  Mtcli.  Mine  office: 
Bit^bee,  Cochise  Co.,  Ariz.  Organ izi^d  April,  1903,  under  laws  of  Arizona, 
with  capi  latitat  ion  $l,tKXI,OO0,  fihart^s  $1  pfir,  Huccecding  the  P<irtage  Lake 
^Calumet  iXnelopment  Co.  W.  S.  (^leaves*,  pnAHidciit;  Jf>hn  Fimkey,  vice- 
Pfc^ent;  W.  L  Mt'Miister,  secretary;  Chaa.  I.* win,  treasurer.  Lands,  9 
fuU  and  3  fractional  rlaims,  area  200  acres,  patenled  and  OMued  in  fee,  3 
ndles  southea.Ht  of  Binhee,  with  boundary  line  l,SfK)'  southeast  of  Calumet 
k.  Cochise.  Forniiation  is  limestone,  witli  a  porpliyry*  cDntart.  Has  a 
302*  ahaft  with  two  compartments,  e^ich  V  tr  square  and  well  timbertHl. 
Haa  a  small  air-^ompreastjr,  Worthing* on  sinking  pump,  75-h.  p,  hoist, 
boarding-house,  bunk-house  and  smithy,  Exlen-sive  diamond  drilhng 
was  done,  1903- BM)4,  and  considerable  liurhed  tire  eut,  the  work  of  the  drill, 
^hile  not  proving  workable  ore*  bodies,  being  of  an  eneouraging  nature. 
Property  idle,  and  company  beiiig  practically  out  of  fundH,  retjrganization 
in  purposed . 
PORTAGE  LAKE  Sl  CALUMET  DEVELOPMENT  CO.  ARIZONA. 

Reorgani/.ed,  April,  !W3,  ha  Portage  Lake  it  Bis  bee  Mining  Co. 
PORTLAND  COPPER  MINING  CO.  WYOMING. 

Mine  ofFiee:  Batth',  Carbon  Vo,,  Wyo, 
PORTLAND  (ROSSLAlfD)  MINE,  LTD,  BRITISH  COLUMBLA. 

Merged,  HK)4,  in  Velvet- Fori  land  Mine,  Ltd. 
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PORTLAND  MnUNG  CO.  BRITISH  COLUMBU. 

Office:  19  North  Seventh  St.,  Terre  Haute,  Ind.  Mine  office:  Aspen 
Grove,  B.  C.  Oi^ganized  1901,  under  laws  of  British  Columbia,  \^ith  capital- 
ization $15,000,  shares  1  cent  par.  Andrew  J.  Crawford,  president;  M.  T. 
Hidden,  secretary ;  J.  E.  Bate,  general  manager.  Lands,  4  patented  claims, 
area  204  acres,  also  160  acres  miscellaneous  lands,  in  the  Aspen  Grove  dis- 
trict, showing  10  veins,  of  which  2  under  development  give  assays  of  15% 
copper,  3  oz.  silver  and  80  cents  gold  per  ton,  from  carbonate  and  sulphide 
ores.  Has  a  155'  shaft  and  32'  tunnel. 
PORTLAND-IMNAHA  COPPER  MINING  CO. 

Disincorporated,  September,  1902,  with  all  debts  paid. 
PORVENIR  DE  SONORA  CO.  IfEXICO. 

Reorganized,  1902,  as  Coast  Line  Copper  Co. 
POSTAL  GOLD,  PLATINUM  &  COPPER  MINING  CO.  WYOMDIG. 

Letter  returned  unclaimed  from  former  office,  901-188  Madison 
St.,  Chicago,  111.  Mine  office :  Rambler,  Carbon  Co.,  Wyo.  H.  G. 
Richardson,  president  and  general  manager;  B.  J.  Sommer,  secre- 
tary. Lands,  5  claims,  area  100  acres,  in  the  Battle  Lake  district, 
800'  from  the  Doane-Rambler  mine  of  the  Battle  Lake  Tunnel 
Site  Mining  Co.,  opened  by  a  GO'  shaft  and  tunnel,  with  about  1,500'  of  under- 
ground openings,  showing  a  ledge  alx»ut  300'  wide,  from  which  a  little  natiw  ' 
copper  and  covellite,  assaying  up  to  55%  copper  and  carrying  gold  and  | 
platinum,  have  been  secured.  Officers  of  company  said  to  stand  wdl,  but  j 
all  attempts  to  learn  capitalization  or  secure  other  information  have  been 
ineffectual.     Apparently  idle. 

COMPANIA  inNERA  POTOSINA.  MESCO. 

Office:     Apartado    68,  San  Luis   Potosf,  Mex.     Mine  office:  ChaitM, 
S.  L.  P.,  Mex.     Carlos  Uhden,  manager.     Operates  the  Guadalupe  y  Anextf 
mines. 
MINA  EL  POTRILLO.  MESOO. 

Mine  office:  Ind 6,  Durango,  Mexico.     Victoriano  Mantos,  owner.   Ore* 
carry  copper  and  silver.     Has  steam  power. 
NEGOCIACION  MINERA  DE  POZOS.  MESOO. 

Mine  office :  Pozos,  Guanajuato,  Mex.     Operates  Santa  Brigida  y  Anexii, 
Santa  Lucia  and  La  Argentina  mines,  producing  gold,  silver  and  copper, 
latter  as  a  by-product.     Has  steam  power  and  emplo3r8  several  hnndiei 
men. 
PRATT  PYRITES  MINES.  GEOMi 

Mine  office :  Dahlonega,  Lumpkin  Co.,  Ga.     Ores  are  cupriferow  td 
auriferous  iron  pyrites,  carrying  up  to  2%  copper  and  $2  gold  per  ton.    M**" 
agement  purposed  installing  a  concentrator  and  acid  plant,  at  last  accoaiite. 
PRESIDENTIAL  MINING  CO.  ARIZOli 

Mine  office:  Patagonia,  Santa  Cruz  Co.,  Ariz.     W.  C.  Dumont,  snj* 
intendent.     Ores  carry  silver,  lead  and  copper. 
PRESTON  PEAK  COPPER  CO.  CALIFCMMDi 

Office:  20  Broad  St.,   New  York.     Letter  returned  unclaimed  feflti 


I 


PRESTON— PRINCETON. 


665 


ner  niine  office,  Yreka»  Siskiyou  Co.,  Cal.  Orgaiiized  1808,  under  laws 
West  Virginia,  Hith  capiltilizatinn  !j2;5O0,0CI0.  Chas.  A.  Lwh,  president; 
>.  J,  Newland,  secretar>'-  J-ands,  5  claiin.s,  1 J,^  niilejs  north  of  Preston  Peak. 
Duntry  rock  is  diorite  and  ore  bodies  t'ont^Lst  of  a  succession  of  lenses,  some 
iving  a  Vkidth  of  20'  to  30',  carryhig  rhalcopyrite  dbseminated  in  pyrite, 
ud  to  average  10%  copper,  with  small  gold  vaiues. 

[)£  MUTING  CO.  COLORADO. 

Dead. 

)E  OF  ARIZOMA  COPPER  CO.  ARIZONA. 

Dead.  A  DfUif^iass  Lacpy  prornntion-  See  Amalgamated  Gold  it  Coppc^r  Co. 
PRIDE  OF  THE  WEST  MimNG  A  MILLING  CO.  ARIZONA. 

*>ffire:  ISOI  I'iftccnlh  S(.,  Denver,  Voln,  Mine  oflife:  W^LsJiington, 
Santa  Cruz  Co.,  Ariit<  Arthur  II.  Wilfley,  pre^^idcrit;  Hftbert  E.  Fiskf, 
secretary.  Organized  May  1,  ItMIl^  under  lawn  of  (xilonido,  with  rapHahza- 
iioD  $1.500,f)00,  shares  110  par.  Has  paid  one  dividend  of  $15,fJ*)0.  Lands, 
about  350  acres.  Mine  opened  1870;  reopened  1897;  closed  1902,  Main 
ehaft^  about  300'.  Ores  carr>'  silver,  copper,  lead  and  zinc.  Has  a  200-ton 
concentrator.  Idle.  Inrlly  dcMTilied  in  Volumes  XL  and  II L 
PRINCE  MINING  &  DEVELOPMENT  CO.,  LTD.        BRITISH  COLtlMBIA. 

Mine  olBie :  ReveLstoke,  Xortiuvef^t  Knotenay  district,  B»  C.  Owns 
the  Standard  group  of  11  claims,  with  l,30O'  of  underground  development. 
Vein  is  5'  to  H'  wide,  showing  siiglitly  auriferous  and  argentiferous  rhalco- 
pyrite in  pyrrhotite  gangiie,said  to  average  10%  copper.  Is  developing  each 
seoaon,  the  working  period  being  short,  owing  to  high  latitude  and  altitude 
of  7,000'. 
PRINCESS  ADA  MINE,  -  WASHINGTON. 

(Office  and  mine:  Marcus,  Stevens  Co.,  Wa*th.  Chas.  H.  Alban,  owner, 
PRINCESS  MAY  MINE.  BRITISH  COLUMBIA. 

Office  and  mine:  rare  of  Charles  Powell,  owner,  Princeton,  Yale  district, 
B.C.  L^nds,  adjoining  tho  Sun.'tet,  are  shghtly  developc^d,  showing  low* 
grade  roppt^r  ore  giving  ast^ays  of  2  to  10  oz,  .silver  and  $1  to  S6  gold  per  toil* 
PRINCESS  ROYAL  GOLD  k  COPPER  MINING  CO.  BRITISH  COLUMBU, 
.  Office:  New  Wliatcom,  Wash.  Henry  W.  Parrot,  pi-esident;  Samuel 
D.  Slentz,  secretary,  l^anda,  sundry^  claims  on  Princess  Royal  Island,  ores 
from  which  have  given  a^^^ys  very  high  in  copper,  with  $4  to  $10  gold  per 
ton.  Presumably  idle. 
PRINCESS  ROYAL  GROUP.  BRITISH  COLUMBIA. 

Office:  cart^  of  Capt.  John   Irving^   Virtorifl,   B.  C     Lands,    120  acres, 
Bhowinga  4'  vein  \vith  18*  to  21*  paystreak  carrying  auriferous  and  argentifer- 
aus  copper  ores  that  have  returm"d  smelter  values  up  to  $120  per  Ion.  Under 
bond  to  James  Findlay,  et  al,  of  St.  John,  N.  B.,  at  last  acronnts. 
PRINCETON  COPPER  MINING  Sl  SMELTING  CO.  ARIZONA. 

Office :  39  Cortlandt  8t,,  New  York,  Mine  office :  Ft.  Huachuea,  Cocliise 
Co.,  Ariz.  Henry  Hamburg,  president  and  general  manager;  Henry  C. 
Adams,  \4ce-prestdent  and  treasurer;  Herbert  N.  Karnen  sei^retary;  C.  S. 
Wright,   superintendent.     Organized    1901,   under  laws  of  South   Dakota^ 


THE  COPFEH  BANOBOOSL 


\  in       < 


With  eapttaliuiion  $2,500,000,  «haf«i  %\  fMr.  lAtidSy  19  ekiim,  well  ttm- 
bered,  in  the  HAnfonl  distiiet,  Hiiacbocm  MounlaiiiB,  g)v«ig  aaaiy  off  10%  sad 
opwarcb  in  copper  and  10  oi.  to  50  os.  dlirer  per  too,  with  small  gold  va]n«» 
fpom  iDAlacbite,  chalrocite  and  boroite.  Adjoining  gold  clatnia  of  the  con- 
pBiqr  show  high  values  in  fn^-ouIUfig  quarts.  Has  4  shafts,  deepeit  8C^» 
and  tunnek  of  60',  W,  115'  and  250*,  Property,  opened  ciira  l&SO,  hy 
Ben  ^lUiamSf  is  near  the  Huachuca  CoDsolidated.  Company  seems  luineftly 
and  com^cn-atively  managed  and  property  is  regarded  as  promising. 
PRO  PATRU  MnrmG  &  MILUIIG  CO.  COLORADO. 

Mine  office;    Rico,  Dolores  Co.,  Colo.    W.  J.  Scoutt,  superiuteudeul. 
Ores  carry  gold,  silver,  lead  and  copper.     Has  water  and  electric  power  aiwl 
a  SO-ton  coiicentratrir,  and  employed  about  40  men  at  last  accounts. 
PRODIGAL  SOH  MINE.  '  CALIFORHU. 

Office  aud  riiine:  rare  of  E»  P,  Loring,  Cayucos,  San  Luis  Obi*po  C>i.. 
Cal.     Hjw  rniiiU*d  devpiofmieiit  by  sliaft  and  tunnel^  showing  a  vein  of  about 
T,  traverNinjj  syenite  and  serpentine  and  carrying  auriferous  and  argriili- 
ffit)us  fbiilrcK'itt!  with  quarts  gangue. 
PRODUCER  MINING  4  SMELTING  CO.  ARIZONA 

OJffire:  610-125  La  Salle  81.,  Chicago,  BI.  Mine  office:  Casa  Grande, 
Pinal  CVi.,  \t\z.  J.  VV.  McCoy,  president;  E.  R.  Zimmerman^  secretai 
Land^  were  the  Jack  Rabbit  group  of  80  acres,  in  Hnal  county,  the  Produi 
and  Cf»titur}'-Cliief  gmup  of  320  acres  and  Uie  Index  group  of  220  ai^res  in 
Pima  county,  Arizona.  Propter! y  in  the  C^nijotoa  Monnfains  was  held  under 
130,000  bund  and  lense^  on  which  $14,000  was  paid  before  company  learned 
that  vendors  lacked  proper  title.  Main  shaft,  200',  with  about  J^  mile  of 
undergrf»und  openings,  said  to  show  52,000  tons  of  auriferous  and  argenti- 
fi-mus  cop|>er  ore.  Has  a  50-ton  smelter,  nearly  completed  at  last,  accounts, 
MINA  LA  PROFUNDA.  SPAIN. 

Mine  ofliee:  care  of  Don  Ruperto  Sans,  Le6n»  Le6n,  Spain.       Piofierty 
tiirliKlcs  Ljv  Profunda,  Cdmienes  and  one  other  property,  which  w^ere  work- 
ing no  a  (iiniiW  scale  at  laist  accounts. 
MINA  EL  PROGRESO.  MEXICO. 

Mine  office:  care  of  A*  E.  Turnerj  owner,  Sabinal,  Chihuahua 
( iTi'H  rarr\'  xihcr,  copper  and  lead.     Has  steam  power. 
PROMONTORIO  CONSOLIDATED  MINING  CO.  MEXICO 

Ofhee:    Noitnlcs,    Ariz,     Leopold    Ephraim,    president;    H     D.  Geo: 
wcrct^ry.     Lands  are  about  30  miles  south  of  Nogales,  in  the  Arizpe  dist 
nf  Sonorn,  Mexico,     Ores  are  lead  and  copper  sulphides,  with  gold  and  siU'C? 
^ahleM.    Was  worked  for  about  12  years  by  Mr,  Ephraim  before  fomuition  of 
pivHcni  mm  puny,  high-grade  ores  being  shipped  to  El  Paiso  smelters  and 
lo\\ -grade  t»n\s  iiccumulatctl  on  dumps,     llocent  developments  said  not  to 
li!ive  I'lMiM'  up  to  r\|^M*tiitions. 
MINA  PROMONTORIO.  MEXICO, 

A  cnpjH^r-gitld   ppnperty,  northwest  %\t  the  city  of  Durango,   Durango, 
Mex.,  said  to  l>e  owned  by  an  Angl«T-Gernian  company,  and  to  ha^e  large 
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bodies.     Erected ,  a  100-ton  concentrator  and  small  matting  furnace,  circa 

1902. 

PROMOlffTORIO  MmiNG  &  SMELTING  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Moctezuma,  Sonora, 
Mexico,  with  notation  by  postmaster  that  no  such  company  is  in  existence. 
PROSPER  GOLD  MDUNG  CO.  NEW  MEXICO. 

Mine  office:    Hillsboro,  Sierra  Co.,  N.  M.     A.  J.  Hirsch,  manager.     Ores 
carry  gold,  silver  and  copper.     Has  steam  power. 
PROSPERITY  MINE.  ARIZONA. 

Said,  in  1902,  to  be  under  development  in  Copper  Basin,  Arizona. 
MIHA  PROTECTARO.  MEXICO. 

Office  and  mine:  care  of  F   B.  Najara  y  Ca.,  owners,  Topia,  Durango, 
Mex.     Ores  carry  gold,  silver  and  copper.     Employs  about  50  men. 
PROVIDENCE  GOLD  &  COPPER  CO.  CALIFORNIA. 

Office:  617  Homer  Laughlin  Bldg.,  Los  Angeles,  Cal.  Mine  office: 
Goldstone  Camp,  Fenner,  via  Blake,  San  Bernardino  Co.,  Cal.  P.  H.  Mathews, 
president;  W.  E.  Baxter,  vice-president  and  treasurer;  A.  Samuel  Parks, 
secretary;  F.  H.  Messmore,  auditor.  Organized  November  2,  1901,  under 
laws  of  Arizona,  with  capitalization  $3,000,000,  shares  $1  par.  Is  free  from 
debt  and  has  a  little  cash  on  hand.  Lands,  15  claims,  also  S  millsites,  area 
339  acres,  patents  applied  for,  in  the  Arrow  Weed  district,  showing  15  fissure 
veins  canying  sulphide  ores  assaying  about  1%  copper  and  $4  to  $1,000 
gold  per  ton,  with  small  silver  values.  Has  several  shafts,  all  under  lOO', 
with  numerous  pits  and  cuts,  also  tunnels  of  155',  226'  and  381',  giving  a 
total  of  2,100^  of  underground  openings.  Will  continue  development  work* 
during  1905.  Standing  of  management  is  excellent  and  property  considered 
promising. 
PROVIDENCE  GOlD,  SILVER  &  COPPER  MINING  CO.  ARIZONA. 

Was  organized  by  the  joint  efforts  of  Fanny  Pogue,  a  colored  woman 
of  Tucson,  Arizona,  and  Walter  M.  Roberts,  ct  al.,  of  St.  Louis.     Is  a  twin 
of  the  United  Copper  Mining  Co.,  and  apparently  claims  some  ground  that 
already  is  claimed  by  two  or  three  sets  of  Lincoln  mining  companies. 
MINA  LA  PROVIDENCU.  MEXICO. 

Mine  office:  Gavilanes,   Durango,   Mex.     Anastasio   Lugo,   owner  and 
manager.     Has  a  130^  main  shaft,  developing  argentiferous  copper  ores.     Has 
water  power,  and  employs  about  40  men. 
PRUDENTIAL  COPPER  MINING  CO.  ARIZONA. 

Office:  18  Custom  House  PL,  Chicago,  HI.     Letter  returned  unclaimed 
from  former  mine  office,  Prescott,  Yavapai  Co.,  Ariz.     Shea  Smith,  president; 
E.  Haggott,  consulting  engineer.     Presumably  idle. 
PRUDENTIAL  GROUP.  CALIFORNIA. 

Office:  care  of  H.  8.  Reed,  manager,  Medford,  Ore.  Lands,  near  Shelly 
Creek,  Del  Norte  Co.,  Cal.,  are  opened  to  limited  extent  by  shaft  and  tunnel, 
showing  2  veins  of  25'  to  30^  width.  Ore  is  pyrrhotite,  carrying  copper,  gold, 
silver  and  zinc  in  small  percentages. 
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PRUDENTIAL  MIKING  &  DEVELOPMENT  CO.  ARlZOHil 

Letters  returned  yiielaiineil  Iruiii  fwriuer  mine,  Nugales,  Santii  Cruz  Lkj.» 
Ariz.     Landa,    12  chiims,  adjuinJng  tbe   Bueim  Vista  group  of  the  Bbck 
Mountain. 
PSYCHE  MINING  CO.  OREGON. 

Offiee:    Umaha,  Neb,     Mine  office:  Gni'nliom,  Ore.     J.  Fawcett,  inaii- 
liger.     Ores  carry  gold,  silver  and  capper     Ha»  steam  power  aiid  2(Maii]p 
miU,    ^ 
PTARMIGAN  GROUP.  BRITISH  COLUVBUl 

Sundry  claims  at  the  liead  of  McDonald  Creek,  an  affluent  uf  Horw 
Thief  Creek,  East  Kootenay.  RrirrMh  Columbia,  showing  slightly  auriferous 
and   highly  argent ifernii.s  copper  ores,  opened  by  about  SjOOCK  of  tuatiels 
and  driftH.     Ha.^  a  7,550'  aerial  tram, 
PUERTECITO  COPPER  CO.  MEJaCO. 

Owns  i io  pre* j le r I  y  ;  ^\  in- k  w o rt I iless.  I 

PUGET  SOUND  COPPER  MINES.  BRITISH  COLUMBIA,  ^ 

Mine  office:  Van  Anda,  Texada  Island,  B.C.  Wm.  Law,  supennteud- 
ent .  Has  a  copper  ore  Iwdy,  vvit h  heavy  gossan  capping  of  fair-prade  iron  ore. 
PUGET  SOUND  INVESTMENT  CO.  BRITISH  COLUMBIA. 

Letter   riiturncd   unclaimed   from   former  office,  Iroiidale,  Washiugtoa 
Had  copjjtT  claims  near  Gillies  Bay,  southwestern  Texada  I^and,  B,  C, 
PUGET  SOUND  REDUCTION  CO.  WASHIKGTONj 

Office  and  works:  P^erett,  Snohomish  Co,,  Wash,     Has  thrt^e  3UxlbO 
blast  furnaces,  one  of  which  nms  on  copper  ores,  producing  a  matte  averag- 
ing 50%  in  tenor^  which  is  blown  up  to  blister  copper  in  a  reverbof%loi7^ 
furnace  and  shipped  east  for  electrolytic  refimng.     Thi^  plant  is  one  of  ^^^i*^^! 
two  commercial  producers  of  arsenic  m  the  l^nit^d  States,  making  about  five 
tons  daily,  from  Monte  Cristo  ores. 
PUGWASH  CONSOLIDATED  MINIIJG  &  SMELTING  CO.       NOVA  SCOTIA. 

Office:    50  Congress    *St.,    lioslon,    Mus.s.     H.   H.    Mansfield,   irx^a^urer 
Company  succeeded  tlit-  Pugwa^sh  River  Copfier  C^).,  which  had  320  acres 
land  on  the  upper  Pug\vash  river,  Cumberland  county,  Nova  Scotia.       Pro] 
erty  in  said  to  hIiow  chah-ocite  in  sandstone. 
PUGWASH  RIVER  COPPER  CO.  NOVA  SCOTIA. 

Succeeded  by  Pu^wash  Consolidat-ed  Mining  dr  Smelting  Co, 
PUUDO  MINING  CO.,  LTD.  PORTUGAU. 

Oflicei*:  5-6,  Great  Winchester  St.,  London,  E.  C,  Eng.     J.  Silva,  chiai 
man:    C.     E.     Wilkey,    secretary*      Capitalization,    £165,000.     Lands 
iiiinend  concessions  in  the  Baja  district,  pn^vince  of  Alemtejo,  Portugal.  Idlei 

COMPANIA  DE  MINAS  y  FUFDICION  DE  PUQUIOS,  CHILE 

Mine  office;  Los  Piiquios,  Hancagua,  Chile,     Operates  the  Santa  Rha, 
Ricardita,  Morada  and  Magdalena  mines,  opened  1897,  on  a  constdrrabli 
M'ale.     Has  steam  power  aiul  smelter,  employing  several  hundred  men 
PURITAN  COPPER  &  GOLD  MIKING  CO.  NEW  MEXICO. 

A   swindle,    promoted   by   Benj.    F.   Cobum,   w-ho   "guaranteed''    1 
di\idends  for  5  vears. 
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PYlfE  SMELTING  CO.  CALIFORITU. 

Office :  26  First  National  Bank  Bldg.,  San  Francisco,  Cal.  Works  office : 
West  Alameda,  Alameda  Co.,  Cal.  P.  W.  Pyne,  manager;  Geo.  H.  Hand, 
superintendent.  Works  have  a  daily  capacity  of  100  tons,  but  were  idle  at 
last  accounts,  owing  to  litigation  with  gardeners  in  the  vicinity.  Company 
said  to  be  reopening  the  Mackay-Ryan  mine,  near  Stent,  California. 
PYRAMID  COPPER  CO. 

Organized,  1902, 'with  capitalization  of  $500,000—1300  paid  in. 
PYRAMID  COPPER  SYNDICATE,  LTD.  BRITISH  COLUMBIA. 

Offices:  Moorgate  Station  Chambers,  London,  E.  C,  Eng.     W.  Smith, 
secretary.    Capitalization,  £20,000.     Lands,  16  claims  at  Pyramid  Camp, 
East  Kootenay,  British  Columbia.     Moribund. 
PYRAMID  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office:  16  East  King  St.,  Lancaster,  Pa.,  and  9,  Lawler  Block,  Prescott, 
Ariz.  Organized  January,  1902,  imder  laws  of  Arizona,  with  capitalization 
$1,200,000,  shares  $1  par.  W.  H.  Ruffhead,  president;  H.  C.  Vincent, 
treasurer;  C.  A.  Peter,  secretary;  A.  J.  Doran,  consulting  engineer.  Lands, 
12  claims,  area  cirea  200  acres,  5  miles  from  Skull  Valley  station,  country 
rock  being  granite-porphyry,  with  gossan  capping  above  veins  carrying 
somewhat  auriferous  carbonate  and  sulphide  copper  ores,  opened  by  several 
shafts  of  50^  to  llO'  depth.  The  Anna  Bell  claim  has  lOO'  of  development 
work,  said  by  company  to  show  a  dyke  ISO'  wide,  giving  average  assay  of 
14.5%  copper  and  $4.74  gold  per  ton  from  surface  ores.  Has  a  lO-stamp 
mill  and  100-ton  concentrator  partly  built,  and  is  idle,  owing  to  lack  of  funds. 
PYRENEES  COPPER  MINES,  LTD.  FRANCE. 

Wound  up,  August,  1904. 
PYRENEES  MINERALS,  LTD.  FRANCE. 

Offices:  60,  King  St.,  Manchester,  Eng.  Organized  May  5,  1902,  with 
capitalization  £160,000,  shares  £1  par;  issued,  £98,207.  Debentures, 
£60,000  at  6%.  W.  Dearden,  secretary ;  Isidore  Tom,  mine  manager.  Lands, 
1,818  acres,  including  the  Alzen  silver  and  copper  mines,  in  the  department 
of  Ariege,  France.  Has  a  20-ton  smelter.  Idle. 
PYRITE  KING  COPPER  MINING  CO.  SOUTH  DAKOTA. 

Office :  Pipestone,  Minn.     Property  b  in  the  Black  Hills  of  South  Dakota. 
Presumably  idle. 
PYTHON  GROUP.  BRITISH  COLUMBIA. 

Sundry  claims  near  Kamloops,  B.  C. 
Q.  S.  GOLD  MINING  &  SMELTING  CO.  WASHINGTON. 

Office:  Spokane,  Wash.  Mine  office:  Conconully,  Okanogan  Co.,  Wash. 
Organized  1897,  under  laws  of  Washington,  with  capitalization  $2,000,000, 
shares  $1  par.  Stephen  E.  Barron,  president  and  general  manager;  A.  M. 
Dewey,  vice-president;  Fred  S.  Kom,  secretary;  Fred  S.  Merrill,  treasurer. 
Lands,  18  claims,  also  sundry  millsites,  area  circi^  400  acres,  in  the  Salmon' 
district,  showing  3  ore  bodies,  of  which  one,  undergoing  development,  is  a 
mineralized  dike  of  about  150^  width,  traceable  4,500^  on  surface,  giving 
estimated  average  values  of  2%  to  10%  copper,  and  S3  to  $10  gold  per  ton. 
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ore  being  nunfcroua  ohalcopyrit^.     Development  is  by  opeii<cuU,  Ahafto  and 
funtiels,    with    about   IpSCMy    of  openingss.     Prtncipal    opening    ia  a  W 
working    tiiiinel,  which  will  cros^mt  Ihe  dike  at  a  farther  distance  of  abottt 
300',  giving  a  tKM)'  bjirk.     Management  seems  honest  and  bumnen-like. 
QUARTETTE  MmiHG  CO.  HEVABA, 

Office:  19  Milk  St.,  B«Kston,  Mass.     Mine  office:  Searrhlightp  Linrob  Co., 
Nev.     F.  J.  Harrington,  RUperintendent.     Mine  m  primarily  of  gold,  with 
silver  and  copper  as  by-prr>dycte.     Has  steam  and  gAt»6ttne  power.  35^taiii|» 
mill  and  lOOton  cyanide  plant,  employing  about  75  men, 
QUEBEC  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

Lettpr  n-tiirne?l  unclaimed  from  former  mine  ofiice.  Dead  wood    B  C. 
LA  QUEBRADA  GROUP.  VEHEZUEUL 

Includes  the  principjd  mines  of  ihe  Quebrada  or  Aroa  distri*'l  c»f  Vene- 
zuela, which  have  produced  about  60^000  tons  of  fine  copper.  Group  tncludei 
the  Ctmiuragua  mine,  having  a  vein  of  carbonate  ore  T  lo  5'  wide ;  the  Titian 
mine  with  vein  2'  to  25'  wide;  the  San  Antonio  mine,  with  vein  of  3'  to  IS*, 
and  the  Quebrada  mine,  with  a  vein  St/  to  75'  wide,  2,0(Ky  long  and  o(  tm- 
known  depth,  from  which  oxide  and  carbonate  orea  have  been  mined  in  tlie 
alteration  zone,  leaving  a  large  body  of  f*ylptiide  ore,  averainng  perhaps  5% 
to  6%  copper,  in  tlio  lower  workings.  Thin  group  is  one  of  great  imp4>rtaGf«, 
but  ow'mg  to  the  extremely  unsetlied  pc»Iitical  conditions  of  Venezuela, capi* 
tal  cannot  bn  induced  ta  consider  the  reopening  of  the  mines. 
QUEEH  BEE  COPPER  JHIflHG  CO. 

Letter  returned  unclaimed  from  former  office,   220   Broadway,  New 
York. 
QUEER  BEE  GROUP.  ARIZOIIA 

Mine  office:     Kingman,  Mohave  Co,,  Aria.     Lands  include  the  Wh 
Copper  niiue. 
QUEEIf  BEE  BimiirG  CO.  AUSTRAL! 

Mine  office:  Cobar,  Robinson  Co.,  N.  S.  W,  Australia.     Is  drvrhipi 
clainiR  in  the  Bee  Mountains,  11  miles  80Utht*ai?t  of  Cobar,  said  to  ahow  a  SCT 
vein  giving  jis.saye  up  to  45%  copj^r,  with  fair  gold  and  silver  values. 
QUEEH  OF  ARIZOHA  COPPER  CO.  ARIZONA* 

Mergt^,  n*n2,  in  Great  Belcher-Bull  whacker  Ckild  Mining  Co. 
QUEER  OF  BRONZE  MINE,  OREGON. 

Office:  care  of  Wm.  Tuft>H,  Denvt-r,  Colo.  Mine  office:  Takilma.  Jose^ 
phine  Co.,  Ore,  J.  P.  Murphy,  euperintendent,  Ore«  are  auriferous  sul- 
phide.**, as.^ayinp  12%  to  fjOC;  copper.  Has  steam  power. 
QUEER  MmXUG  &  MILLING  CO.  NEW  MEXICO.. 

Office:  care  of  H.  A.  Griffin,  secretrtr\',  Gnheston,  Texaa.     Mine  ol 
Cooncy,   Socorro  Co.,  N.  M.     Organized   under  laws  of  Texas.     Land«, 
claimH,   known  as  the  Copper  Queen  group,  showing  good  bodies  of 
grade  gold-^ilver-copper  ores,   developed   by  about  3.000'  of  undci^grou 
npeninfTi!.     Ha^  steam  power  and  15-stamp  pan^amulganial  ion  mill, 
QUEEN  VICTORLA  MINE.  BRITISH  COLUMBIA 

letter   returned  undaimed    from    former  mine  office,    Beasley,  B,  C. 
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off  of  copper  ore,  claimed  to  be  30(/  wide  and  400^  long,  with 
s.    Idle  at  last  accounts. 

THE  WEST  MnUNG  CO.  COLORADO, 

ice:  Central  City,  Gilpin  Co.,  Colo.    L.  C.  Moe,  superintendent. 
>ld,  silver  and  copper.     Has  steam  power. 
ID  COOPER  CO.,  LTD.  AUSTRALIA. 

6,  Princes  St.,  London,  £.  C,  Eng.  Mine  oflBce:  Mt.- Perry, 
Australia.  Employs  about  300  men.  Oiganized  Feb.  1,  1808, 
ization  £500,000,  shares  £1  par,  half  in  6%  cumulative  pref- 
lalf  in  ordinary  shares;  issued,  £213,507.  Geo.  Grinnell-Milne 
aurence  Pitblado,  mine  manager;  J.  S.  MacArthur,  consulting 
G.  Tait>  secretary.  Lands,  include  the  Mt.  Perry  and  Reed's 
,  area  650  acres,  freehold,  also  the  Great  Freenold  mine,  area 
1  in  the  vicinity  of  Mt.  Perry,  Herberton  district,  Queensland, 
reehold  has  a  nearly  vertical  fissure  vein  in  granite,  averaging 
e  and  }iaving  an  18^^  paystreak  carrying  chalcopyrite  averaging 
;opper,  with  fair  gold  and  silver  values,  opened  by  a  200^  main 
Mt.  Perry  and  Reed's  Creek  mines  have  similar  fissure  veins  in 
main  vein  being  about  12^  wide,  with  paynstreak  averaging  7' 
m  the  upper  levels  and  10*  on  the  lower  levels,  giving  returns  of 
copper.  These  mines  have  15  shafts,  of  120^  to  800^  depth, 
trves  of  about  9,000  tons.    The  company  also  works  the  Green- 

and  Wolca  mines,  in  the  Wolca  district,  and  the  Boolboonda 
nines,  carrying  auriferous  and  argentiferous  copper  ores,  in  the 
district.    The  veins  of  nearly  all  of  these  properties  are  narrow, 
rich  and  peisistent. 
iter,  built  at  Mt.  Perry,  in  1902,  has  one  40-ton  and  one  90-ton 

blast  furnace,  and  it  is  planned  to  install  a  converter  plant, 
is  connected  with  the  principal  inines  by  a  tram-line,  and  also 

smelting.  The  management  seems  inclined  to  blame  Mr.  Allan 
3rmer  mine  manager,  for  alleged  shortcomings,  but  those  who 
quainted  with  Mr.  Gibb  will  not  feel  inclined  to  give  undue 
the  somewhat  vague  allegations  regarding  his  alleged  overstate- 
rves,  and  the  other  mistakes  charged  to  his  door.  Sometimes, 
ice,  a  scapegoat  is  required. 
ID  MIHES  EXPLORATION  CO.  AUSTRALIA. 

ID  PIONEERS,  LTD.  AUSTRALIA. 

bed  voluntarily. 

rD  SMELTINO  CO.,  LTD.  AUSTRALIA. 

Dashwood  House,  London,  E.  C,  England.  Works  office: 
[aryborough,  Queensland,  Australia.  Chas.  Poston,  chairman; 
secretary  and  managing  director.  Organized  Jan.  3,  1899,  as  a 
>n  of  company  of  same  name  organized  1888,  with  capitalization 
e30,000  cumulative  5%  preference  shares  and  £20,000  ordinary 
d,  £38,630.  Debentures,  £65,000  authorized,  £37,800  issued, 
ids  at  5%.     Property  is  1,168  acres,  freehold,  with  smelting 
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plant  having  furnaces  for  reduction  of  copper,  gold,  silver  and  lead  om, 

Paid  a  5%  dividend  on  preferred  shares  in  1903. 

QUICKSILVER  MIlfES^  (CALIFORNIA,  CALIFORNIA  &  ORECOlf. 

U.  S.  A.)  LTD. 

Offifes :  linMid  Street  House,  London,  E.  C,  Eng,  W.  Alkuay,  chai^ 
man;  W.  Harvie,  secretary.  Capitalization,  £150,000.  In  addition  to 
cinnabar  elaims,  company  o'wtis  10  copper  clainxs,  area  200  acres,  iu  Dei 
Norte  county,  California,  and  Currj^  county,  Oregon. 

COMPANIA  EXPLOTAI>ORA  DE  LA  MINA  M£I» 

DE  COBRE  QUILILLA, 

Office:     tx'ranton,   Pa.     Mine  office:     Ameca,  Jalisco,   Mex.     Eciplow 
50  to  60  men.     Chfis.  S.  W^eMun,  pre^sident;  John  W.  Fowler,  secretary 
treasurer;  Indej>cndence  Grove,  general  nianaiurer;  Felix  Oro«co,  superini 
ent.     Lands,  50  pertenencias,  area  123  acres,  in  the  Amt?ca  district  of 
chinango,  showing  2  fiasurc  veins  in  porphyry,  of  which  one,  avenging 
to  6'  widtli,  in  opened  by  5  shafta,  of  W  to  190'  deplh,  and  by  5  tuan«lv 
lung:est|460',  with  about  1,500'  of  underground  openings.     Oriss  give  tvenifc 
assays  of  about  9%  copper,  10  oz,  to  25  oz,  silver  and  $3  gold  per  ton, 
QUIHCY  &  ARIZONA  DEVELOPMENT  CO.  ARIZOHA- 

OiTire:  care  of  N.  A.  Melai,  8ecretar>^  and  treasurer,  Hancock,  STirL. 
Mine  office:  Biabee,  Cbchise  Co./Ariz.  J.  J,  Beatty,  president;  Geo.  Kdltf, 
superintendent,  C«pitahzation  S600,iKX),  t*hare«  $10  par.  Lands,  l2ci»iniSi 
adjoining  llie  Porttige  Lake  &  Bisbee,     idle, 

QUINCY  MINING  CO,  mCHlGAS. 

Office:  45  Brotidway,  New  York.  Mine  office:  Hancock,  Houghton  Co. 
Mich.  Employs  1,605  men.  Incorp*jrated  1848,  under  special  Mi^^bigJWi 
charter;  reincorporated  March  6,  1S7H,  for  30-year  term,  under  ({eM«w 
nuning  laws  of  Michigan,  Capital i/^ition  $2,500*000,  shares  $25  pur  ^^ 
E,  Todd,  president;  Waiter  P.  Bliss,  vice-president;  Don.  M,  Di' 
general  counsel ;  preceding  officers,  Chas.  J,  l>evereux,  Cleveland  H  i 
Isaac  H.  Mc-serve,  and  Danl.  T.  Brigham,  directors;  W.  A.  O.  P*iuJ,  ?«vntl 
and  Ireai^urcr;  John  L.  Harris,  superintendent;  Jas.  W.  Shields,  mill  s«] 
tendent;  Thos,  Whittle,  mining  captain;  Chas.  K.  Hitchcock.  Jr., 
Will  P.  Smith,  smeiter  sujierinteiidcnt;  Wai.  Bath ,  smelter  dcrk; 
Funkey%  master  mechanic;  Old  Colony  Trust  Co.,  of  Gto6toti«  tnuutfer 
Di\idends  for  1904  were  S5.00  per  share,  giving  total  dividend  disbui 
of  $14,970,000.  First  dividend  was  paid  1862,  and  profits  have  beeiidi^' 
amonp  shareholders  retfularly  each  succeeduag  twelvemonth,  %itji  tJtm 
tiou  of  tlie  years  1866  and  1867. 

(  ffirial  ret  urrLs  to  tlie  state  of  Michigan,  em  of  date  Jan.  1,  1901, 
the  following  figures: 

Amount  cash  paid  in  on  capital  stock $2,5(KI, 

Amount  paid  in  by  conveyance  of  property  to  company.      1.000,1 

Entire  amount  invested  in  real  estate  . . , ..,..,..     2,600,< 

Amount  of  per>^oiial  estate ... 

Amount  of  unsecured  or  floatinpz:  debt.  . . , 

Arnoynt  due  corporation   ...  2V 
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llowing  table  shows  statistics  of  production,  costs,  etc.,  since  1864 : 


Product. 
Pounds. 

Yield  fine 

copper  per 

fathom 

broken. 

Pounds. 

Price 

obtained. 

Cents. 

Cost  per 
pound  exclu- 
sive of  con- 
struction. 
Cents. 

Number 

of 
miners. 

Averace 
monthly 
contract 
wages. 

2,498,574 

562 

44.8 

26.7 

242 

$65.50 

2,720,980 

501 

212 

67.53 

2,114,220 

451 

31.3 

29.0 

227 

53.16 

1,921,620 

526 

22.7 

18.9 

167 

50.83 

1,417,941 

447 

25.2 

23.1 

157 

50.44 

2,417,365 

446 

21.9 

16.7 

210 

51.10 

2,496,774 

528 

21.5 

15.3 

181 

46.09 

2,409,501 

441 

22.8 

15.2 

104 

47.08 

2,269,104 

391 

32.5 

22.9 

233 

60.62 

2,621,087 

491 

26.5 

18.6 

223 

62.40 

3,050,154 

577 

21.9 

15.1 

234 

43.38 

2,798,281 

485 

22.7 

15.8 

217 

46.74 

3,073,171 

507 

20.0 

15.7 

227 

47.13 

2,837,014 

467 

18.6 

15.1 

247 

43.79 

....:  2,991,050 

395 

14.9 

14.0 

234 

41.50 

2,639,958 

403 

16.3 

13.7 

212 

38.76 

3,609,250 

563 

18.5 

11.8 

192 

49.10 

5,702,606 

766 

18.7 

10.6 

212 

48.54 

5,682,663 

800 

17.1 

9.5 

152 

48.83 

6,012,239 

850 

13  7 

8.9 

165 

46.02 

5,680,087 

722 

12.2 

8.6 

157 

43.35 

5,848,497 

710 

11.4 

7.5 

132 

44.00 

5,888,517 

638 

11.1 

6.8 

140 

45.80 

5,603,691 

781 

11.7 

8.6 

142 

48.40 

6,367,809 

690 

15.9 

10.1 

158 

49  60 

6,405,686 

690 

12.0 

9.4 

145 

49.15 

8,064,253 

769 

15.7 

8.2 

146 

52.60 

....10,W2,519 

685 

12.8 

9.1 

182 

53.40 

....11,103,926 

572 

11.2 

8.8 

238 

53.75 

....14,398,477 

574 

10.4 

7.1 

259 

49.60 

. . . .  15,484,014 

584 

9  5 

5.7 

285 

50.70 

....16,304,721 

517 

10.1 

5.9 

336 

50.00 

....16,863,477 

477 

10  9 

6.5 

379 

52.00 

....16.924,618 

481 

11.1 

6.8 

393 

62.52 

. . . .  16,354,061 

513 

12.0 

6.8 

381 

62.50 

....14,301,182 

427 

17.0 

8.1 

401 

56.72 

....14,116,551 

391 

16.6 

9.3 

433 

62.00 

....20,540,720 

409 

16.1 

8.8 

533 

62.00 

....18,988,491 

347 

11.9 

9.0 

562 

62.00 

. . . .  18,498,288 

325 

13.2 

9.7 

586 

62  00 

....18,343,160 

307 

13.3 

9.7 

592 

62  40 
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The  following  table  compares  figures  of  production,  ineome^  oosts  and 
dividends  for  the  yean^  1901  to  1904; 

l^Mll  1H02.  1903  I9m, 

Mineral,  pounds. ....  27,778,268       26,425,520      25,220,220  27,171, 

Copper,  p<iurids. 20,640,720       18,f*98,4yi       18,498,288  1H,343, 

Gross  ret-eipLs  .....  $3,327,071  $2,275,819  $2,447,351  $2,4?2,37» 
Expendiluriisatmine  1,601,535  1,477,8J3  1,573,863  1,594  JIJ 
Construction  atToiniU        167,192  91>,124  137,775  106,002.01 

Soidliug  and  mLsc  .  .        206,3a3  234,978  234,590  194,nMri 

Net  mining  profit  ...     1,352,039  406,90^1  521,122  655,92ti  68 

Other  infoine  ......  72,5a3  31,096  17,804  27,tl3(J  (X! 

Tola]  net  prufit 1,424,542  498,000  538,926  577.554  Jl 

Dividends  900,000  7tK),UtM)  550,000  5(X),(J00  00 

Balances  +524,542  -202,000  -11,074  +77,554  91 

The  deficits  sho'ftTi  in  tlie  preceding  table  are  the  differences  between 
net  earnings  »nd  dividend  payments,  and  came  from  the  8Urplus. 

The  mine  is  opened  on  the  Pewabic  amygdaloid,  which  \m&  an  avertge 
dip  of  52*^  to  54°  i\t  surface,  and  dip  of  approximately  37^  SO'  ai  a  drplho^ 
5^000'^  in  the  lowe,st  workings,  the  shafts  following  the  pitch  of  the  lodeo" 
catenary  eun'es.     The  average  width  of  the  lode  is  alx)Ut  2</  in  the  xip^ 
workings,  t^ut  is  materially  narrower  at  the  bottom,  and  copper  values  a1^ 
are  lesd^  the  rock  showing  very  little  heavy  copper  in  the  lower  slopes,  ImM 
being  more  unifonn  in  valuer  than  above,  where  it  wa«  d©i*idedly  bunrhM 
The  !o<le  has  an  extreme  width  of  40*  at  f*everal  poinii*  and  is  only  W  to  ifl 
wide  in  No,  8,  the  northernmost  shaft.     About  one-diird  of  the  prodtK^lfl 
was  heavy  copper  some  years  ago,  htit  this  han  decreased  to  less  thftn  15H 
of  the  total  mineral,  lliough  pmhal>ly  nearly  20%  of  the  total  rcfmed  c^fpi^ 
In  the  upper  levels  imincnse  maRSc?«  of  native  copper  were  found  frequt-ut™ 
these  ranging  up  to  30O  tons  in  weight.     The  .southernmost  driftw  m  ml 
Qiiinoy  are  under  the  village  of  Hanem^k  and  nearly  3,00iy  t>etow  the  mam 
water-level  of  Portage  Lake,  while  t!>e  northernmost  w^orktngs,  in  tin  Mtffl 
nard  shaft,  are  a(>out  8,000^  fp>m  the  breiists  of  the  southern  drifts,  "W 
about  a  mile  of  the  lode  untourhed  on  the  Mesnard  and  Pontiac  tnctfiiKrtfl 
of  No.  8  sliaft.     The  walls  arc  .«ttrong  and  little  timbering  is  rc*quifNi,  <IH 
walls  being  built  of  waste  ro<*k  in  wide  stopes,  thus  saving  the  cost  of  luiitfifl 
worthles.s  rock  and  the  expense  &  extra  timU-ring.     Fire-doore  It^i't  UH 
innlalled  and  everj^  precaution  is  t^ken  against  fire.     Mtnens  arc  earned H 
and  from  their  work  in  man-c*ars  holding?  30  men.     All  hoijj^iririg  cathk^lfl 
inspected   frequently  and   every  earc  taken   to  prev^ent  accidents.    8mH 
are  sunk  mainly  in  the  foot-wall,  obviating  the  neees»ty  of  kt&ving  bfl 
quantities  of  I(K.le-rock  unmined  for  pillars.  H 

TFie  Quincy  has  soveml  cuprih^rous  amydAkiidfl  in  addition  to  Mb0  H 
wabtc,  and  was  openetl  originally,  in  1848,  on  the  Quincy  amygdalcitd,  *f3^| 
lei  1>cd  lyinj?  some  iliKliincc  wpst  of  the  Pewabic,  which  wa:*  aliandoned  ^^fl 
the  Pevvahic  IolIc  was  ojMnied,  in  1S56.  There  also  is  a  fftot-wall  bntflf 
known  as  the  Pewalilc  East  I>orle,  underlying  and  pamlleltng  lYte 
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which  yields  good  returns  occasionally.  The  so-called  West  lode,  300'  west 
of  the  PewabiCp  biLH  been  opened  hy  crofsscuts  from  the  36th,  3<Jth,  40th, 
44th,  and  49ih  levels,  sliowing  fairly  well  on  the  3fJth  and  40th  levels,  but 
poorly  elsewhere.  A  little  work  was  done  on  this  lode  in  19<K3  on  the  39lh 
level,  north  of  No,  7  shaft,  and  several  small  bunches  of  good  ground  were 
i>pt*ned  and  sloped,  but  not  enough  to  pjiy  for  working.  Alxjut  150'  west 
of  ttie  West  lode  i.s  atuitlier  ainygtlaltiid,  iiveraging  10'  width  and  carrying 
more  or  less  eopper,  which  poswibly  njay  provi.:  uurkahle.  About  1,000' 
west  of  the  Pew  a  hie  Ls  the  llaneork  amygdaloid,  as  hit  h  waa  narrow  but 
fairly  inineraliztnl,  where  worketi  in  tlie  old  Haneotk  mine. 

Owing  to  the  absorptiou  of  tlie  Pewabic  and  Mesnard  fiiine^,  i^haft^  are 
numbered  irregularly.     The  soulliemmost  is  No.  7,  5,162'  deep  to  the  59th 
level;  8G0'  next  north  is  No.  4  which  is  4,186'  deep  to  the  5Tst  level ;  585'  next 
north  ia  No.  2,  which  is  5,289'  deep  to  the  Olst  level,  being  more  than  one 
mile  in  depth,  and  the  dee  pent  in  the  Lake  Sujx'rior  dijstrict  outside  of  the 
Calumet  &  Hcela  and  Tamarack  mineitj    1,1>28'  next  north  ia  No,  6,  whirh 
b  5,25,V   deep   to   the   &Kh   level,   aial   4,168'  north  is  No.  8,  the  Me«nard 
fihaft,  2,909'  deep  to  the   22d  level.     Extreme  di-stimce   is  7,511'  between 
No.  7  and  No.  8  shaft*,  the  Franklin  iiune  intervening  betxveen  shufls  6  and  8* 
No.  7  shaft,  planned  and  sunk  by  Mr.  Harrii?,  is  on  a  catenary  cur%^e, 
(eaving  surface  at  an  angle  of  53*^  but  bottomed  at  almut  37^  30'.     The  shaft 
H'flus  sunk  4,000'  in  18  months,  through  exieedingly  rc^fmciory  rock,  this  speed 
heiiig   made  possible   hy  sinking  and   ntising   in  5  Beet  ions  sinmltaneously. 
The  st4^\  sh aft -nw-k house  is  100'  high,  with  large  wings,  fitted  \vith  slcjim- 
iiAmmer  and  5  Htxlgc  crufshnrs.     The  hoist  is  an  Alli.s-Chalmcrs  Corliss  type 
<ii roc t-ac ting  engine  of  K,(KK)  h.  p.,  with  eylinders  52x84"'  and  winding  drums 
28'  in  diameter  by  H'O"  face,  carrying  8,000*  of  ly^"  s*^«cl  cable,  ca^jable  of 
raising  6-ton  skipe  from  a  depth  of  I J^  miles  at  a  speed  of  3,t>0f/  per  minute, 
hoisting  being  litnited  to  this  rate  by  an  automatic  cut^ilT,  whi(4i  also  pre- 
vents overwinding      Starting  a  load  of  6  tons  from  a  depth  of  nearly  one 
mile,  the  hoist,  if  untour  hed,  will  ehei-k,  after  raising  the  skip  a  few  feet 
higher  than  the  appoijitcd  place  m  tlie  shafthouse,  without  damagce  of  any 
Sort.     The  main  shaft  riirrjing  tlie  drum  weighs  60  tons.     This  hoist  was 
i5:iven  a  new  and  gC'^nlly  strengthcneti  foundation  in  1904.     The  engine  house 
ii5i  58x94',  with  56\lt2'  boder  liouse  adjiiining,  both  of  stone  with  stet4  truss 
Tvfofs.     This  shaft  produres  about  1,000  tons  daily,  or  approximately  30% 
of  the  total  output  of  the  mine. 

The  stopjng  ground  tributary  to  No.  4  shaft  is  nearly  exhausted,  and  a« 

CL  new  hoist  would  be  recj^ired  for  greater  depth,  and  the  lower  stretches  of 

fS^round  tributary  to  No.  4  can  he  reiiched  e^isily  fnmi  No.  7  by  electric  trams, 

No.  4  will  be  abandoned.     The  water  lie  ret  of  ore  forked  fnmi  No.  4  is  to  l>e 

ralaed  through  shafts  Nos,  2,  6  and  7,  these  having  1,300-gallon  bailers  for 

the  purpose. 

t  Ivquipment  at  No.  2  shaft  is  practicnlly  a  dyplicate  of  that  at  No.  7. 

No.  6  shaft,  only  200'  so^dh  of  the  Franklin  line,  has  an  AUis-Chalmera 

hoist  with  a  dram  22'6*  in  diameter,  raising  8-ton  skips. 


i 
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No,  S  shaft,  on  the  Mesnard  tract,  b  showing  decided  impro\*enient  iilJ 
valye  at  dept  h.     No.  8  has  a  l2-drill  Rand  air*compressor  with  17x24'  cylin^l 
dere,  the  bciilers,  hoLst  and  compressor  being  housed  in  a  single  frame  build-l 
ing.     The  r?tmft house  in  similar  to  those  at  No*.  2  and  6  in  design  and  equip 
meat,     BtopiMg  141  hiprogress  on  the  lOtii,  I5th,  18th,  20tli  and  22d  levek^ 
The  lode  sliovvs  improvement  at  deptii  and  is  l>cttcr  toward  the  FmnkliU 
boundary,  in  the  sr>nth  drifts,  t!mn  to  the  northward.    Connection  shoold  btl 
estabitahed  uitti  No.  6,  by  a  drift  run  completely  under  the  Franklin  miuei  ^ 
on  ftboul  the  45th  level,  duritig  1905.     The  lioisi,  taken  from  No,  2  shaft,  is 
good  for  4,t>00'  depth,  and  will  be  ri*placi*d  by  a  hoist  of  about  the  same 
capacity  as  that  at  No.  6. 

Electric  underground  tract  ion  is  in  extensive  use  throughout  the  mtnc,  , 
The  plant  was  instill  led  by  the  General  K  lee  trie  Co,,  tram-lines  averagijJgJ 
about   1,800'  each   in  length,   with  gradients  of    1.5%  towards  the  sliafti 
The  equipment  includctii   15  elwtric  Imomotiv^,  ea<'b  weighing  5.500  ll« 
atanding  3'  high  by  43*  wide  and  D'  long,  with  draw-bar  pull  of  700  111 
on  a  level  tntt^k,  each  hauling  4  or  5  three-ton  rock  cars  at  a  speed  of  6  to  I 
miles  per  hour,  one  man  caring  for  each  train.     The  underground  tractioilj 
power  plant  is  on  iLtt  57th  level  of  No.  2  shaft,  having  a  100-kw.  direct  currefll| 
generator  opemting   the   haulage   system.      Tram-cars   are   unloaded  iuU 
500-ton  Btorage  binSp  built  on  the  hanging- wall  side  of  the  shafts*,  tliere  beii^ 
»uch  bins  on  two  levels  of  No.  2  simft,  4  levels  of  No,  6  shaft  and  7  levels rf J 
No.  7  shaft.     This  system  of  storage  obviates  the  loss  of  time  by  either  tliij 
tram-lines  or  skips,  and  adds  at  least  25%  to  the  hoisting  capacity  of  lliii 
mine.     Eventually  power  tniction  \\'iil  be  extended  to  No.  S  shafl^  when 
connected  with  the  older  worktiigH. 

The  mine  employs  18fi  power  drills  in  drifting  and  stoping,  and  the 
diamond  drill  is  used  extensively  in  exploralory  work.  The  mine  is  iroubH 
by  air-blasts,  these  being  violent  disturbances  of  a  nature  not  thoroughly 
understood,  but  presumably  rau«ed  by  the  settling  of  snperincumticut  rock 
in  the  scores  of  miles  of  worketl-out  openings,  causing  violent  conipresBi**'' 
of  the  air  elsewhere  thmughout  the  mine  and  giving  considerable  trouijte. 
and  occaeional  loss  of  life.  The  great  depth  of  the  mine  renders  it  diffira^'' 
to  retain  the  bcifit  class  of  labor,  ejspecially  when  newer  and  shallower  miiMM 
but  a  few  miles  distant  are  seeking  men. 

The  surface   plant   is  exceptionally   complete.     The   62x145'  machiiJ* 
shop,  of  stone,  brick  and  steel,  with  truss  roof,  is  absolutely  fire-proof,  Vi» 
has  a  traveling  crane  covering  the  entire  shop,  with  a  complete  equipiM*^'* 
of  modern  machinery  and  tools.     Adjoining  b  a  53x69^  compressor-hom^f 
of  stone  and  steel,  with  fire-proof  truss  roof,  housing  two  60'-<lriU  cro^-coOKi 
pcjund  two-stage  condensing  right  and  left  hand  Corliss  air-coinprpsaors,  sO  f 
oormected  that  air  from  them  is  available  in  any  part  of  the  mine,  the  cvo^l 
comie<*fion  eliminating  danger  of  inadequate  air  supply  through  disabltt^i 
"f  either  section.     Steam  from  the  comprese«>r  plant  exhausts  into  a  < 
built  for  the  purpose.     A  plastered    brick  tunnel  connecting  boiler4ioWJ^  1 
tuachine  shop  and  compressor  plant,  ecr^'es  as  a  eonduit  for  8t«am  and  ^i 
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pipes.     The  blacksmith  shop  is  50x154',  with  u  50x90'  wing,  of  ashlar-finished 
redstone,  with  fire-proof  steel  truss  roof  husing  3  large  vetiLilalon*,  and  is 
equipped  witii  12  forges,  steum-hanimera,  fati,  bolt-entters,  driiln^  grindstone, 
etr.,  being  a  model  smithy  in  e\ery  respect.     Near  No.  7  shaft  are  two  boiler- 
houses,  e^ch  having  eight  lOO-h.  p,  Roberta  lubnlar  return  fiorizontal  boilers, 
A  56x75'  boiler-hcmse  at  No.  fi  whaft  \ni»  four  2f*0-h.  p,  Wlckas  water-tube 
vertical   boilers  and   nii^e   100-h*   p.   horizontal   loconiulive   lirt'box   boilers, 
also  a  powerful  fire  pnnip.     The  water  for  boilers  and  mine  location  is  taken 
from  Portage  Lake,  tlie  pumping  station,  on  tlie  margin  of  I  lie  lake,  being 
of  ashlar-finbhed  redstoiie,  tlie  pumps  fnn^ing  water  for  one  mile  against 
a  hend  of  G40^     Tlie  eoid  yard  la  between  tihafts  2  and  4,     8te4im  engines 
have  been  replaced  by  electric  motors  in  the  carpenter  shop^  roundhouse 
and  smithy.     The  mine  has  a  private  telephone  system  with  25  irmtrumenls 
coiineeting  the  princii>al  mine  and  mill  buildings,  and  a  20x25'  frame  exchange 
building.     The  company  owna  several  hundred  d\\ citings,  the  newer  struct- 
ures being  mostly  of  7-room  size,  oji  solid  stone  foundations,  the  mine  loea- 
tion  being  noted  for  its  neatness.     The  company  als*.)  has  extensive  holdings 
of  valuable  land  adjoining  tlie  city  of  Hancock,  and  portions  of  this  ground 
are  platted  from  time  to  time,  for  residence  purposes,  and  sold  at  gcwid  prices. 
The  Quincy  &  Ton4i  L^ike  railroad,  6  miles  long,  built  by  tiie  company 
in  1890,  touches  all  of  the  shafts  and  huilditigs  at  the  mine,  and  at  the  l»oiler 
house,  wharves  aiid  coal-shed  at  the  mill,  and  is  comic*i'led  with  the  Mineral 
Range,  Hancock  &  Calumet  and  Copper  Range  railroads.     The  Quincy  & 
Torch  Lake  has  solid  rock  ballasting  and  steel  bridges,  with  a  continuous 
downgrade  haul  between   the  mine  and   the   mill.     Equipment  includes  6 
loL'oniotives,  freight  cars  and  nearly   150  hopper-eara  for  rock.     All  of  the 
newer  cars  have  automatic  couplers  and  air-brakes.     The  roundhouse  is  near 
>io.  7  shaft  and  has  a  36x4(K  addition  containing  a  special  machine  aliop 
far  the  use  of  the  railroad. 

TJie  mills  are  at  Mason,  on  Torch  Lake.  No.  1  mill,  of  woodj  has  5 
.Allia-Ohalmers  2- way  stamps  with  20*  cylinders,  using  the  coarse  stamping 
system.  Dressing  machinery  includes  92  Hodge  jigs  and  30  Wilfley  tables, 
ctnd  40  extra  roughing  jigs  and  30  finisliing  jigs  were  added  in  1903,  and  8 
cnore  roughing  jigs  ami  (>  finisher  jigs  were  added  in  1904,  the  latter  treating 
d&aterial  in  combination  with  WilHey  tables.  No.  2,  standing  630'  north 
of  the  old  mill,  is  132x215'  in  she,  of  steel  on  stone  foundations,  with  l^SO 
'Windows,  eacli  having  13V^  sq.  ft.  of  glass,  flooding  the  interior  with  light. 
*This  mill  has  three  20*  Allis-Clialmers  heads,  each  stamp  set  on  founda- 
t.ions  of  heavy  timbers  and  concrete,  surmounted  by  a  bottom  plate  of  22 
t.oiis,  a  middle  plate  of  18  tons  and  a  top  plate  of  18  tons,  all  of  solid  iron 
castings,  above  which  are  the  mortar-lx>xes  of  the  stamps.  Finisher  jigs 
Qjid  sUme-tables  have  been  replaced  by  24  Wilfley  tables,  S  for  each  ^tanip, 
^'^ist'ed  by  4  Standard  concentrators.  Each  stamp  has  12  rough  jigs^  li 
WUfleys  for  finishing  and  2  Wilficys  and  1  Standard  table  for  slimes.  Stamps 
have  1^  revolving  screens  for  mortar-boxes  and  the  mill  has  a  settler,  from 
which  alimes  are  taken  to  the  Wilfley  tables,     liegri tiding  is  done  by  a  Treat 
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Chile&n  grinder  with  3  ji^  and  3  Wi]fle)rs  vks  auxiiiaries,     Ilfgnndiiig 

raggings  in  No,  I  is  doiip  by  nii  Allii^-Chahners  Huntiugton  mill.  Tli*;  nio 
tare  of  all  stamps  have  hydraidii'  dLsiharges,  whirli  give  about  60%  of 
total  production  of  copper  sei^urpd  at  the  millB,  Hie  power  plant  at  No.  \ 
mill  ia  56x90",  of  steel  on  stone  foundntious,  housing  four  250-b.  p.  Wick 
vertical  wat«r*tul>e  lioilers,  and  having  a  100'  smokestack  surmounting 
30'  foundation.  Both  mills  have  trolley  systems  for  handling  ailiieral,  aodT^ 
a  short  mdway,  with  electric  locomotive  hauhng  -l-ton  mioenii  cats,  cou- 
nect*i  the  two  mills,  A  54'  platform  Howe  mineral  scale  lias  1 10  ton^  f  apacity 
The  heads  in  the  two  mills  averaged  570  tons  daily  in  July,  1904,  or  aa  in- 
crease of  about  25*;'J,  in  two  years,  gi\iiig  a  grcj«s  stiunping  rapacity  of  about 
4,00()  tons  daily,  allowing  for  time  lost  in  changfiti  and  repairs. 

The  51x51'  brick  and  steel  pumphouse  at  the  mill  has  a  20,000,000^- 
Ion  Alhs-Clialmers  vertical  triple-expansion  pump,  and  the  old  pump- 
house  lias  3  pumjis  with  a  eombiiied  capacity  of  21,000,000  gallons  duilv 
Water  is  taken  from  a  7x7'  6'  tumiel,  driven  lOO*  uiidcr  the  bed  of  the  laii' 
A  6x6'  0"  tunnel  440'  long  connects  the  mills,  boiler-houses  and  pump-housesi, 
this  being  bricked  and  plastered  inside  mid  carrying  both  water  and  sttum 
pipes.  The  mill  has  an  elet! rir  light  plant,  machine  shop  and  sundi^*  minor 
buildings,  and  a  considerable  viUtige  has  grttwn  up  abt»ut  the  works. 

The  Quincy  lias  three  docks.  One  is  at  Hancoi'k,  with  a  40x416'  uliarf 
and  64x121'  warcliouse*  with  deep  wiiter  in' front  and  railroad  tracks  Ijehifid. 
A  second  dock,  at  the  Ripley  smelter,  !ias  a  350'  aliipping  wbarf  for  copper 
and  a  250*  coal  wharf.  The  third  diM-k,  at  the  Torch  Lake  miUs,  has  i 
40x400'  wharf,  built  of  Washington  fir,  v\ith  18'  of  water  alongside,  on  || 
standing  a  300x300'  eojJ-shed  of  steel  with  comigated  iron  siding  and 
ing,  having  storage  capacity  for  K0,rMI0  toiwi  of  bituminous  ooid,  this  beij] 
about  the  annual  consumption  of  tlie  mine  and  mills.  There  are  three  co 
lioists,  with  V2^Y  steel  towers  t ra \'i4iiig  on  a  track  22'  wide  and  StKK  Ion 
that  nms  the  entire  Jeiigtli  of  the  sIkhI.  The  coabhoists  arc*  op<» rated  by  steaii 
pAvcr  and  can  unload  100  tons  each  i>er  hour.  The  phmt  was  built  by 
American  Bridge  Co.,  at  a  cost  u\  ab^iut  $200,t>or^.  and  effect^s  a  saving  { 
about  1 2  cents  per  ton  on  all  cotil  u.seil  by  the  compuny.  The  railroad  reach 
the  slied  by  a  G50'  trestle,  |»artly  t»f  timber  and  partly  with  steel  beiits,  i 
ported  on  240  concrete  piers. 

The  Quincy  smelter,  blown  in  Dec.  1,  IKON,  is  at  Ripley,  opp<jsite  Hough- 
ton, principal  buikiings  l*eing  of  ashhir-fmi.shed  redstone.  The  84x144' 
imiin  building  Iiils  four  40-ton  reverbemtory  furnace-s  with  75'  stacks,  an 
a  new  reverb lera to ry  l>uildiiig  has  a  furnace,  blown  in  St*ptenil»er,  1904, 
about  50'/J  greater  capacity  than  t  he  old  rc*v<^^be^ltf*nes.  The  new  furnuc^ 
casts  in  uutoniatie  moulds.  (Mhcr  structures  arr^  the  cup<»la  building,  engint 
bouse,  eastinjij-housc,  coal-shed,  coo|kt  shop  and  a  50x100'  frame  wan*botJ 
The  smelter  is  estinuited  to  save  tlie  Quincy  about  $100,000  yearly 
trolley  dipping  systetn  and  a  trolley  system  for  handling  large  bars  an 
cakes  are  in  use,  and  mineral  is  transported  from  mills  to  the  smelter 
hopper-cars,  instead  of  in  barrels  as  formerly,     \  neu   mineral  war^hou 


QUiNCr—RAAfBLER. 


679 


40x95',  of  redstnne,  was  buill  IfKIL  Car^  enter  <iver  a  460'  trej^tle  and  dump 
into  large  biiis  with  hopfx-r  bottoms,  wlienec  mineral  is  drawn  off  as  required. 
Mineral  is  brought  to  the  warehouse  m  steel  tars,  instead  of  in  barreb,  aa 
formerly,  and  remaina  for  2t  hours  at  an  average  teniperature  of  8(F  F*, 
thereby  evaporating  considemble  moisture-  In  addition  to  its  own  work 
the  Quincy  smelter  ubo  treats  the  mineral  of  the  Franklin  mines. 

The   prt>cb»etinri  of  refined  copper  has  renmined  ahoui  stationary  f^>r 
aeveral  years,  hut  constantly  inere^iwing  riK»k  fjriHlurtioii  Ls  riMjuirrd  to  main- 
tain the  output  of  fine  ropjjor.     The  preceding  tnhle  givet^  full  dc tails  regard- 
ing the  falling  ctfT  in  values.     Barring  aecidents,  1905  sliould  show  a  small 
increase  in  fine  copi^er  pnuiured. 
I_^       But  for  the  heavy  outlay  for  improvenjents  begun  in  1S9S,  the  Quinc  y 
UPDuld  not  operate;  at  a  profit  on  12*t'ent  copp**r.     The  wit^dotn  of  the  licavy 
"%Jt petidi t u res  then  made  wa#?  que«tionixi,  rather  queruiou*<ly,  by  many  share- 
holders, but  It  was  vital  to  tlic  miiie'a  future.     The  mine  is  being  very  care- 
fully  managed,   but   its  officers  have   no  sinecures.     Tliere  are   many  and 
serious  pn)l>lems  arising  from  year  to  year,  each  demanding  prompt  stilutiotu 
Tliat  the  Quincy  has  been  ai)k"  to  maintJtin  product  ion  and  continue  lieavy 
dividend  pKiymenls  under  the  many  disiul vantages  fmm  which  it  lias  suffered, 
is  ample  evidence  of  the  ability  with  which  the  proj>erty  is  being  handled. 
QiraiCY  MINING  C0<  UTAH. 

Prcjpcrty  sfiUb  11)02,  to  Daly  West  Mining  Co. 

QtrmxERA  MmmG  co.,  ltd,  Mexico. 

Offices:  18,  Bishopsgate  St,,  Londoti^  E.  CX,  Eng.,  and  2,  i>f|uare  de 
rOpera,  Paris,  Fnince.  Mine  office:  Alamos,  Sonora,  Mex.  J.  Kulp,  chair- 
man; J,  G.  Mills,  secretarj^;  E.  Henaud,  manager.  Capitalization,  £52j[)00. 
l^ys  annual  dividends  of  2s.  to  5s.  It  is  primarily  a  sii  ver  mine,  nmkitig  lead 
and  copper  as  by-pr<Mluet«.  Main  shaft  is  1,100'.  Has  steam  and  electric 
power,  20-«tamp  mill,  2(>-ton  leaching  plant,  25-tnu  concentrator  and  SMon 
amelter,  employing  several  hundred  men.  Production  for  1903  was  18^000 
kgl9,  of  refined  copper. 

CLEY  &  SHAW  CLAIMS.  BRITISH  COLUMBIA. 

I^ndSf  7  pjitented  claims,  area  268  acres,  at  Brown's  Bay,  Discovery 
Ige,  Vancouver  Inland,  B.  C,  with  4  ore  l>odies,  opened  by  tunnels  of 
35%  122'  and  256',  showing  Iwrnite  giving  average  assays  of  H%  copper, 
2  OT.  siver  and  S-'J  gold  per  ton.     Presumably  idle. 

RAMBLER  COPPER  MlfllNG  CO.  ARIZONA. 

Office:  110  Sciuth  Broadway,  Los  -\iigeles,  Cal.     Mine  office:  Stoddard, 
Yft\^pai    Co..    Ariz.     Henry    Iteifsneidcr,    sup)erintendent.     Capitalization 
$5f}0,000,  shares  $1   par.     Lands,  7  claims,  area   HO  acres,  showing  ores 
l^iving  a.ssaya  of  12%  to  42*^.  copper.     Has  gasoline  power. 
RAMBLER  COPPER  MINING  CO.  WYOMING. 

Property  tran^sfirred,  Oct.  1,  lfl02,  to  Rambler  Mining  &  Smelting  Co, 
RAMBLER  MINING  CO.  WYOMING. 

Office  and  mine:  Rambler,  Carbon  Co.,    Wyo.     Idle.     S.   H.   Potter, 
(ideot;  Aaron  Slothower,  treasurer  and  general  manager;  L.  S.  Niece, 
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^ecretAiy.  Organiwd  under  law©  of  Wyoming,  with  cApitalizat  ion  $2,p00,000» 
nhares  $1  par.  Laiid^,  L>  claims,  area  160  acres,  In  the  Battle  Lake  dktrict, 
showing  veins  occurring  as  fissures  in  diabase  schists  and  a*  contacta  betu'een 
diabase  and  quartzite,  veins  ranging  1'  to  6'  in  widtli,  and  gi\'i»g  aamyi 
up  to  25%  copper  and  $1  to  $10  gold  per  ton,  from  oxide^  carbonate  and 
sulphide  ores.  De\  elt>pincnt  is  by  a  lOO'  main  shaft  and  a  55<y  crcMscttl 
tunnel.  Idle  at  lf*st  ucckuhLh, 
RAMBLER  MINING  A  SMELTING  CO,  WYOMING. 

Uffire:  Laramie,  Wyo.  Aline  offiLc:  Holmes,  Albany  Co,,  Wyo,  Or- 
gani/^ed  October,  1902^  under  la  wc?  of  Wyoming,  with  capitali/-atiou  $2,000»000, 
shares  $1  par^  Frank  M,  Wooton,  pre^sident;  Averj'  T.  Holmes,  vice-presi- 
dent^ Milton  M.  Green,  ?e<•^etfl^J^  Properly  is  leaded  to  the  North  American 
Exploration  Co.  Lands,  10  rlainm,  anui  200  acres,  at  head  of  Douglass  Creek 
in  the  Medi<  ine  liow  Kaiige,  9,500'  above  sva-level  and  well  timbered  with 
gpmee  atid  pine. 

Mine  was  opened  for  gold  in  1870  and  relocated  for  copper  in  1900. 
Country  rock  is  dioritic  granite,  no  sedimentary  beds  being  found  in  tlie 
neighborhood,  and  ore  body  apparently  \a  ii  fauh-fissure,  in  granite.  Mine 
is  opened  by  a  65'  vertical  sliaft,  from  Itottom  of  which  an  incline  nindonthe 
vein  at  an  angle  of  45°,  with  three  levels  ojietied.  The  vertical  main  working 
shaft,  17.5'  deep,  is  connected  with  the  oi^inial  workings  on  the  second  level 
at  95'  and  at  the  tliird  level  at  12^S'.  There  ure  shaft-houses  at  both  aliaft£, 
the  working  shaft  Inning  a  cage  and  35-h.  p.  friction  hoist.  The  mine  has 
about  1,000'  of  underground  openings,  and  is  rlaiiiied  to  have  22,100  tons 
of  ore,  ratiging  from  20%  to  45%  copper,  blocked  out  for  stopiug,  on  the  first 
and  second  levels.  Exact  size  of  the  ore  body  is  imdetennined»  but  ore  give* 
assays  ranging  from  f>%  to  3f>%  copper,  with  a\'erage  i^tuma  of  about  33% 
copper  from  carefnily  hand-s*^lected  ore  sliipped  in  l&t>2.  Ore  has  a  gangue 
of  decomposed  gmnite,  giving  talcose  alteration  products  and  carrying  more 
or  lcs.s  pyrite,  Jiematite  and  marcasite,  all  usefu'  '^  xes  and  all  carrying  smal 
percentages  of  copjxr.  The  gangue  ia  easily  separable,  if  concentratioi 
should  be  de-sin^d  on  tlie  low-grade  ores. 

The  Rambler  carries  a  great  variety  of  copper  minerals,  in  x-ariou^^^s 
stages  of  alteration  and  associated  with  sundry*  rare  metals  in  commertia'-* 
quantities,  but  comparatively  free  fmm  such  deiet-erious  elements  as  anti-  S -^ 
mony,  bismuth  and  arsenie.  The  vein  carries  a  little  native  copper, 
ciated  with  cuprite,  in  the  upper  levels,  and  aliM*  gives  melaconite,  eh 
ocolla,  chalcocite,  co\ellite  and  chalcopyrite,  and  is  e-spe«'iaily  notable  fo 
containing  large  quantities  of  covellitc  carrying  gold,  iridium,  osmiuiia^  ^ Hi. 
palladium  and  platinum,  the  latter  occurring  us  sperrjdite,  the  only  knowT^^"'^-'* 
occurrences  of  platinum  with  copper  being  in  Wyommg.  Assays  of  flaii-  j^- 
bler  matte  have  given  returns  as  Colloids,  per  ton  of  blister  copper:  6,75  o^  -^' 
silver.  2.25  oz.  gold  and  platinum,  and  6  oz.  palladium.  The  value  of 
palladium  is  contingent  upon  finding  a  market  for  this  rare  metal  at  $10 
ounce,  in  considerable  quantities.  Cost  of  refining  the  matte  and  separatii  "^S 
the  various  rare  metals  is  approximately  $40  per  ton,  or  2  cents  per  lb.  ^==>/ 
blister  copper. 
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Surface  improvements  include  a  21x44'  shafthouse,  ore  bins  connected 
with  shafthouse  and  smelter  by  trestle,  carpenter  shop,  smithy,  office,  assay 
office,  sawmill,  boarding .  house  and  bunk-houses,  also  a  smelter,  with 
40-ton  water-jacket  blast-furnace,  which  makes  matte,  when  in  operation. 
Ores  are  self -fluxing.  Production  in  1903  was  249,196  lbs.  fine  copper. 
RAMBLER  EXTENSION  MINE.  WYOMING. 

Includes  the  Big  Nell  and  sundry  adjoining  claims,  in  Albany  county, 
Wyoming. 

RAMMELSBERG  MINE.  GERMANY. 

Office  and  mines:  care  of  Konigliches  Oberbergant,  Clausthal  im  Harz, 
Germany.  Property  is  owned  jointly  by  the  Crown  of  Prussia  and  the  Duchy 
of  Brunswick.  Employs  about  650  men.  Bergrat  Richard,  director. 
The  ore  occurs  as  a  great  lense,  40^  to  50^  in  width  and  about  4,000^  long, 
country  rocks  being  schists  intercalated  in  Devonian  slates.  Ores  are  chalco- 
pyrite  and  tetrahedrite,  associated  with  galena,  sphalerite  and  pyrite. 

The  mine  is  developed  by  shafts  of  296  metres  and  316  metres,  and  has 
about  15,000  metres  of  openings,  estimated  to  show  about  15,000,000  metric 
tons  of  cupriferous  slates  carrying  an  average  of  about  6%  copper,  10% 
lead,  20%  zinc  and  3  oz.  silver  per  ton.  Mine  has  2  hoists,  good  for  350 
metres  depth,  and  a  30-drill  air  compressor. 

The  smelter,  at  the.  mines,  is  of  300  tons  daily  capacity.     Equipment 

mdudes  20  kilns  and  ovens  for  calcining,  12  blast  furnaces,  of  25  tons  daily 

capacity  each,  and  5  reverberatory  furnaces  of  15  tons  daily  capacity  each. 

Product  is  turned  out  as  blister  copper  and  anodes.    The  works  also  have 

^  electrolytic  refinery,  and  an  acid  plant,  annual  capacity  of  latter  being 

25,000  tons  of  sulphmic  acid  of  50^  Beaum^.     Annual  production  of  the 

^vorks  is  about  1,700  metric  tons  of  refined  copper,  in  various  forms,  and 

llOOtons  of  bluestone.     Production  in  1902  was  3,608,930  lbs.  electrolytic 

cof^r;  1,074  metric  tons  blue  vitrol;    96.5  kgs.  refined  gold,  11,522  kgs. 

'^fioed  silver;  5,239  metric   tons  lead,   also  minor  by-products  including 

copperas,   zinc- vitriol,  soda,  etc.     Production  for   1904   was   1,584  metric 

^itt  re£end  copper. 

MHA  DE  RAMOS.  MEXICO. 

Office:  care  of  D.  E.  Murphy,  lessee,  Aguascalientes,  Mex.     Mine  office: 
^Umoe,  San  Luis  Potosi,  Mex.     Francis  H.  Sisterman,  general  manager, 
^a  producer  of  silver  and  copper.     Main  tunnel,  1,000^.     Has'  steam  and 
fKoline  power  and  concentrator,  employing  about  260  men. 
JOSE  TOMAis  RAMOS.  CHILE. 

Owns  the  Chalinga  mine,  in  the  department  of  Illapel,  Chile.     Idle. 
SAMSDBLL-PARROT  MINE.  MONTANA- 

At  Butte,  Silver  Bow  Co.,  Mont.  Is  connected  on  the  400^  and  500' 
fevek  with  the  Colusa-Parrot  mine. 

lAIKIH  COPPER  MINING  CO.  WYOMING. 

Office  and  mine:  Rawlins,  Carbon  Co.,  Wyo.  Organized  1904,  with 
apitaliiation  $25,000. 
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RANSOH  COPPER  MINING  COBiPAKY  OF  ONTARIO,  LTD.        ONTARIO. 

Utiicc:  SmuIi  St+'^  Mitrie,  Mich.  Urgnnized  IWi,  under  laws  of  Untttrio, 
witli  capilalizutitiii  $3,<K)n,(XKJ,  slmres  $1  par.  B.  Fnirik^  president;  Da\"id 
Eustauder,  set-relary ;  D.  J.  li;uLsoii,  su|K*ririteijdent;  R.  H,  Taylor,  consulting 
engiaeer;  Jolm  C.  Byrne,  mining  ciipUiin.  Land.s^  3,GO0  ucres,  in  Chesiey 
and  Anderson  twps-,  .'Uj^rtnia,  OLitario,  siiid  to  sliow  14  veiri8,  of  whioh  6 
contact  veins  have  been  prospected^  these  averaging  25'  width  and  giving 
assay  values  of  12%  ru^jfXT  and  3  oz.  silver  per  ton,  fn^m  rhaliupyrite. 
Has  steam  puwtT  and  S  sfiaftw^  of  23'  to  75',  Idle. 
RARITAN  COPPER  WORKS.  NEW  JERSEY. 

Works  nlfiee:  Perth  Aniboy,  N,  J.  Is  owned  and  opemled  by  I  he 
Utkited  MetaU  Selling  Ci>.  Plant,  completed  in  1S99»  is  one  of  the  lafges^t 
and  most  mudern  tn  the  world,  doing  an  iininen.'^  bu.sincss  in  reBning  hh^ter 
copper  eleetrolyticaily  fnr  the  subsidiary  properties  of  the  Amalgamated 
Copper  Co.,  and  for  many  independent  mined  in  the  United  States^  Caimda 
and  Mexico.  i, 

RARUS  MIIfE.  MONTANA. 

At  Butte,  Silver  Bow  Co.,  Mont,  Held  l»y  the  United  Copper  Co.,  and 
is  the  subject  of  numerous  lawsuits  between  the  subaidiary  corporations  of 
the  Amalgamated  and  United  Copper  companies.  Employs  several  hundred 
men  whea  fully  worked,  but  in  idle  frequently,  owing  to  litigation.  Vein  vs 
upwards  of  300'  ^Wde  in  places. 
RAVEN  MINING  CO.  MONTANA. 

Mine  ofhce:  Butte,  Silver  Bow  Co.,  Mont.  Organized  1903.  Chas. 
E.  Morris^  preKideiit.  Lands  inclnde  the  Rfiven  mine  and  a  four-sevcntlis 
interest  in  the  Snoozer  mine,  with  an  option  on  two-sevenths  of  balance, 
located  near  the  Mountain  Consolidated.  Main  shaft  is  625',  showing  ores 
carrj'ing  values  in  siher,  gold  and  copper.  It  is  planned  to  sink  the  aliaft 
to  depth  of  1,(KX1'  during  1905. 
RAWLEY  MINING  CO.  COLORilDO. 

Mine  olTire:     Bonanza,  Saguache  Co.,  Colo.     David  G,  Weemfl,  manager 
OruH  (\arry  lead,  silver  and  copper.     Has  steam  and  electric  power. 
RAY  COPPER  MINES,  LTD,  ARIZONA. 

Offices:  I,  Gre^ham  Bldgs,,  London,  E.  C,  Eng.  Mine  office:  Ray, 
Pinal  Co.,  .Vriz.  Property  in  hands  of  a  receiver  since  1901,  owing  to  bad 
management  and  litigation.  Landsi  1,296  acres,  on  Mineral  Creek,  Pinal 
county.  Mine  is  opened  hy  shafts  and  tnnncLs  and  ha^  steam  and  gasoUue 
power,  with  a  250-ton  coneentratur  and  6-mile  narrow  gaugi*  railroad.  Is 
estimated  to  have  nearly  1,000,000  tona  of  4.5%  copper  ore  in  sight. 
Property  m  valuable,  and  with  renrgnnization  or  sale  should  make  a  gctod 
mine.  Management  sjiid  to  contemplate  resumption  of  work  and  milking  of 
main  shaft  to  depth  of  SOO'. 
RAYNOR  COPPER  MINING  CO.  CALIFORNIA. 

Office:  1003  Cnll  ftkijr.,  San  Francisco,  Cal.  Mine  office:  Lewis,  Mari- 
posa Co.,  Cal.  John  N.  Bourdette,  president;  H.  V.  Raym^,  secretary'; 
John  C.  Jens,  manager*     Has  carbonate  and  sulphide  ores  of  copper,  opened 
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by  shafts.    Has  gasoline  power  and  is  said  to  plan  installation  of  a  small 

smelter.     Employs   10  to   15  men. 

READY  PAT  Mmilf G  CO.  NEW  MEXICO. 

Mine  office:    Hillsboro,  Sierra  Co.,  N.  M.     Ores  carry  gold,  silver  and 

copper.     Presumably  idle. 

REALTY  SYNDICATE.  CALIFORNIA. 

Offices:    101    Sansome   St.,    San    Francisco,   Gal.     Mine   office:    Mills 

College,  Alameda  Co.,  Cal.     F.  M.  Smith,  president  and  general  manager. 

Property  is  the  Leona  Heights  mine,  in  the  outskirts  of  Oakland,  showing 

cupriferous  iron  pyrites  with  hea\'y  gossan  capping,  ore  carrying  1%  to 

2%  copper  and  being  rich  in  sulphur. 

REBECCA  COPPER  MINING  CO. 

Office:  542  The  Rookery,  Spokane,  Wash. 

REBECCA  EXTENSION  COPPER  MINING  CO. 
Office:    Spokane,  Wash. 

KINA  LA  RECOMPENSA.  MEXICO. 

Mine  office:    Santa  Maria  Dolores,  Durango,  Mex.     P.  J.  Opperman, 

superintendent.     Ores  carry  gold,  copper  and  zinc.     Has  steam  and  water 

power,  and  a  10-stamp  mill,  emplo3ring  about  60  men. 

RED  BIRD  MINING  CO.  MONTANA. 

Office:    Helena,    Mont.     Mine   office*:    Austin,    Lewis   &   Clarke  Co., 

Mont.    Employs  32  men.     Organized  August  18,  1902,  under  laws  of  Mon- 
tana, with  capitalization  $1,500,000,  shares  $5  par.     Samuel  J.  Punches, 

president,  treasurer  and  general  manager;  R.  A.  Punches,  vice-president; 

J*  M.  Clements,  seeretary.  Lands  include  the  Red  Bird  mine,  area  180 
^res,  in  the  Greenhorn  district,  showing  country  rocks  of  granite  and  lime- 
stone, carrying  15  fissure  veins,  of  which  6  of  5'  average  width  are  being  dcvel- 
<*ped,  these  giving  estimated  aveni^  values  of  21%  copper,  45%  lead,  35  oz. 
^ver  and  $5  gold  per  ton,  from  oxide  and  sulpliide  ores.  Property  also 
8How8  a  42%  iron  ore  body.  Mine  is  developed  by  shafte  of  'Mf,  350^, 
W  and  600^,  with  about  2,000^  of  underground  openings.  Company  also 
^  taken  a  bond  and  lease  on  a  property  adjoining  the  Red  Bird,  on  which 
•  W  vertical  shaft  shows  a  Kf  vein  carrying  7%  copper  ore.  Has  steam 
P<>wer  and  ships  ore  to  the  Helena  smelter,  a  spur  from  the  Northern  Pacific 
^road  permitting  loading  of  ore  direct  from  mine  into  cani. 

In  1904  the  company  acquired  the  Copper  Hill  and  lieliance  groups. 
^  Qopptr  Hill,  near  Austin,  has  a  150^  shaft,  shoi»ing  a  30^  vein,  and  is 
hieing  fitted  with  a  new  mining  plant  The  Reliance  group,  in  High  Ore 
^Sulch,  Cataract  district,  Jefferson  county,  is  a  producer  and  is  being 
Civ«&new  machinery. 

The  company  paid  mofithly  dividends  of  $3,000  during  1903  and  1904, 

«od  has  paid  $78,000  to  end  of  1904.    The  Red  Bird  is  an  excellent  example 

^  a  small,  wdl  managed  and  profitable  mine. 

ISD  CLOUD  MINE.  MONTANA. 

Office  and  mine:    Garnet,  Granite  Co.,  Mont.     Dr.  Peter  Musstgfono 

superintendent.    Ores  cany  gold,  silver,  copper  and  lead.     Has  a  10-«tei 

mill  and  steam  power,  employing  about  40  men. 
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ARIZOHA. 

C.  Perry.  Agrent.     Idle, 

WASHIlfGTOIf. 
Ores  cany  gold,  cinnabai 


RID  CLOUD  BilNING  CO.  CALIFORinA. 

Office:     Los  Aiigc4es,  CaL      Mine  office;    SaltoQ,   Riverside  Co.»  CaL 
E.   H.  Gould,   superintendent.     Ores  cany  gold,   silver,   copper  and  lead. 
Has  at'cam  and  gasoline  pcjwer,  2-61^01  p  mill,  concentrator  and  80- ton  smelter, 
employing  abtjnt   50  men  at  last  accounts. 
HED  JFOX  MimUG  CO.  BRITISH  COLUMBIA. 

Mine  cjffice:    McGuigan,  Yale  ^  Cariboo  district,  B.  C»     Has  cupriferous 
Bilver-lead  ore^. 
RED  JACKET  &  BISBEE  DEVELOPMENT  CO,  AKIZORA 

Ont  of  buaincsa,      Fully  described  in  Vol.  IV. 
RED  ROCK  COPPER  CO. 

Mine  office :     Tucw>n,  Pima,  Co.,  Ariz,     J. 
RED  STAR  MINDTG  CO, 

Mine  office:     Kalania,  Cowlitz  Co.,  Wash, 
and  copper.     Apparc^ntly  iiUe. 
RED  WING  MINING  d  MILLING  CO*  UTAH. 

Mine  office:     Bingham  Cfinyon,  iSalt  Lake  Co.,  Utah.     E,  W.  McOarrick, 
superintendent.     Hjia  aurifcrtjus  and  cupriferous  silver-lead  ores. 
RED  WING  EXTENSION  MIIONG  CO,  UTAH, 

Office:  care  of  H.  VV.  McGarrick,  president,  Salt  Lake  City,  Utah.  Mine 
office:  Bingham  C^anyon,  Salt  l^ke  Co.,  Utah.  Capitalization  $125,000, 
flharea  25t\  par.  Lands,  120  acres,  adjoining  the  Red  Wing  mine,  showing 
a  4'  vein  giving  average  assajrs  of  about  0.5%  copper,  7%  lead  and  8.5  o*. 
silver  per  !on^  with  about  60J>f>0  tons  of  ore  said  to  be  in  sight. 
REDDING  GOLD  &  COPPER  MINTWG  C0<  CALIFORNIA. 

Office:  222  California  Safe  Depof*it  Bldg,,  8an  Francisco,  Cal.  Mine 
office :  He<lcliiig,  Shasta  Co.,  Cal.  Organized  under  lai^-s  of  South  Dakota^ 
with  ca]>italization  Jl ,000,000.  Has  authorized  a  bond  is;sue,  amount  not 
learned,  at  6%  Calvin  S.  Mitchell,  president*  Thomas  M,  Gilbert,  we- 
president ;  Thomas  Gillw^rt,  secretary ;  \.  K.  Wat  kins,  superintendent.  Lands. 
about  30  claims,  including  the  Bedford  groups  north  of  Keswick,  the  Stabler 
group,  north  of  Centerville,  and  the  Sky  Blue  group,  at  the  mouth  of  Middle 
Creek,  Has  steam  power. 
REDEMPTION  MINE.  ARIZONA. 

Office  and  mine: care  of  R.  J.  Ferguson  ii  Sons,  ownetis,  Chloride,  Mohave 
Co.,  Ariz.     Ore^  are  auriferous  and  argentiferous  copper  oxides. 
REDWOOD  COPPER  QUEEN  MINING  CO.  CAUFORNIA 

Office:  San  Francisco^  CaL  \\\  P,  Ferguaon,  president ; Thoe.  Mellersh, 
secretary  and  treasurer.  Land.s,  840  acres,  patented,  35  miles  southeafrt  of 
Ukiah,  Mendocino  county,  Califoniia,  developed  by  tunnels  and  winies. 
Vein,  much  broken  by  faults  pnmiinent  on  surface,  has  a  2*  to  4'  go^an 
capping  tmcealiie  for  a  mile.  Country  rocks  are  bret^ciated  porphyry  and 
sandstone.  Ore.H  include  azurite,  mahichite,  cuprite,  naelacoDite,  tetra- 
hedrite  and  chalcopyritx!, 
REED  GOLD  dfc  COPPER  MINING  CO.  VIRGIKIA 

Letter  returned  unclaimed  fpim  former  office,  Norfolk,  Va, 
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REFORMA  MIiaifG  CO.  MEXICO. 

Letter  returned  unclaimed  from  Fuerte,  Sinoloa,  Mexico. 

COMPAlilA  MINERA  LA  REINA.  MEXICO. 

Mine  office:  •CusihuiriiLchic,  Chihuahua,  Mex.     Ramon  Navarro,  presi- 
dent and  manager.     Ores  carry  silver,  lead,  gold  and  copper.     Has  gasoline 
power  and  three  Huntington  mills,  employing  about  150  men. 
mHA  REINA  DE  CORBE.  MEXICO. 

Mine  office:  Alamos,  Sonora,  Mex.  Alfredo  R.  Cano  y  Ca.,  owners: 
Juan  G.  Cano,  manager.     Ores  carry  gold,  silver  and  copper. 

COMPAinA  MINERA  REINA  DE  COBRE.  '  MEXICO. 

Mine  office:  Ejutla,  Oaxaca,  Mex.  Capitalization  $100,000,  Mexican. 
Jas.  Butler,  general  manager;  Juan  de  Peza,  superintendent.  Property  is 
the  Luna  de  Oaxaca  mine. 

REINDEER  MINING  CO.  '  IDAHO. 

Office  and  mine:  care  of  A.  M.  Strode,  president  and  manager,  Mullan, 
Shoshone  Co.,  Idaho.  Said  to  have  a  vein  lowing  2f  of  20%  copper  smelt- 
ing ore  and  3'  to  6'  of  concentrating  ore. 

REINS  COPPER  CO.  MONTANA. 

Office  and  mine:  46  East  Broadway,   Butte,  Silver  Bow  Co.,  Mont. 
Employs  about  25  men.     Organized  April  27,  1903,  under  laws  of  Montana, 
with  capitalization  $1,500,000,  shares  $1.50  par.     John  P.  Reins,  president; 
Thos.  M,  Hodgens,  treasurer;  W.  W.  McDowell,  secretary;  E.  J.  Trerise, 
&rea  superintendent ;  G.  L.  Thompson,  purchasing  agent.     Lands,  one  claim, 
18  acres,  in  the  Meaderville  copper  belt,  just  east  of  Butte.     Mine,  formerly 
^wn  as  Betsy  Dahl,  later  as  the  Combination,  was  tied  up  by  litigation 
(n>m  1881  to  1902.     Is  opened  by  an  SOO'  shaft  with  800-gallon  pumps  on 
^  SOC  level.    The  east  drift  on  the  bottom  level  shows  a  7'  vein  of  copper- 
^ver  ore.     Property  carries  the  extension  of  the  Leonard  vein  and  adjoins 
the  Minnie  Healy  mine.     Equipment  includes  a  240-h.  p.  steam  plant,  900^ 
^KNst  and  5-drill  air  con^>ressor.     Property  will  begin  shipping  to  the  Washoe 
^Qielter  in  1905.    Management  is  good,  and  property,  though  small,  is  con- 
sidered promising. 

^SUANCE  GOLD  MINING  CO.  ARIZONA. 

^  Ifine  office:    Groom  Creek,  Yavapai  Co.,  Ariz.     L.  A.  Da  vies,  superin- 

tendent.    Has  steam  power  and  10-stamp  mill. 

ItSUANCE  GOLD  ft  COPPER  MINING  CO.  ARIZONA. 

Office:  15  Brown  Palace  Hotel,  Denver,  Colo.  Mine  office:  Turkey 
Oeek,  Yavapai  Co.,  Ariz.  Capitalization  $1,500,000,  shares  $1  par.  C.  S. 
licEbEth,  president;  E.  J.  Price,  vice-president;  H.  G.  Trester,  secretary; 
^.  D.  Webster,  superintendent.  Lands,  11  claims,  area  220  acres,  in  two 
^Kmps,  in  the  Big  Bug  district,  showing  auriferous  and  argentiferous  copper 

aiPUBUC  CONSOLIDATED  MINING  ft  MILLING  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  Thos.  B.  Crow, 
4RqKrintendent.  Ores  carry  gold,  silver,  lead  and  copper.  Has  steam 
^power  and  employed  about  20  men  at  last  accounts. 
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REPUBLIC  SMELTING  CO,  COLO 

Office  and  mines:     LeadviUe,  Lake  Co.,  Colo,     CapitAlIsEation  $500,000. 
Prtiperty  is  Uie  rciHodelptl  50Ot<»M  i*melter,  vi\Xh.  3  furnaces,  formerly  oviDcd 
by  the   Boston   Gold-Cofiper  Co, 
RESCUE  COPPER  CO.  '  ARIZON 

Evidently  ri'or^anized  as  Shotwell  Tri-Mountam  Copper  Co. 
RESOLUTE  COPPER  CO.  MICHIGAN. 

Ofiire:eare  of  J*»Iui  V.  Carey,  president,  EseanabOp  Mich.  LaiKM.  I. ICO 
aere*i,  in  sectiinis  7-lH^19^  58-29^  Kew^^naw  county,  Michigan.  Or^autiid 
1899,  under  Imu\s  of  Mirhigtin,  \\\\\\  puid-tip  capital  $25,000,  shares  $25  j»ir. 
John  D.  C'uddihy,  Calumet*  Mich.,  vict*-prt«idt»nt ;  A>  F,  Heidkamp,  Lake 
Linden,  Mich.,  secn^tar>';  J.  i^.  Naukervis,  Calumet,  Mich.,  ireaaurer.  Main 
shitfl,  379',  with  ahout  2JMy  of  drifl^*.  Idle  many  3-e^rs. 
MIMA  RESTAURADORA.  ARGEimifj 

Now  uwni'd  liy  Capillilas  Copper  Co.,  Ltd. 
MINA  LA  REVANCHA.  MEXICO, 

Mine  othco:     <  )joc:diente,  Zacaleeas,  Mex.     J,  Incamacton  Spina,  o\wt«?r; 
R.  iSpina,  managpr;     On^s  carry  silvi-r,  lead  and  cnpjKT.     Has  steam  power 
and  C'hilean  mill,  eiiijiloying  aljout  50  men. 
REVENUE  MINING  CO.  WASHINGTON. 

Uffirt*:  20t  Northvvesleni  Bldg,,  MiiineiipnJi.s,  Minn.  Frank  E.  Plummer, 
president;  Ettwn  Perry,  vicc-prc^idt■nl ;  D.  A.  Simmons,  seeretary;  8terliu^ 
Cross,  treasurer.  tJrpanized  1901,  under  lawa  of  Arizona,  with  cHpit^ilizalion 
$i^2.5n,Ot>C)^  shan:\s  %{  j>ar.  I^andB  inrhjde  \\m  Revetnjc  gnnip  of  140  acre*, 
showing  copper-gold  oit\s,  in  SteveiLs  county,  Wu.shitiE:ton ;  oil  UumA^  in  Utah; 
zinc  and  slale  laniLs  iw  \rkansiis,  arid  a  gas  frMiuliise  fiir  the  lo^\Ti  of  Belloii, 
Missouri.  Caotmt  1h'  learned  that  any  nurk  is  in  progres.s, 
REVENUE  MINING  &  MILLING  CO.  WYOMING- 

Office:  care  of  1^*.  D.  I{u.'<*el,  Denver,  (*olo.     Mine  office:    Eucampment, 
Carljon  Co.^  Wyo.     Devehjpment  ik  by  two  ImmeLs,  cutting  two  vein**  gi\iiJg 
good  assay  ^'alues  in  copper,  and  also  carrying  .small  quantities  of  gold, 
nickel   and   uranium. 
REWARD  MINE.  CALIFORNIA. 

In  Pluma.H  county,  California.      Formerly  known  as  the  C'C»snio[)olitaik 
Was  a  producer,  circa  I-S63,  l>ut   idle  many  ycari*.     Opened  by  tunnels  and 
shaft. 
REWARD  COPPER  MINING  CO.  ARIZONA. 

Miue  office;     Veknl,  Pinal  (*o.^  Ariz.     Him  auriferoys  copper  ores,  with 
.Hteam   plant,   2t>-st:inLp  n  ill  toid   20-tnn  cyjinide  plant. 
REYNOLDS-ALASKA  DEVELOPMENT  CO.  ALASKA. 

OHice:  60  Bniadway,  NfW  York.  Mine  office:  Valdez,  Alaska.  Enj- 
ploys  about  25  men.  Organized  HM)3,  under  !nws  of  Washington,  with 
capitali/jilion  $3,000,OIX}  .sliares  $1  par.  Hcnrj-  D.  Reynolds,  president; 
Frank  R.  Fuller,  A'ice-pre.'^ident;  Harriet  A,  Reynoldrt,  secretary  and  Irwu?- 
urer;  prfx-cdtng  ofRcerH,  Hon,  Jolm  G.  Brady  and  Hon.  Eben  Smith,  directors; 
Blarney  Slevenn^   grncral   nianagcr.     Lauds,  33  claims,  patented,  area  660 


ke        t 
un       j 


REYNOLDS' A  LASKA^RHODE  ISLAND.  687 

o  40-acre  millsite  and  6,000  acres  of  timber,  coal  and  oil  lands,  in 
iz  district,  showing  4  contact  veins,  or  lenses,  carrying  chalcopyrite 
about  11%  for  first  grade  and  3%  to  7%  copper  for  second  grade 
gold  values  of  $2  to  $9  per  ton.  Development  is  by  several  small 
d  open  cute  and  10  tunnels,  of  which  the  three  longest  are  140^, 

240^,  giving  about  820^  of  underground  openings.  Has  steam 
r  power,  with  2-drill  air-compressor,  and  is  installing  a  100-ton  con- 
at  the  Aurora  mine,  this  having  1  Gates  crusher,  2  trains  of  Cornish 
[untington  mills,  8  Frue  vanners,  amalgamating  plates,  etc.  Com- 
ree  from  debt  and  lias  clear  title  to  lands,  and  property  seems  to  be 
laged  arid   promising. 

BRE  MIiaifG  CO.  ARIZONA. 

e:  Muskegon,  Mich.  Mine  office:  SaiTord,  Graham  Co.,  Ariz. 
ganized^l903,  under  laws  of  Arizona,  \ivith  capitalization  $1,000,000, 
par.  Dr.  B.  D.  King,  president;  J.  B.  Bariow,  secretary  and  treaa- 
mds,  20  claims,  area  320  acres,  in  the  Lone  Star  district,  showing 
nna  developed  by  a  two-compartment  incline  shaft  of  540^,  with 
mderground  openings.  Has  a  28-h.  p.  steam  hoist. 
LD  MHIES  ft  DfVESTMERT  CO.  COLORADO. 

t  office:    Leadville,  Lake  Co.,  Colo.    Jesse  F.  McDonald,  manager. 

the  Rattler  and  Reconstruction  mines,  producing  gold,  silver^ 
copper.     Has  steam  power  and  employed  20  men  at  last  accounts. 

lA  MINERA  LOS  REYES.  MEXICO. 

;  office:  Zitacuaro,  Michoacan,  Mex.  Rafael  Rodriguez  Gil,  man- 
as  developing  a  copper  ore  body  by  tunnel,  with  about  100  men, 
iccounte. 

DS  MmE.  VERMORT. 

•  the  Elizabeth  mine,  at  South  Strafford,  Orange  Co.,  Vt.  Idle. 
ISLAND  COPPER  CO.  MICHIGAN. 

e:  45  Broadway,  New  York.  Mine  office:  Calumet,  Houghton 
1.  EImplo3rs  about  25  men.  Organized  1899,  under  laws  of  Michi- 
i  capitalization  $2,500,000,  shares  $25  par.  Wm.  R.  Todd,  pran- 
A.  O.  Paul,  secretary  and  treasurer;  Thos.  Dennis,  superintendent; 
odd,  Isaac  H.  Meserve,  Henry  A.  Wyman,  C.  J.  Devereaux,  John 
d  Jas.  S.  Dunstan,  directors.  Lands,  800  acres,  north  of  the  Frank- 
r. 

7  shaft,  275'  north  of  the  Franklin  Junior  boundary,  is  8x18',  with 
rtmento  and  is  500^  deep,  sunk  on  the  Pewabic  amygdaloid,  which 
y  wide,  with  2^  to  3'  near  the  hanging  wall  well  mmemlized  at  points. 
't,  abandoned  1902,  is  filled  to  the  first  level,  on  which  it  connecte 
2  shaft,  1,200^  to  the  northward,  also  8x18'  and  1,225'  deep,  having 
shafthouse  and  Nordberg  hoist  capable  of  raising  2-ton  skips  from 
jpth.  A  crosscut,  driven  180'  east,  encountered  the  AUouez  con- 
e  in  March,  1903,  and  drifting  on  that  lode  was  continued  until 
)4,  when  stopped,  owing  to  lack  of  favorable  ground.  No.  2  shaft 
cuts  both  east  and  west.    The  east  crosscut,  on  the  dghth  levd,  at 
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a  depth  of  1,000',  cut  two  apparently  valueless  amygdaloicbf  one  being  the 
Mesnard  epidote.  The  East  lode,  about  5'  wide,  carries  a  little  copper^ 
but  nothing  especially  encouraging.  The  West  lode,  96'  from  the  shaft 
and  7'  to  9'  widCt  carries  considerable  copper  in  bunches.  The  four  amygdir 
loid^  lying  between  the  West  lode  and  the  AUouez  conglomerate  ha^-e  beett 
tested  by  drifting  north  and  south,  three  ppo\nng  barren.  Principal  work 
of  1904  Wfis  done  on  the  West  lode,  U|>3n  the  8th  level  at  1,00(/  depth,  tliis 
showing  more  encouraging  ground  at  the  close  of  the  year.  A  crosscut  waa 
sent  to  tlie  Wei*t  lode  on  the  9tli  level,  and  development  begun  at  the  cki« 
of  1904. 

Surface  improvements  include  a  30x60'  machine  and  blacksmith  shop, 
a  30x50^  frariie  waruhouwe  sind  stipply  ofhce  and  15  dwellings.     No,  2  engine 
hotisii  ha.*4  a  12-drill  Kiind  compressor,  operating  2  power  drills. 
RHODESIA  COPPER  CO.,  LTD.  RHODESIA. 

Oflfices:  Suhshiiry  Ufjtt'ie,  London,  E.  C,  Eng.  Lord  Gifford,  chair- 
mjan;  Tom  Donald,  scrrctar)-;  T.  G.  Davey,  consulting  engineer;  Bi^huana* 
land  Exploratinii  Co.,  Ltd.,  manager  hi  South  Afrira,     Organised  Jan.  31, 

1902,  with  capital! zatmn  £750,000,  >hare8  £1  f>ar.  Lands,  60,000  acrea 
in  farms,  400  i^quare  milQ^  of  niLscellnneous  lands  and  righta  i/i  locate  150,000 
Rcr&s  of  farming  hind  ami  2,000  mining  claims  in  northern  Rhodesia*  0>m- 
p)any  has  located  290  clainift  on  ancient  copper  workings.  Tlie  Broken  HiU 
mine  has  been  opened  by  tronchca  and  a  tunnel,  showing  a  154'  body  of 
high-grade  xinc  ore.  The  Kitakata  mine,  one-half  mile  northeast  of  !h« 
Broken  Hil!,  .shows  {<itaiim  and  haud-spiet  imens  of  copper  oxidea  and  carlMJij-  • 
ates,  and  ih  to  he  ofu^tunl  by  a  shaft.     Old  copper  workings  were  discovered  in 

1903,  near  tiie  Bwana  M'ktibu,  on  which  20  clainiii,  called  the  Htembock,  are 
located. 

RICHARD  IlL  DEVELOPMENT  CO.,  LTD.  BRITISH  COLUMBIiL 

Office;     Duncans,   B.  C.     Mine   office:     Mt.  Sicker,   B.  L\     Lands  in- 
clude sundry  claims  near  the  Tyee  mine,  developed  to  depth  of  about  SOO', 
ivith  good  showing  of  ore  on  bottom  leveL     Idle  since  spring  of  1904,  owing 
t<J  lark   of   working  t^apitjih 
RICHFIELD  MINING  &  MILLING  CO.  MEXICO. 

Offices;     Washington,  D*  C,  and  Nogale^,  Ariz.     Mine  office:     Tuape^ 
Arizpe  di.slrict,  8onora,  Mex.     Arthur  Harper,  superintendent.     Is  develop- 
ing the  Dos  Nat^onea  and  other  claims  showing  silver,  lead  and  copper  otm. 
Main  shaft,    1.50'. 
RICHMOND  GROtTP  GOLD  MINES  CO.  NEW  MEXICO. 

OtHcc:     Board  of  Trade  Bldg.,  Boston^  Ma-ss.     Mine  office:     Hillsboro, 
Sierra  C^.^   N.  M,     E.   F.   Pearson,   superinl pndent.     Ores  cajry  gold  and 
copper.     Has  steam  pouor  and  cniployed  10  men  at  last  accounts. 
RICHMOND  &  MONITOR  MINES.  MONTANA. 

Mine  office:  SahesCj  Mis8oula  Co.,  Mont.  Chas.  J.  Heidcnreich,  man- 
ager. Lands  are  6  miles  s<iutliwest  of  Snltese.  The  Monitor  mine  has  a 
200*  shaft,  showing  12'  of  ore  carrying  good  \'alues  in  copper  and  gold.  The 
Richmond  has  a  275'  shaft.     Ores  assay  up  to  S60  per  ton  and  show  consider-  ' 
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able  native  copper.     Properties  are  worked  during  eummer  seasons  only, 

and  are  said  to  yield  a  profit. 

RIGBY  MimNG  &  REDUCTIOIT  CO.  ARIZONA. 

Works  office:  Mayi^r^  Yavapai  Co.,  Ariz.  Has  authorized  a  $200,000 
bond  issue.  Col.  T,  Johns  Rigl>y,  president  and  geneml  manager;  F.  H. 
Walker,  secretarj^  and  treasurer;  H.  A.  Clark,  .superintendent.  Lands  in- 
clude sundry  mining  claims  near  Mayer.  Company  liold«  tlie  Yavapai 
county  rights  to  the  Poehle  &  Croa&laiid  volatilization  process  and  haa  built 
a  reduction  plant  to  tr?at  crude  ores  and  tailings.  Works  are  of  125  tons 
daily  eapaeity,  so  plaimed  that  size  can  be  doubled  if  desired.  Smelter  site  id 
70  acres,  one  mile  from  Mayer.  Furnace  building  is  88x132'  with  5  revol- 
\'ing  furnaces  of  25  tons  daily  capacity  each. 
RUfCOIl  MimNG  CO*  ARIZONA, 

Offire:  care  of  B.  J.  O'Reilly,  secretary,  Naco,  Ariz.     Organized  under 
laws  of  Arizona^  \vith  capitalization  f2,50()^000,  shares  125  par.     Lands, 
27  claims,  22  miles  north  of  Benson,  CocJiise  county  Arizona,  developed  by 
a  130'  tunnel  showing  ore  giving  assays  up  to  23%  copper. 
RINGING  ROCKS  COPPER  MINING  CO.  PENNSYLVANIA. 

Mine  office:     Pottstown^  Montgomerj'  C'O.,  Pa. 
RIO  ALTO  COPPER  CO.  COLORADO. 

Capitalized  at  $1,500,000,  shares  $1  par,  equally  divided  into  8%  pre- 
ferred and  comjuon  slock.  H.  M.  Comstnek,  general  manager.  Lands, 
said  to  be  300  acres  in  Northwe<htern  tovvtLs hip,  Custer  Co.,  C-olo,  C^impany 
claims  to  have  3}^  miles  of  underground  workings  and  to  be  building  a  50-ton 
reduction  plant,  but  neither  statement  ^has  l:K?en  verified. 
RIO  ARRIBA  CONSOLIDATED  MINES*  CO.  NEW     MEXICO, 

Letter  returned  unclaimed  frrmi  former  office,  Milwaukee,  Wis.     Had 
claims   nejir  Tres    Piedras,   Taos  county,    New    Mexico. 
lONES  D£  CUTVRE  ET  DE  PLOMB  DE  RIO  FARDIS.  SPAIN. 

Organized  Aiigu.st,  1903,  with  capitahzat ion  2,500,0(X)  francs,  shares 
250f  par,  to  de%Tlop  copper-silver-lead  properties  near  Molinillo,  Ciudad 
lieal,  Spain, 

COMPANU  MINERA  RIO  GRANDE  y  DOLORES  MEXICO. 

DE  LONDRES. 

Offices:  37 1  Old  Jewry,  London,  E,  C,  Eng.     Mine  office:    Guadalupe^ 
CSuerreno,  Mex.     A.   R.   MacSwinney,  manager.     Operates  La  Nave  mine, 
g^roducing  silver  and  copper.     Has  steam  and  water  power,  concentrator 
^nd    leaching   plant,   employing   about    40   men. 
RIO  GRIO  DISTRICT  COPPER  CO.,  (TOBED  4  SPAIN. 

CODOS  EXPLORATION)»  LTD. 

Officers:  12.  Lime  St.,  London,  Eng.     Organiited,  Oct.  30,   19€3,   with 
capitalization  £130.000,  shares  £1  par;  issued,  £97,987.    Vicomte  de  liassus, 
ohairman;  A.   Fougere,   eonaulting  engineer;  A.    L.    Lanseigne,   secretary, 
X^iiDds,  14  claims,  in  proWnce  of  Zaragoia^  Spain. 
lao  HONDO  COPPER  CO.  NEW  MEXICO. 

Property  sold  to  San  Cristobal  Copper  Co. 
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RIO  LUNA  MINES  CO.,  LTD,  SPAIH. 

Uffit'c***:  care  of  J*  N.  Derhywbirc,  s€'<'retary,  Nottiiigluinj,  Eng.  Mine 
office:  Campo  La  Lomba,  Lt?uii,  Spaiu.  CapitalizatlciM,  £120,0CM).  Edv^artl 
H.  Purt^'^,  president,  Lfinds,  135  hecLireaa,  iiK'ludiii^  tiie  Hiellu  tniiie, 
carryinji;  aiirift!rtms  and  argeiitifenjua  coppiT  sulphidcj^.  Idle  at  Last  acoouut^, 
RIO  RIMAL  COPPER  CO.,  LTD,  SPAIH. 

Uilitt^s;  y,  Feiit'lmi\*h  St.,  London,  E.  C,  Kn^.     Mine  office:   I'igtJeras, 
Gteroiia,  SpaiD,     Organiiied,  July  18,  1900,  as  AfoHunadii  Copp4?r  Mines,  L 
(oame  changed  1903  to  preaeni  title),  with  rapitaliziitiori  £75,000,  tihm 
£1  par.     Laad8,  art-a  circa  12  hectareiui,  known  as  the   Afortunada  mines, 
held  OD   perpetual   leaM?   from  Spanish  crowu,  at  a  rental  of  236  pe^tas 
yearly^  phis  2' j,  rovHhy  on  production. 
RIO  TEHIDO  COPPER  MIKES,  LTD.  SPAIN. 

Voluntarily  liqtiklatcd,  April,   HM)3. 
RIO  TINTO  MINE.  BRITISH  COLUMBIA. 

A  proKpi'rt  at  Beiisley  camp,  7  miles  west  of  NelsoiK  B.  C,  iSiiid  to  ^h^w 
sulphide^  ores  citrrying  assay  values  of  about  11 0  per  ton.     Idle. 
RIO  TINTO  CO.p  LTD.  SP 

Ufficei*:  30,  Ht.  Swithin's  Lane.  London,  E.  C,  Eng.     8pan]:?h  genei 
offices:     Huelva,    Spain.     Mine  of!ice:     Xerva,    Hueha,    Spain.     Eniplo 
11,000  men.     Chas,  Wni.  iMplding,  chairman;  Ma j.- Gen.  Sir  Arthur  E,  A* 
EUis,  Lionel  C.  G.  Sartoriw,  John  >LicFarlan,  Jolm  AL  MacDonald,  dircH'toraj 
Alfred  Charles  de  Hottischikl  and  J<>hn  .\L  McDonald,  trustees  for  mortgn 
l>ondholdcrs ;  Turquand,  Youngs  &  Co.,  auditors;  Commercial  Bank  of  Scot- 
land, Ltd.,  bankcrn;  W.  A.  Carlyle,^mine  manager;  J.  Gordon  McLeod  nnd^ 
Sand.  J.  Bowe*i,  joint  seeretaries;  Duff,  Drure  &  Co.,  consultiiig  engineei 
R.   E,   Palmer,   assistant   manager;  Goo.   Davey,  superintendent;  Gordi 
Douglass,  engineer, 

Re^stered  Mareh  20.  1K73,  wit!i  rapitalization  £3,250,000,  half  in  eum 
lative  £5  preferent  e  and  half  in  ordinary  £5  sihares.     WarrantH  U>  l>earer 
issued  in  denominations  of  1,5,  10,  and  25  shanis.    Debentures,  £3,065,300, 
at  4%,  rcdeemalde  at  any  time  after  June  30,  1005,  on  28  days'  notice. 

Lands,  aliout  16,000  acres  freeiiold,  son^e  tiO  mitea  mland  from  Huclva, 
1,922  hectareas  being  denominated  .strit-tly  mining  lands,  the  principal 
mining  operations  of  tlie  company  l>eing  in  an  area  of  apppoximately  two 
square  miles. 

The  Rio  Tinto  is  much  the  most  f»ncient  of  the  great  mines  of  the  present 
day,  and  it^  history  stretches  back  into  the  mist^  of  antiquity.     The  li 
semi-autlieiitic   account   of    the   mine  dates  from   the    Eleventh    Ccntui 
hefore  Chri^^t,  when  the  Pht)euieians   tnidetl  in  copper   made  from  it«  ores, 
Carthage,  that  vigorous  yf>ung  ofT.spring  at  Tyre,  succeeded  to  the  hegemony 
of  the  Iberian  mines,  and  worked  the  Rin  Tinio  exicnsivoly  for  tseveral  cei 
turies,  being  rf^phu'ed,  in  turn,  by  the  Romans,  after  the  repuls*^  of  the  scroi 
Funic  invasion  and  the  total  overthrow  of  the  Cartfiaginian  power 
Rio  Tinto  was  worked  by  the  Romans  for  centuries,  upon  a  very  constderabl 
scale,  audi  after  the  decadence  of  the  Roman  power,  the  mines  were  workt 
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in  a  rather  crude  manner,  by  the  Goihs.  A^uin  the  fortunes  of  war  gave 
the  Iheriau  peninsula  to  new  masters,  and  the  Mwjre  in  turn  were  owners 
and  operators  of  this  great  copper  depcjsit.  After  the  expul'^iori  of  tlie  Moors 
from  southern  Spairj,  under  Ferdinand  and  Isabellu,  the  mine^  fell  into  tlie 
hands  of  tlit*  Spaniards*  and  were  reopened  by  lhe[n  \'ery  early  in  the  8ix- 
tee  lit  h  Century'.  The  Spajiiards,  wtiile  among  the  world's  best  miners,  and 
the  pioneers  of  silver  and  gold  mining  in  both  Nurth  and  South  America, 
never  fiaid  close  attention  to  rupper  or  Inin,  and  even  at  home,  the  Rio 
Tinto,  altliongh  the  property  of  the  en>wnj  was  worktHl,  during  its  most 
succe^^ful  (K^riod,  by  foreigners^  as  it  is  to  this  day.  In  the  .Seventeenth 
Century  the  mine  became  a  consiilerable  producer,  under  the  management 
of  a  Swede  named  Wolters,  and  in  the  following  reivtury  did  well  under  the 
direetiou  of  Tiquet,  a  Frencliman.  In  the  Eighteenth  Centurv  the  mijie 
was  leai^  liy  tlie  crown  to  a  eompany  of  English  adventurers,  of  whom 
the  leading  spirit  wtu*  Latly  Maria  Tlieresa  HerberL  During  the  chaotic 
^  period  of  the  French  invasion,  early  in  tlie  Ninet(H*ntli  C^itturj",  the  mine 
was  abandoned,  and  when  rtN>pi*iied,  in  1H12,  by  the  crown,  wa«  workt^tl  in 
but  a  small  way.  For  the  next  sixty  years  the  mine  was  under  the  manage- 
ment of  various  lessees,  until  sold  outright,  hi  1873,  U)  Matliescm  Jk  Co., 
of  London,  for  92,800,*J<X>  pesetas,  that  firm  organiaing  the  prt^scnt  company, 

•  which  ha.s  proven  one  of  the  inowt  profitalile  mining  corf>omtion  in  existence. 
Prof.  J,  H.  L.  Vogt  e>5timates  tJiat  the  ancient  miners  extracted  no  less 
than  20,(>00/)0<)  to  3IJ.f¥>0,tK)0  tons  of  ore  from  these  mines.  Lying  above 
fibig-piles  left  by  Uie  PhoenieiatLS  is  a  10'  Wd  of  alluvium,  on  top  of  which 

I  arc  the  Carthago-f  toman  slags.  The  smelting  pmc  lice  of  the  Itotnans  appar- 
ently was  very  good,  the  slags  left  by  them  being  tis  clean  us  ihasv.  produced 
today*  It  h  pos.siiile,  however,  that  some  of  the  copper  left  in  the  old  slags 
bis  been  Icaehed  out,  during  some  2,0fl()  years  of  partiiil  exfKJsure  to  the 
elements.     There  are  many  reinains  of  old  machinery,  espH-ially  sheave- 

I  wheels,  shafts,  etc.,  evidenlly  used  a.s  p^irts  of  hoi>sting  mai'hinery.  These 
lelica  of  by-gone  mining  wrjrk  invariahly  are  of  oak,  and,  if  iron  ever  waa 
used  for  such  purpost>s,  it  turned  to  nist  long  centuries  agrj.  There  are 
also  many  potahcrtls,  including  miners'  lamfw  of  classic  pal  tern,  and  Roman 
coins  are  found  frequently.  The  Itoman  system  of  mining  apparently  was  to 
cut  narrow  fseams  and  slab  olT  the  ore  in  large  masses,  either  hy  quicklime 
tamped  into  the  ereviees  and  wetted,  or  by  wedging;  and  pnihalily  Ixjth 
methods  were  iLsed,  being  tliose  generally  employed  previous  to  the  intro- 
duction of  gunpowder  for  blasting. 

The  Rio  Tinto  mines  are  in  the  Siemv  Morcna  range,  the  topography 
of  the  district  being  cjuite  rugged.  Ore  l>odics  occur  as  mammoth  lenses, 
with  slate  and  clay  walls  on  jmrphyry,  and  are  surmounted  by  imnjeiise 
gossan  cappings,  coiLsiderftbly  deeonqxiseil  and  quite  easily  liruken  for  re- 
moval. The  surface  ore  has  been  lead  ted  to  the  point  t»f  absolute  worth- 
Ifasness,  the  zone  of  s«?4  ondary  enrichment  beginning  at  a  depth  of  approxi- 
tnately  100',  and  continuiug  down  to  about  aOO*.     The  mine  has  4  veina, 
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\  or  series  of  lenses,  known  as  the  North,  Middle,  South  and  Valley,  witli  i 

opened  on  each,  two  of  ttie  mmej*  beiitg  worked  open-cast  and  two  by  i 
underground  stopes.  The  uudergrtmnd  mines  are  worked  pill 
with  leveb  every  12^  inL'trea,  levehj  being  opened  4  metrej^  high,  and  t!i 
entire  floor  di\ided  into  galleries  and  crosaetits  of  4x4  metres^  leaving  pillaii 
of  6x6  metres,  which  seejiis  n  rather  ineffeetive  method.  The  deepest  abaf^l 
nearly  l,2CMy,  is  in  the  San  Dionisio  mine,  on  the  Middle  vein.  The  priorip 
workings  are  open-ciistf  where  the  capping  b  sliced  down  tn  terrzie^,  an 
the  ore  mined  in  terrsee«  also,  cars  being  brought  in  liy  locomotives  to  \ 
greiit  a  deptlk  at;  practicable,  both  in  stripping  and  quarrying.  The  posd*J 
bihly  of  using  the  caving  system  for  undei^ground  mining  ^la^  b«?en  consid 
The  principal  disadvantage  of  underground  mining  is  the  scarcity  and  hi^ 
price  of  wood  for  timbering,  and  the  exien^sive  use  of  wood  would  be  obv 
by  the  adoption  of  the  ciiving  .system.  Dmmond  drill  borings  show  untou 
ore  bodies*  of  u[>wanJs  of  1HO,0(H),000  gvom  tons.  gi\'ing  sufficient  ween^^ 
for  nearly  70  yem-s*  production  at  the  present  rale  of  mining.  Upwa^*^, 
of  l^CMXl.tXJCJ  cubic  metre*  of  overburden  are  stripped  per  year,  normally^. 

The  ore^  carry  an  average  of  1,5  oz.  silver  per  ton,  with  truces  uf  goli/. 
and  considerable  silver  is  saved  by  tlie  Claudet  process  at  the  smeller    7^ 
ores  are  ricli  in  j^ulphur  and  are  a^tiKirted  into  three  classes,  of  which  theanmlt* 
ing  ore  carrii?!^  5%  to  6%  copper,  the  export  ore  about  3.5%  copper  and    i 
45%  to  50%  sulphur,  and  the  leaching  ore  1 .75%  to  2%  copper.     The  Artn^ 
percentage  of  copper  carried  l»y  the  ores  treated  has  ranged  from  1.5%  in 
1876,  the  first  year  of  production,  to  3.234%  in  1884,  the  average  of  coppcf 
extraction  in  1903  being  2.39%.     About  lialf  of  the  ore  produced  b  sineltad, 
balance  being  leached  or  sent  abroad  to  burners.     The  orea  average  4%  to 
5%  copper  in  the  zone  of  aecondary  enrichment,  and  gradually  derlioe  ii 
value  with  depth,  until  nt  about  I.OOO'  the  average  is  only  aLx>ut  1.25% 
The  ore  bodies  are  chalcopyriie,  sparingly  disseminated  in  aolid  iron  pjrrito 
rich  in  sulphur.     Ileser^'e  he^ps  at  the  mine  were  estimated^  at  chjtiecif  19C8» 
to  contain   117.685  long  tofis  of  fine  copper.     Production  of  the  mii>f-i» 
19D3,  vva.H  35,H10  long  tons  of  rpancd  copper,  from   1,918,5:18  long  tow  <Jl 
ore,  of  whicli  68^,919  tons  were  shipped  and   1,229,619  tons  were  \Jtkid 
locally.     The  copper  output  of  the  mine  hfis  shown  practically  no  clitn^ 
since  1898.     Omng  to  their  richness  in  sulphur,  the  shipping   ores  of  tl»  J 
Rio  Tinto  are  in  good  demand,  and  in  addition  to  supplying  variou*  Biitii^j 
worka^  are  exported  to  Germany,   France,   Belgium  and  sundry  s<ab»*fl|j 
acid  works  of  the  United  States.    The  bulk  of  t  he  medium-grade  ore  is  sbi|)| 
to  the  company's  work.s  at  Cwin  Avon,  Wales,  where  it  is  burm^l  ffir  t 
and  the  cinder  treated  by  the  Hciiden^nn  wet  process  for  th* 
copper.     Production  of  the  mine  is  di\ndpd  into  approximatels 
copper,  from  .smelting  ores,  and  40%  of  copper  secured  from  the  r 
ores  shipped  to  various  sulpluir  burnera. 

Owing  to  the  system  of  mining  and  reduction  followed  by  the  Ku 
the  mechanical  equiptiient  of  the  mine  is  not  especially  extend ve,  aodi 
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'^f^ht  and  passenger  business,  in  adiiiiior 
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j^'^^med  profits  of  £14.094  in  1901.     The  ioni|x:i:^\  owiis  \\w   .\v:\\\w\   W^u 

*l^o,  of  1.249  tons  registered  burden,  plyinc  1mm\\«vu  Span*  ,nui  \\  .ilr-. 

The  Rio  Tinto  employs  nearly  11.000  mon  in  Sp;iiu.  ^^l  \\ln.l>  nMinl>ri 

I  *^Xit  75  members  of  the  staff  are  Hritij*h.  \\\v  b.-ilmur  bnui:  ^|»:nn;iid'.,  tlir 

'  ^  ^^r  earning  average  wages  of  15  reals,  vi\\ui\  t«»  alioiii  lU)  iohI.n  iht  d:«\  ul 

,  ^^id  9  linurs.     There  is  no  Sunday  work  and  \\iv  mm  luv  paid  daily,  tho 

^c>r  being  both  docile  and  cfliciciit. 
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The  following  table  give^  a  liiuminary  of  operations  for  lliree  years 

1901.  1902.  1903. 

Profits,  rcota,  etc 19.055,750        $7,206,530       18,458.615 

Divideiids  paid 6/274,025  4.443.780         6,073.435 

Reserve  and  depreciation  .......      704,770  649,330  512,2«0 

Ordinary  dividend 72^7o  50%  70%  | 

The  managenient  of  tlie  Rio  Tinto  is  excellent  in  all  re.s|3€€tsi,  being 
conaervati\'e  without  stnpidity,  and  progressive  uilhf*ut  rashness*    Despite  ill  ^ 
three  thousand  years  of  (^\iwteni'e,  tlic  Rio  Tint^j  never  wa?*  tso  good  a  i 
as  HOW,  and  never  had  s^o  iiiueh  ore  proven  for  future  cxtra*!tion. 
RIO  imTO  COPPER  MIWIKG  CO.  WYOMma 

(Organized  September,  1902,  under  laws  of  Wyoming,  with  capitalijuiCioQ.J 
11,000. 0(K),  hy  rej^idents  of  Encampment,  Wyo.,  and  Liiieolii,  Neb. 
RIO  irnXO  GrOLD  &  COPPER  CO.  ARIZOIA  [ 

Office:     Grant  Bldg.,  Los  Angeles,  Cal.     Mine  office:     Prescott^  Yavapiil 
Co,,  Ariz.     E.  P.  Tliorn,  Mjcretarj' ;  A.  J.  Vamey,  manager.     Lands,  16  ch 
in  the  Black  Hills  dinirict,  opejjed   by  two  70'  shafts  showing  ore  gi\ing  i 
says  up  to  Si 5  per  ton.     Apparently  idk;, 

COMPANIA  MINERA  RIO  TIHTO  MEXICANA.  KEXICOJ 

(Mike:     Chihuahua,    Mex.     Mine    office:    Terrajsas,    Chiliuahua,    Mex.| 
Juan   A.   Creel,  genpral  manager;    Dermics    Xkuiihan,    sitperintendent. 
aurifennis  and  argentiferous  copper  c»res.  opencHJ  hy  a  300'  main  shaft, 
late  in  11K)3  struck  '^%,  nickel  ore,  ajiparently  in  coiiiiiderable  quarjtitie& 
^tcatn  jxnver  and  a  200-1  on  snieltcr.      Resumed  work  in  1904. 
RIO  VISIA  GOLD  ^  COPPER  MINIKG  CO.  CALIFORlflA. 

Ulhre:  31  Chronicle  lildj;.,  .San  FraniLseo,  Cai     Mine  office:     Fairplay, . 
Kldomilo  Co.,  Cal.     Urgani/Axl  January,  1901,  under  laws  of  Sotith  Dakotj 
with   capitalization   |l,OtX*,t>00,   shares  II    par.     E.    P.   Cclgan,    pn*.Hidenii 
LL  E.  McKinlay,  vice-president;  ¥.  H.  Hood,  socret^rj''  and  general  munag(>rj 
A.  G.  Gnrncit,  tre<a«urer.     Lands,  2  patented  rlainm,  area  40  acres,  3  mile 
from   t^airplay,   kjiown  as  the  Contsumne;^  mine,  on  the  Consumnes  riveri] 
Khowing  a  23'  \'ein  with  4'  pay-streak  giving  ti^emge  asiyiyji  of  about  15%1 
copper  and  $10  gold  and  silver  jwr  ton,  inm\  mahichite  and  bomitc,  oj^ened  bjr 
a  225'  shaft  with  steel  gallows-frame,  a! id  500'  cif  tunncLs,  the  Volcano  tunnel 
showing  a  10'  ^ein  of  l>ornite.     Mine  hi\s  T\a4er  power,  compressed  air  hoi^^L^^ 
and  3-drill  Rix  compres8or^  using  bafty  drills,  and  is  building  a  30-ton  »mellef^| 
Compfiny  is  composed  of  men  of  goad  standing  and  property  is  conslderod^| 
promising.  ^| 

RISING  SUN  COPPER  MINING  &  SMELTIHQ  CO.       NORTH  CAROLIBA^ 

Oftite:  241    Equitahh"  Bhlg.,  Baltimore,  Md.     Mitie  office:     Mt.  WVsb^ 
ington  Statitm,  North  Carolina. 
RIVERSIDE  COPPER  CO,  ARIZONA. 

Office:  Phoenix,  Ariz,  Mine  office:  Morristown,  Maricopa  Co.,  kni. 
Idle.  Organised  under  laws  of  Arizona,  with  eapitalizatitui  12,000,000^ 
shares  $1  par,     J.  M.  Gmybill.  president;  Isaac  T.  Stoddard,  agent.     Land 
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2  patented  and  6  unpatented  eUims,  itt  the  Vulture  MountAins^  showing 
self-fluxing  c^rlwnate  ores.     The  Ct>pi>er  Bottom  elaitii  iiLso  Khtnvs  a  good 
l>ody  of  shijhMy  argentiferous  galena.     Property  is  well  coimidened. 
ROB  ROY  MmiNG  CO.  UTAH. 

Offie^*:  eare  of  Edward  Mt-Gurrin,  eeeretarj'  and  treiisurer,  Salt  Lake 
City,   Utah.     Emanuel   lisuith,  prx'sid^nt,     Capitalization,  $75,tK)0.     Lands, 
4  efainis,  on  Clipjwr  hiJl,  Biughani  Canyon,  Salt  Lake  county^  Utah. 
HEGOCIACION  MIHERA  LA  ROCA  NEGRA.  MEXICO. 

Mine  offire:     Vt'lardt'ila,    Durango,   Mex.     Ernest   E*   Paine,   niunager. 
Opt*ralas  La  Rot*a  and  La  Virtoria  nnnew,  produeing  gold,  silver,  lead  and 
Clipper.     Main  shaft,  501/.     Pos.**il>ly  sold  to  Auieriean-Mexico  company. 
LA  ROCA-NEGRITA  BUNING  CO.  MEXICO. 

Appan-ntly  sold   to   Anu-man-Mexieo  compajiy, 
ROCK  LAKE  MIMNG  CO.,  LTD.  ONTARIO. 

Company  u\  U(|uidation.     Lully  diacribed  in  Vol.  III. 
ROCKLAND  COPPER  CO.  BRITISH  COLUMBIA* 

Mine   otfiee:     Silverton,    B.    C. 
ROCKY  MOUNTAIN  CONCENTRATING  &  MILLING  CO.  COLORADO. 

Mine  otfiee:      Hlark  Hawk,  Gilpin  Co.,  Colo.      Edgar  S.  Moulton,  nuin- 
ai^er.     Ores  carry  gold,  sdver  and  eop|)er.     Has  gasoline  power,  25-slanip  mill 
and  7.5-tun  eonrentrator, 
ROCKY  MOUNTAIN  COPPER  CO.  WYOMING, 

Office:  Marrellns,  Hflch.  Mint!  office:  Encampment,  Carl>on  C\^., 
Wyo,  tirgaiiized  August,  lt*02,  ynder  laws  of  Wyoming,  with  cnpitahzatioii 
$100,(MX),  shares  ICk?.  par  Geo.  W.  Knjll,  pn?sidi»nt ;  Earle  R.  Clemens, 
vice- president  and  general  manager;  Artliur  E.  Bailey,  secretary;  J.  V. 
G«XKlwin,  superintendent.  Lands,  S  claims,  area  160  acres,  in  the  Upper 
Platt«  district,  showing  oxide  and  carbonate  ores  in  go**aii,  opened  by  sundry 
pits  and  shafts,  deepest  55'.  Was  doing  developuient  work  i^ith  a  amall, 
force  at  last  arrautlts. 

RODMAN  MINING  &  MILLING  CO.  NORTH  CAROLINA. 

Office:     Brooklyn,  N.  Y.     Ha.s  one  pmall  mill  find  is  budding  a  second, 
on  iti*  prop<*rty  in  Guilford  county.  North  Carolina. 
BERNARDINO  RODRIGUEZ.  MEXICO. 

Ofiire  and  minr*:     Mnz:i[>il,  Zacatecas,  Mexico. 
SEVERIANO  RODRIGUEZ.  MEXICO, 

0!fK'<'  and   mint':     San   Pedro  Ocatiipo,   Zacatecas,  Mexico, 
ROGERS  MINING  CO.  COLORADO. 

Mine  othce:     IVarl,  Larimer  Co.,  Colo.     ContniUed  by  Naticjoal  Mining 
A   Milling  Co. 
ROGERS  COPPER  &  IRON  CO.  TENNESSEE. 

tjflici":     McCond),    Ohio.     Mine    office:     Ducktown,    Polk    Co.,    Tenn. 

atiized  June,  1902,  under  laws  of  8<:iuth  Dakota.     C.  H.  Shuler,  president; 
.  S.  Hoakinson,  Aice-preHident ;  W.  J.  Stark,  S4^cretar>^ : C.  C,  Gle<  ker,  treasurer; 
A,  Ewing,  general  manager.     Property  l^  300  acms  of  copper  and  iron 
in  the  extreme  soiitheantern  corner  of  Tennesst^ 
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LA  R0MA5ERA  GROUP.  SPAH. 

Office:  care  of  M.  Ygle^las,  ewner,  2,  Tokeiihause  Bldgs.^  London,  £.  C, 
Eng.  Grrmp  includes  tl»e  San  Vicente  and  other  tnineSp  ne&r  P^inMSga, 
HueJva,  Spain,  showini?  several  veins,  largest  about  W  wide  at  top  and 
inrreiising  with  deptli,  carrying  cupriferous  iron  pyritas,  with  ipsld  and  silver 
valuers. 
ROOSEVELT  GOLD  &  COPPER  MIMNG  CO.  AR120KA. 

Office;  care  of  W.  G,  McLionald,  prewident  and  general  manager,  P,  <J 
Box  477.  Bisbee,  Aria.  Property  ia  15  miles  from  Ft.  Thomas,  Graham 
county,  on  the  Gila  Valley*  Globe  &  Northern  R,  R„  developed  by  a  80' 
shaft  ahouing  cuprite,  malachite^  chalcocite  and  chalcopyrite  givnng  good 
assay  values, 
r5R0S  KOBBERVAERK.  NORWAY. 

Mine  offict*:  l^jrot*,  Trondjhem,  Norway.  A  group  of  old  mmes^ 
opened  r'irf:a  161t>,  including  the  Storvarts,  KongeiiB,  Kriatian  VL  and  Mujl- 
grubeu,  these  being  owned  partly  by  the  state.  Employed  600  men  in  1901. 
Ores  mnge  4.5%  to  5%  in  the  Kongens  group;  6%  to  7%  in  the  Storvarts, 
and  about  5%  copper  iti  the  Muggruben.  A  little  prospecting  ha§  also  been 
done  on  an  adjoining  group  of  ebima.  Production  in  1898  waa  1,383,077  lbs. 
refined  copper,  and  in  1902  was  about  25,000  tons  of  ore  averaging  5%  to  fi% 
cop|>er  after  ruiLsiing, 
ROSA  AMARILLA  COPPER  CO,  MEXICO. 

Office:  33  Portland  BJk.,  Chicago,  Ills,  \9ne  otfice:  Pueblo  Nuevu, 
Jalisco,  Mex.  Employs  30  men.  Organizeil  1904,  under  laws  of  Maine, 
with  capiliilizatiori  $5,000,01*0,  sliarej*  $1  par.  A,  L.  Dewar»  presided 
Danl,  Campbell,  vice-prefiident ;  F.  W.  Harnwell,  secreiar>';  L*  E.  FuU 
treasurer;  John  Mann,  supcrinteodent;  John  A.  Kruse,  engineer.  Lan 
5  groype,  including  the  Ro^a  Amarilla  and  Ethel  copper  groups,  and 
T&lpurilo  silver  group,  arcm  circa  300  acres^  in  the  Autldn  district,  also  ] 
for  three  years  to  prospect  and  locate  claims  within  an  area  of  30  kilomet 
square,  or  nearly  400  square  miles.  Also  has  3  water  right^s  denounced  j 
has  leased  a  timber  tmct  of  1.800,0(KJacreH,  which  will  ftinjiiib  timber  at  pr 
ticaUy  coat  of  cuttitig.  CVjntrul  of  the  Mexican  properties  i.s  held  ihrou 
the  Rosa  Arnttrilla  t'opper  Ca).,  S.  A.,  organized  under  laws  of  Mexico. 

LtmdB  *sh*JH'   I  ore  liodie^s,  probably  leui^e^,  averaging  100'  and  up^^'ard* 
in  width,  with  outcrops  traceable  for  several  miles.     An  average  of  upwap 
of  300  aiways  giveis  7.8%  copjxir,  0  oz.  silver  and  a  trace  of  gold  from  oxid 
carbonate  and  Hulphide  ores  of  copper.     Development  is  by  105'  shaft 
4  tunneb,  in  addition  to  wliich  some  diamond  drilling  has  been  done.     Pti 
perty  ia  26  miles  from  the  Pac  ific  iind  company  controls  a  harbor  kno^n 
Puert(>  de  Natividad.     A  road  between  the  mine  and  port>  can  be  built 
a  grade  not  exceeding  4%  at  any  point,  and  averaging  about  lOO'  per  mil 
Coke  from  Japan  can  be  dehvercnl  at  dock  at  about  IS  per  ton.     Company 
plans  to  instuU  its  own  Hawmill  and  planing  mill. 
MIITA  EL  ROSARIO. 

Mine  otiice:     Tiunaya,  Ovalle,  Cliile.     Owned  by  the  Familia  Lecar 
Bline  was  opened  in  tsm  and  is  about  550'  deep.     Idle. 
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COMPANU  MIlfERA  ROSARIO.  ARGENTINA. 

Property  is  located  in  the  Calamuchita  district,  about  60  miles  south- 
west of  C6rdoba,  Argentina.  Ore  body  is  iron  pyrites  carrying  chalcopyrite, 
with  quartz  gangue,  averaging  5%  to  6%  copper.  Has  a  smelter  with  36* 
blast-furnace,  making  matte  averaging  65%  copper  and  30  oz.  silver  per 
ton,  which  is  sent  to  Great  Britain  for  reduction  and  refining. 
ROSE  MINE.  CALIFORNIA. 

Office:  care  of  R.  S.  Grant,  owner,  Victor,  Cal.     Property  is  in  the  Mor- 
ongo  district,  45  miles  southeast  of  Victor,  San  Bernardino  Co.,  Cal.    Ores 
carry  copper,  gold  and  silver,  the  copper  ore  being  handnsorted  and  shipped 
to  smelter  when  property  is  worked. 
ROSEMAN  GROUP.  CALIFORNIA. 

Office:  care   H.  Roseman,  et  al,  owners,   Redding,    Shasta  Co.,  Cal. 
Lands,  9  claims  and  smelter  site.     Property  is  slightly  developed  by  shafts 
and  tunnels,  showing  oxide  and  carbonate  ores  near  surface,  with  sulphides  at 
slight  depth. 
ROSEMONT  COPPER  CO.  ARIZONA. 

Mine  office :    Rosemont,  Pima  Co.,  Ariz.    Has  steam  power  and  50-ton 
smelter.     Idle. 
ROSEWOOD  CREEK  COPPER  &  GOLD  AUSTRALIA. 

MINING  CO.,  LTD. 

Offices:  7A.,  Upper  St.  Martin's  Lane,  Ix)ndon,  W.  C,  Eng.  Organ- 
ized July  31,  1903,  as  reconstruction  of  the  Great  Northern  Copper  A  Gold 
Mining  Co.,  of  Queensland,  i^dth  capitalization  £100,000,  shares  5s.  par. 
R.  K.  Evans,  secretary.  Lands,  265  acres,  in  the  Rosewood  goldfield  of 
Queensland,  Australia. 
ROSSLAND-KOOTENAY  MINING  CO.,  LTD.  BRITISH  COLUMBIA. 

Offices:  Salisbury  House,  London,  E.  C,  Eng.  Mine  office:  Rossland, 
B.  C.  Bernard  MacDonald,  general  manager;  F.  A.  Labouchere,  secretary. 
Registered  May  17,  1902,  as  reconstruction  of  Rossland-Great  Western  Mines, 
Ltd.,  and  Kootenay  Mining  Co.,  Ltd.,  \i'ith  capitalization  £150,000.  Lands, 
204  acres,  carr>'ing  gold,"  silver  and  copper  ores,  which  are  shipped  to  the 
Northport  smelter  when  property  is  operated. 
ROUILLARD  COPPER  MINES.  NEW  HAMPSHIRE. 

On  Mt.  Gardner,  near  Woods\'ille,  Grafton  Co.,  N.  H.  Idle  since  1902. 
ROUSE-GARDNER  MINING  CO.  COLORADO. 

Mine  office:    Central  City,  Gilpin  Co.,  Colo.    J.  W.  Bostwick,  manager. 
Operates  the  Gardner  mine,  carrying  gold,  silver  and  copper.     Has  steam 
power  and  employed  about  25  men  at  last  accounts. 
ROUTT  COUNTY  GOLD  &  COPPER  MINING  CO.  COLORADO. 

Office:  635  Seventeenth  St.,  Denver,  Colo.  W.  T.  Perkins,  president;  F. 
E.  Coe,  secretary  and  treasurer.  Organized  March,  1903,  under  laws  of  Wyom- 
ing, with  capitalization  $1,500,000,  shares  $1  par.  Lands,  5  claims,  area 
50  acres,  in  Routt  county,  Colorado,  100  miles  from  nearest  railroad,  devel- 
oped by  about  1,000^  of  tunnels  and  showing  a  considerable  quantity  of 
ore  assa3ring  $3.50  to  $150  per  ton,  in  gold,  copper,  silver  and  lead. 
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ROWAN  GOLD  &  COPPER  MINING  CO,  NORTH  CAROUHA. 

CHlk'e:  Salisbury,  IV\  C.     Alvin  Murriam,  superintendeiiK     UperaU!»  ili« 
Oddie  gold-copper  mine.     Has  t*team  puwer  and  10-stamp  mill,  and  le«hes 
cotHeiitmtes  l>y  tl»o  Mead  prucess 
ROYAL  COPPER  CO.  WEW  MEXICO, 

fVifx^riy  sold,  HH)1,  in  Aherdeen  Coueolidaied  Gold  &  Copper  Co. 
ROYAL  CROWN  MIIflNG  CO.  MEXICa 

UfBee:  liiUepi-ndenria  No,  38,  (Jaxat^a,  Mc-x.  Mine  offire:  Ocotliui* 
(Jaxaca,  Mex,  Drgaiiizetl  uiidfr  laws  of  Me.\k'o,  ft  Jlli  rapitalixaliun  $3OO,00(^j 
slmre-s  $1  par;  paid  in,  $135,000,  Gustavo  Stijin,  prt*i?idetit ;  Teodom  Mey 
secreUr)^  and  treasurer;  A,  Hopley  Wiwlrich,  genend  inauager; 
Aguirrc,  8Uperiiit<*iident.  L/iiids,  80  acrts,  aUso  a  10-acre  smelter  site, 
the  Detitljiri  dbstrirl,  slic*vviiig  4  toiitact  veins  Ix'twcen  quartxite  and  andc^il 
of  whifli  (wo  are  hciii^  dcvekfpcfi,  these  averaging  3  oictres  width  and  gini 
avvriige  assiiys  i»f  13%  LUJpjjcT,  739-56  grams  silver  and  $23  gold  p<*r  ton,  fi 
nuilat  hih%  azurile  and  chr^'soeolla  in  the  oxidized  zone,  and  chalcopyril 
below  the  water-level.  Is  opened  by  sliafts  of  122'  and  125'  and  aen'cd 
by  the  (Jcutldn  &  Ejiitia  railway,  H  mile  distant.  Employed  75  men  nt 
last  acrfviinl8. 
ROYAL  GOLD  &  COPPER  CO.  UT 

offi.i':  l\m]y  Hlk.,  Salt  Lake  City,  Utah.  Mine  office:  Milf^ 
Beaver  Co.,  Utah.  Ui^aiiiztd  Mareh,  11)03,  under  laws  of  Colonido,  wilK 
eapitaliifition  $10,tXX)4MXK  shares  $10  par.  A,  B.  Lewis,  president  ad 
geneml  niaiuiger:  C.  J.  Caughey,  viee-president ;  Frank  Knox;  tirasuj 
Jos.  HeiLnhaw,  sei:retary%  Lands^  200  elaimst,  area  4,000  acres,  indudj 
the  Montreal,  Gugehic,  Coloissal,  Lewis,  Beacon,  Nellie,  Monitor,  Adai 
Miildoon  and  other  groups^  iu  Beaver,  WashiDgion  and  Iron  coun 
ITtah,  but  mainly  in  the  vicinity  of  Alilford.  Tlie  Montreal  group  is  tlw 
best  known,  and  it  is  assert^  that  upwards  of  $1,000,000  in  copper,  lead, 
silver  and  gold  lias  been  produced  by  this  prt>[x^rty  in  the  past.  Is  under- 
going development,  and  company  has  authoiiifid  a  $2,000,000  bond  \smt 
at  6%.  The  lloyal  company  apparently  baa  been  jjartially  or  wholly  ab- 
sorbed by  the  Ncvnda-T/tah  comf>anv. 
ROYALBERG  COPPER  MINES,  LTD.'  NORWAY. 

Offices:  §4,  Victoria  St.,  London,  S.  W.,  Eng.  Mine  office:  Kongslwrp, 
Norway.  lieglsten^d  April  24,  I90ii,  wUb  eapitalixation  £40,<300,  share* 
£1  par;  issued,  £35.000.  8,  Philip  Ela^tick,  managing  director;  J.  L.  Lotig^cy, 
eecnetary;  Ingivolf  Otterbeek,  superintendent.  Lands,  IS  claims,  an»a  cirea 
50  acres,  title  by  crown  grant,  also  20  acres  timber  lands,  in  the  Fiskuni 
district,  opened  by  shafts  of  40',  70',  and  100',  and  by  tunnels  of  120^  and 
250',  sjiowing  four  3'  fissure  veins  in  volcanic  mica-schists,  gi\ing  aversge 
assay?^  ot  1 1%  eoppcr,  20%  load,  10%  zinc  and  21  oz.  silver  per  ton,  fn>iM 
sulpliide  ores,  and  c^stimattH.1  to  show  30,000  tons  nf  ore.  with  15,000  tons 
bltH'k<»d  out  for  stoping.  Tlie  West  Norway  railroad  is  2  miles  distaat, 
and  it  is  proposed  to  develop  100-h.  p.  from  a  nearby  waterfall. 
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RUBT  COPPER  &  GOLD  MIlfING  CO.    .  WYOMING. 

Mine  office:  presumably  Encampment,  Carbon  Co.,  Wyo.    Has  steam 
power  and  was  developing  on  a  small  scale  in  1903. 
RUBY  GOLD  &  COPPER  CO.  MEXICO. 

Office:  30  Broad  St.,  New  York,  N.  Y.  Mine  office:  San  Marcial, 
Sonora,  Mexico.  Floyd  B.  Wilson,  president  and  counsel ;  Henry  J.  Davison, 
vice-president;  Fredk.  K.  Jones,  secretary  and  treasurer;  Chas.  R.  Daven- 
port, superintendent.  Organized  Nov.  28,  1900,  under  laws  of  Arizona, 
with  capitalization  $2,000,000,  shares  $10  par,  in  $1,900,000  common  and 
$100,000  cumulative  10%  preferred  stock.  Mine  carries  ores  of  gold  and 
copper.  Was  installing  mining  machinery  and  reduction  plant  at  last 
accounts. 
RUBY  MIirarG  CO.  WASHINGTON. 

Office:  care  of  A.  B.  Lee,  Wooster,  Ohio.  Mine  office:  Nighthawk, 
Okanogan  Co.,  Wash.  Organized  under  laws  of  Washington  with  capital- 
ization $1,500,000,  shares  $1  par.  J.  M.  Haggerty,  president;  Monroe 
Harmon,  vice-president  and  general  manager;  C.  B.  Bushnell,  secretary 
and  treasurer.  Lands,  sundry  claims,  75  miles  from  a  railroad,  on  Mt. 
Chopaca,  on  which  considerable  development  has  been  secured,  and  mine 
has  made  small  smelter  shipments  of  medium-grade  ores. 
RUBY  HILL  COPPER  MINING  &  SMELTING  CO.  CALIFORNIA. 

Mine  office:    Copper  City,  California. 
RUBY  HILL  TUNNEL  &  MINING  CO.  NEVADA. 

Mine  office:    Eureka,  Eureka  Co.,  Nev.     Was  driving  a  2,200^  tunnel 
between  the  Richmond  and  Connor  mines  at  last  accounts. 
RUBY  KING  COPPER  MINING  &  TOWNSITE  CO.  CALIFORNIA. 

Lands,  11  claims  in  Sections  29  and  32,  T.  17  N.,  R.  6  W.,  Colusa  county, 
California,  showing  float  copper. 
RUDEFEHA  MINE.  WYOMING. 

Absorbed  by  North  American  Copper  Co. 
RUDIANSKI  MINES.  RUSSIA. 

Office:  care  of  T.  L.  Zamiatnin,  Perm,  Russia.     Property  is  a  group 
of  mines  in  the  government  of  Perm.     Latest  reported  production  was 
3,122,112  lbs.  fine  copper  in  1899. 
SOCIEDAD  ANONIMA  COBRES  DE  RUESGA.  SPAIN. 

Office:  Bilbao,  Spain.  Mine  offices:  San  Martin  de  Los  Herreros, 
Palencia,  Spain,  and  Dehesa  de  Montojo,  Le6n,  Spain.  Organized  1901, 
with  capitalization  1,500,000  pesetas,  shares  500  pesetas  par.  Don  Julio 
Laziirtigui,  president;  Don  Augustin  Cortina,  secretary.  Property  includes 
the  Leonor  and  adjoining  mines,  which  were  under  investigation  at  last 
accounts. 
MARCOS  RUSSEK.  MEXICO. 

Office  and  mine:    Jiminez,  Chihuahua,  Mexico. 
RUSSELL  UNITED  COPPER  CO.  ARIZONA. 

Dead.     Lands  sold  to  Arizona  Consolidated  Mining  Co. 
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RUTHBERG  CONSOLIDATED  COPPER  CO.  IDAHO. 

letter  returned  uiiclitimetl   frt>[ii  former  office,    Baoigan   Bidg.,   Ptov- 
idence^  H.  I.     Land^  were  1 12  acres,  in  the  t^even  Devik  district  of  Idaho, 
SACAJEWEA  GOLD  db  COPPER  MINING  CO.  MONTAMA 

Office:  eare  of  W.  J.  Anson,  secretary,  Helena,  Mont.     Capitalii 
$5,000,000,    shares    $10   par.     Colonel    Henry    Altman,    president.     Lan 
47  elainisi,  in  vicinity  of  Helena,  Lewis  *fc  Clarke  county,  Montatia. 
SADDLE  MOUNTAIN  MINING  CO.  ARIZONA 

Office:  lOas  F  St.,  Washington,  D.  C.  Mine  office:  tKidleyviUe,  Pin 
Co.,  Ariz.  Employs  50  men  on  development  work.  Oi^atiized  1902.  uud 
laws  of  Arizona,  with  capitalization  $1,»300,000,  sliares  $1  par.  Eh-.  Z.  Tayl 
Emery,  president;  Clarence  Stephens,  vice-president;  Storey  B,  Ladd,  ^ecr 
tary;  Wilbur  W,  Delano,  treasurer;  Geo.  B,  Chittenden,  general  maE 
N.  H*  Mellor,  i>Uf)eriutendent;  Jas.  H.  Myers,  smelter  superintendent. 
32  cl<iims,  area  550  acres,  sur\'eyed  for  patents,  with  a  40-aere 
and  sundry  coal  lands,  to  be  develo[)ed  later,  also  lands  in  Pinal  an 
counties,  giving  total  holdings  of  3,400  acres.  Has  a  contact  vein  betwe 
limestone  and  pt»rphyry,  showing  carbonate  ore  with  garnet  gaugue  on  th 
limestone  wall,  and  sulphides  along  the  porphyry  contact  at  depth,  on 
averaging  4%  copper  and  2  oz.  silver  per  ton.  Has  sliafts  of  SC,  120*,  12 
and  300',  also  3  crosscut  tunnels  and  5  tunneb  in  ore,  longest  SoC  and  < 
giving  about  3,500^  of  openings.  Proi>crty  was  discovered  about 
but  after  slight  development  was  found  to  be  in  the  San  Carlod  Indian  i 
vation,  hence  was  closed  dowfi  until  restored  to  the  public  domain  by  i 
live  orders  of  the  president,  Deceraljer  2,  1902.-  Has  a  20-ton  concen 
with  jaw-irrusher  and  Bartlett  table,  ^Iso  had  an  old  smelter  with  2  ; 
water-jacket  blast  fbniaees,  erected  in  IHSO  by  the  San  Carlos  Copper  ' 
A  teat  run  with  the  old  smelter  was  made,  January,  1005.  The  fur 
treated  48  to  55  tons  daily,  charges  being  composed  of  65%  or«  from  open 
eut«,  20%  of  pyritic  ore  fn>ni  mine,  5%  slag  and  10%  Trinidad  coke.  Sli 
therefrom  assayed  34%  SiO,,  24%,  FeO,  9%  CaO,  and  matte,  from  chan 
made  mthout  addition  of  barren  flux,  ran  50%  to  55%  copper,  10  o«.  silve 
and  $6  gold  per  ton.  Ores  were  taken  without  sorting  and  gave  net  HmeJte 
returos  of  about  3,5%  copper.  Actual  cost  of  smelting  was  $2.90  per  ton 
The  old  smelter,  built  1884,  w^as  torn  down  immediately  after  the  test, 
a  new  1 50- ton  matting  furnace  is  being  erected  and  should  be  blown  in  ab 
June  or  July.  1^5. 

The  company  has  developed  large  ore  bodies  by  open-cuts  and  has  < 
for  steam  use  on  its  own  lands,  5  miles  distant.     Management  is  good  an 
pi-ojx^rty  is  much  above  the  average  in  promise. 
SADO  MINE.  JAP^ 

Owned  and  operat-ed  by  the  Mitsu  Biahi  Goashi  Kwaielia, 
SAHUARIPA  EXPLORATION  CO.  MEXIC 

Mine  office:  Sahuaripa,  Sonora,  Mex,     Has  bought  and  bonded  a  numb 
of  properties  in  the  Sahuaripa  district,  among  these  being  the  Blina  Esperitu"' 
Santo,  12  miles  east  of  Sahuaripa,  opened  circa  1842,  and  closed  in  1900, 
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owing  to  striking  nf  water.     This  has  a  blanket  vein  of  argentiferous  and 
plunibiferoUis  tetraliedritt^,  carrying  up  to  250  02.  silver  per  ton. 
SAHUAYACAW  BCirfllfG  CO.  MEXICO, 

Office:     Pittsburg,  Pa.     Mine  office:    Jejsus  Maria  Ocampo,  Chihuahua, 
Mex.     Leu  Reed,    manager.     Operates  the  Veronica   and  other  miaeSp  pro- 
ducing gold,  stih^er  and  copper.     Main  shaft,  350'.     Has  steam  power  and 
a  20^ tamp  mill,  employing  about  lOO  men. 
SAGIIfAW  DEVELOPMENT  CO  ARIZONA. 

Office;  care  of  W.  B.  Mershon,  president,  Saginaw,  Mich.  Mine  office: 
Biabee,  Cochise  Co.,  Ariz.  Employs  22  men.  Organized  March  30,  190-1, 
under  laws  of  Arizona  with  capitalization  $1,000,000,  b ha n?s  SlOpar;  issued 
$500,000.  F,  L.  Harritjginii,  vice-president  and  general  manager;  George 
Grank,  secretary  and  treasurer.  Lands,  17  claims,  including  the  World's 
Fair  and  Muheim  groups,  area  297  acres,  favorably  located  near  some  of  the 
best  mines  of  the  Warren  district.  DevclopmeJit  is  by  an  old  shaft  of  384', 
sunk  at  an  average  angle  of  70^  by  former  owners,  showing  35'  of  leaclied  ore 
on  the  300'  IcveJ,  and  the  new  ''Saginaw"  3-eompartment  vertical  shaft,  566' 
deep  at  end  of  HKM.  Tlie  new  shaft  cut  a  bunch  of  carbonate  ore  at  200'  and 
paased  through  the  conglomerate  capping  at  420^.  The  new  shaft  has  a  22'b.  p, 
Fairbanks  <fe  Morse  gasoline  hoist,  soon  to  be  replaced  by  a  permanent  steam 
,nt.  Some  diamond  drilling  haj*  been  done  abo.  The  new  plant  will  in- 
clude a  2,000-gallon  pump  to  care  for  heavy  inflow  of  water  that  may  be 
expected  at  or  about  1,000'  depth.  Management  is  excellent,  both  at  the 
mine  and  in  the  ea^st,  and  property  has  more  than  an  even  chance  of  develop- 
ing into  a  big  mine. 
SAGINAW  MIKE.  MONTANA. 

ljett**r  rcturncxl  unclaimed  from  Dillon^  Beaverhead  C-o.,  Mont. 
SAGINAW  MINING  CO*  WASHINGTON. 

Mine  o0ice:  Maple  Falls,  Wash*     Has  copper-gold  ores. 
SAGIIIAW  VALLEY  COPPER  MINING  CO.  WYOMING. 

Office:  Bay  City,  Mich.  Lett4?r  returned  unclaimed  from  former  mine 
ice.  Encampment,  Carbon  C^.,  Wyo,  Organized  1902,  under  laws  of  Wyo- 
ng,  with  capitalization  $2,000,000,  shares  $1  par.  E.  L,  Beach,  pr^ident; 
lex.  Zagelmeyer,  Wce-prcwident;  J.  E.  Hawkins,  secretary;  Herman  R.  Mar- 
ike,  treasurer;  Jo«.  Walton,  superintendent.  Has  absorbed  the  Green 
[ountAin  and  Grand  lipids  Copper  companies,  exchanging  stock  therefor. 
Lands,  100  acres,  developed  by  lOO'  shaft  and  73'  tunnel.  Treasury  empty 
and  property  idle  at  last  accounts. 
ST.  CROIX* CONSOLIDATED  COPPER  CO.  WISCONSIN. 

Office:  Superior,  Wis.     Organized  1903.  under  laws  of  Wisconsin,  mth 
pitalization  $1,500,000,  shares  $1  par.     Lands,  9  groups,  arcA  22,000  acres, 
in  Douglas  county,  Wisconsin,  carrying  the  western  extension  of  the  Kewee- 
nawan  copper  belt  of  Michigan.     Idle  at  last  accounts* 
ST.  DAVID'S  GOLD  &  COPPER  MIIfES,  LTD.  WALES. 

Succeeded,  1903,  by  St.  David^s  Gold  Mines  (1903),  Ltd.   Old  company 
dead,  but  unable  to  get  itself  legally  buried* 
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ST.  DAVID'S  GOLD  MINES  (1903),  LTD.  WALES. 

l^FTufi^:  29,Comhill,  London,  E.  C.^  Engknd,  Mine  office:  BarmouUi,  | 
North  Wales.  Organized  July  21,  1903,  a^^  a  reconstruction  of  St,  David'iil 
Gold  &  Copper  Miners,  Ltd.,  with  t api tali zat ion  £50,000,  shATCS  5s.  par;  fully  j 
iseued  and  4s.  <id.  paid  in.  Debentures,  £40,000  at  6%.  G,  C.  baace.  cht^-i 
m&n;  E.  T,  McCarthy,  comulting:  engineer;  D.  J,  Paterson,  secretafy.  Lan(ii, , 
730  acn'i^p  carrying  gold  and  silver  ores.  Has  a  50-stump  mill  and  Ehnore 
oil  foncentratirin  plant.  Paid  a  5%  dividend,  July,  1904, 
ST.  GEORGE  COPPER  MIUmG  CO.  UTAE 

Office:  Salt  Lake  Cily,  Uialj.  Mine  office:  St.  George,  Washington  Co., 
IFtah.  Capitiilizalioii  $400,000,  Clarence  McComick,  president;  Grant  C. 
Snyder,  secretary  and  manager;  B.  L.  Cutler,  superintendent.  Lands  ait 
in  Dugway  Mounta.ins.  Main  shaft,  100',  on  a  4'  to  5'  vein»  giving  assays  c 
4%  to  40%  copper.  Ha8  gai^line  power  and  a  small  smelter,  and  is  doin 
systematic  development  work.  Management  good  and  property  we 
regarded. 
ST.  JOE  MIMNG  CO.  WTA 

Office:  01  Commercial  Blk.,  Sail  Lake  City,  Utah.     Mine  office:  Bingha 
Canyon,  Halt  Lake  Co.,  Utah.     Capitahzation  $1,000;000,  shar^>t  $\  par. 
A.  Hasbrouck,  prtvsidcjil  ;  Wm.  S.  Burton,  score tarj%     Lands,  17  cbims,  ar 
340  acreSj  having  more  than  a  mile  of  underground  openings.     Priiicip 
opening  m  i  he  Si ,  Joe  deep  tunnei,  planned  to  be  driven  about  a  mile, 
ST,  JFLIAK  MIHIHG  CO.  MQHTAHA  , 

Office:  Livingston,  Mont,  Mine  office:  Cliico,  Park  Co.,  Mont,  J.  fi 
Nolan,  manager.  Lands  include  the  Bcrcry,  lluUion  and  C-opper  Queeill 
claims,  carrying  gold,  silver  and  copper.  Has  steam  jxjwer  and  Kb>;pa8s  milLI 
ST,  LAWREIfCE  GROUP.  WASHUfGTOEj 

Office:  HI 2  Tratltr^s  Blk.,  Spcikane,  Wash.     Owned  by  W.  K.  Mar\in 
T.  H.  Boyd  and  P.  F.  Miljiughlin.     Lafids  J  claims,  in  the  Twi.sp  dis<rict|l 
Cascade  Mountain^^  Washington,  about  GO  mileti  from  a  railroad,  showin 
a  strong  vein  giving  suSBoy  values  of  about  $40  per  ton  in  copper,  gold  and! 
silver. 
ST.  LOUIS  MINE,  WEW  MEXICO 

Mine  offittv:  Hilver  City,  Grant  Co,,  N,  M.     Gei>.  Newcomb,   m8Tiageft| 
Has  shipped  ores  averaging  15%  to  25%  copjHir  to  smelter.     Main  shafi 
Ha«  8i»lid  sulpfiidcj!!  I>ehiiv  200',  nxidi?:ed  ores  almve.     Owners  said  to 
template  itiHl^dling  a  leaching  plant  to  tntat  5%  to  20%  ores. 
ST,  LOUIS  MIIfE,  WASHIHGTOHJ 

Mine  office:  Silvcrtou,  Snohomish  Ct>,,  Wa.sli,     Hils  vein  of  tS  "Ut  Sfi'J 
whowing  auriferoiLs  and  argentiferous  chalcopyrite  ^isj^aying  20%,  copper. 
ST,  LOUIS  COPPER  CO, 

Former  office:  721  Olive  St.,  St.  Louis,  Mo.     Dead. 
ST,  LOUIS  COPPER  CO.  ARIZOKA. 

Mine  office;  Gila  Bend,  Pima  Co.,  Ariz.  A.  J.  Shotwell,  mjperintcud- 
ent.  Ores  carr\'  gf»ld  and  copper.  Had  steam  pouer  and  KVstamp  null 
at  last  accounts.     Proliably  same  as  either  A  jo  or  Shotwell-Trimountain, 
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ST.  LOUIS-VASSAR  MINE.  UTAH. 

Mine  office:  Park  City,  Summit  Co.,  Utah.     Robert  Gorliuski,  manager. 
Ores  carry  mainly  silver,  with  fair  values  in  copper,  lead  and  gold. 
ST.  ICARIB  COPPER  CO. 

Former  office  in  the  Cooper  Bldg.,  Denver,  Colo.     A  swindle,  perpe- 
trated by  John  Reilly  and  W.  W.  Wilson,  two  notorious  confidence  men. 
ST.  MARY'S  MINERAL  LAND  CO.  MICHIGAN. 

Office:  P.  O.  Box  5095,  Boston,  Mass.  Local  office:  Houghton, 
Houghton  Co.,  Mich.  Employs  45  men  at  the  Challenge  mine.  Organized 
1901,  under  laws  of  New  Jersey,  with  capitalization  $5,000,000,  shares  $25 
par;  issued,  $3,498,250.  Company  holds  the  entire  stock  isBue,  except 
founders  shares,  of  St.  Mary's  Canal  Mineral  Land  Co.,  organized  1863,  under 
^W8  of  New  York,  to  take  over  lands  given  by  the  state  for  construction  of 
the  first  ship  canal  at  Sault  Ste.  Marie,  lands  so  given  being  180,000  acres 
in  Houghton,  Ontonagon  and  Keweenaw  counties,  and  from  which  tract  the 
Gurnet  &  Hecla,  Tamarack,  Baltic,  Trimountain,  Champion  and  other 
nunes  have  been  developed.  Nathaniel  Thayer,  president;  Chas.  J.  Paine 
and  J.  Henry  Brooks,  vice-presidents ;  Arthur  G.  Stanwood,  secretary  and 
^Peaaurer;  preceding  officers,  Samuel  N.  Brown,  Albert  S.  Bigelow,  Chas.  E. 
Perkins,  Geo.  P.  Gardner,  Walter  Hunnewell,  Chas.  N.  King  and  Nathaniel 
H.  Stone,  directors;  R.  R.  Goodell,  local  manager;  Dr.  L.  L.  Hubbard, 
Daine  superintendent;  Wm.  Skewes,  mining  captain. 

Lands,  96,989  acres  in  fee,  and  mineral  rights  to  14,193  additional  acres, 
lands  being  scattered  along  the  Lake  Superior  copper  belt,  with  principal 
^dings  on  the  South  Range,  southwest  of  Houghton.  No  lands  were  sold 
<luiing  1904.  Other  assets  are,  50,000  shares  of  stock  of  the  Champion 
^pper  Co.,  being  a  one-half  interest  in  that  corporation;  20,000  shares 
^Wfic  Copper  Co. ;  208  shares  Copper  Range  Consolidated  Co. ;  842  shares 
Winona  Copper  Co. ;  80  shares  Old  Colony  Copper  Co. ;  25,000  shares  May- 
^w^  Mining  Co.  From  1863  to  1900  the  old  company  paid  cash  dividends 
^  12,200,000,  also  stock  dividends  of  one  share  of  Tamarack,  one  share 
^^oquois,  l^i  shares  Baltic,  i^  share  Winona  and  }4  share  Albany  &  Boston, 
on  each  share  of  St.  Mary's  stock.  Receipts  for  1904  were  $151,105.83,  and 
^tpenditures  were  $205,910.12,  including  a  dividend  of  $150,000.  Company 
paid  a  similar  dividend  in  1903,  giving  total  dividend  disbursements  of 
^300,000.  Of  the  19Q4  income,  $100,000  was  received  from  dividends  paid  by 
^Champion  Copper  Co. 

Extensive  diamond  .drill  borings  were  made  on  the  St.  Mary  lands  south 

^  the  Champion  mine  and  near  the  Winona  mine.    Drilling  was  discontinued 

'I)  1904  and  work  begun  on  the  opening  of  a  new  mine,  called  the  Challenge, 

'^  22-53-35,  about  5  miles  south  of  the  Champion,  where  drill  borings  had 

-  '^Hiiated  an  amygdaloid,   apparently  the  Baltic  lode,  which  carried  a  little 

^'iipper.     linking  was  begun  Sept.  10,  1904.     A  drop  shaft  was  sunk  through 

^  heavy  overburden,  but  the  permanent  shaft  will  be  an  upraise  on  the 

^l^le  of  the  lode.     The  drop  shaft,  after  passing  through  114'  of  drift,  was 

^tomed  in  a  13'  amygdaloid  showing  considerable  copper,  which  is  sup- 
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posed  to  be  the  imn  amygdaloid  of  tlie  Baltic  lode,  as  found  at  the  Bftltic, 
Trimouiitain  and  Clmtiipion  mines,  lo  the  nurthward.  What  \s  supposed  ta 
be  the  Baltic  bed  Is  90'  dbtant  aud  will  Ije  reached  by  a  crussicut.  Tint 
company  will  spend  $3,000  to  $4JXI0  monthly  on  the  Cliallciige,  during  1W5, 
unless  an  exceptionally  rich  showing  should  warrant  putting  on  more  pre>jiu 
ST.  mcnAELS  MINING,  MaLING  &  REFINING  CO.         NEW  MEXK 

Mine  offite:     Tres  Piedm.*?,  Tao8  Co»,  N.  M,     A,  York,  ,superimetide 
ST.  PAUL  MINE.  COLO 

Mine  office:     Red  Mountain,  Ouray  Co.,  C!oLo.     T,  Braden,  owner;  J 
t^weet^   superintendent.     Ores   carry   silver,    lead   and  copper.     Has 
jK>wer. 
ST.  REGIS  COPPER  MINING  &  MILLING  CO.  MONTANA. 

Mine  ofllee:    St.  liegia,  Misaoula  Co.,  Mont.     Fred  W»  Wilson,  superiD- 
tendent.     Ores  carry  copper  and  gold*     Has  steam  power, 
SALIDA  GOLD  &  COPPER  MINING  CO.  COLORADO. 

Mine  office:     Salidit,  Chaffee  C\».,  Colo.     Capitalization  $100,000,  i^haiw 
$1  par.     E*  B.  Green,  manager;  Francis  Shine,  secretary.     Property  is 
Salida  mine,  leased  for  10  years  from  the  Sedalia  Copper  C<j-,  on  15%  royali 
The   Salida  company  has  built  a  large   concent m tor  and  learhing 
76x119'  and  4  stories  high.     Ore    is  received  by  gravity-tram  from  mm, 
2  miles  distant.     Mine  has  very  large  deposits  of  very  low-grade  ore. 
SALIDO  GOLD-COPPER  CO.  MEXICO. 

Office:  823  H.  W.  Helmaim  Bldg,,  Los  Angeles,  Cal,  Dr.  Finis  E. 
Yoakum,  president  and  general  manager;  N.  N.  DietZf  secretary.  Lauds,  30 
pertenencia^,  in  the  Alamos  dUtrict  of  Sonora,  said  to  show  a  GO*  vein.  Stocli 
of  the  company  is  insured  and  guaranteed,  which  is  the  only  thing  known 
against  tlie  curporation. 
SALISBURY  COPPER  CO.  NORTH  CAROLIHA, 

Office:     Halis^pury,  N.  C.     Oi^anized  1903,  under  laws  of  Arizona,  wilN 
capitalization  $100,0(X),  by  W.  S.   Blackmer,  et  al.     Said  to  be  opening  a 
15'  %'ein  showing  good  copper  ores. 
SALMON  RIVER  MINING  CO.  NEVADA 

Mine  office:  Contact,  Elko  Co.,  Nev.  Mo«es  Jones,  superintendeitt 
Ores  carry  gold,  silver  aiid  copper.  Has  gasoline  power  and  small  smelter. 
SALT  LAXE  COPPER  CO. 

Letter  returned  unclaimed  fruin  former  office  in  Salt  Lake  City,  Vuh 

COMPANIA  MINERA  DE  SALTILLO.  MEXICO. 

Office:  9A  de  Hidalgo,  Saltillo,  Coahuila,  Mex.     Mine  office:     Concepcii 
del  Oro,  Zacatecaa,  Mex,     Antoivio  Hodriguex,  president;  Angel  Rioa 
ager.     Operates  the  Jesus  Nazarcno  mine,  prfKlucing  gold,  silver,  lead 
copper.     Hn&  steam  power  and  employed   200  men  at   last   accounts, 
SAMPSON  GROUK  '  BRITISH  COLUMBIA, 

Promising  .'sulphide  outcrops  at  Beasley,  7  miles  west  of  Nelaon,  B,  C 
SAMSON  MINE.  UT. 

Sold  in  March,  1903.  to  Bingham  Copper  A  Gold  Mining  Co. 
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COMPAllriA  MINERA  DE  SAN  ACASIO  y  ANEXAS.  MEXICO. 

Mine  office :    San  Jose  de  Guadalupe,  Durango,  Mex.     Is  a  producer  of 
iron  ore,  copper  and  gold,  employing  about  100  men. 
SAlf  BALTAZAR  COPPER  CO.  MEXICO. 

Office:  508  Germania  Bank  Bldg.,  Pittsburg,  Pa.  Mine  office:  Tlaco- 
lula,  Oaxaca,  Mex.  Employs  150  men.  Organized  December,  1904,  under 
laws  of  Maine  with  capitalization  $1,000,000,  shares  $10  par,  issued  $780,000. 
J.  Albert  McKay,  president;  Hon.  Pembrook  R.  Flitcraft,  vice-president; 
Oscar  A.  Rogers,  secretary;  Andrew  B.  Berger,  treasurer;  Guillermo  W. 
Thompson,  general  manager;  Frank  M.  Lehmer,  superintendent.  Lands 
sundry  groups,  area  700  acres,  also  40-acre  miUsite,  in  the  Guelavila^  and 
Tlacolula  districts,  8  miles  south  of  the  ruins  of  Mitla.  Country  rocks  are 
porphyry  and  limestone,  carrying  numerous  contact  veins  or  lenses,  of  which 
6  are  being  developed,  these  liaving  an  average  width  of  8'  and  outcropping 
for  2  miles.  Development  has  but  fairly  begun,  only  shaft  being  but  50' 
deep  on  March  8,  1905,  but  showing  selected  oxide  and  carbonate  ores  of 
44%  copper  tenor,  while  assays  of  outcrops  give  1%  to  15%  copper,  16  oz. 
to  20  oz.  silver  and  from  nothing  to  16%  lead.  It  is  planned  to  develop 
mainly  by  tunnels.  Management  is  good  and  property  considered  promis- 
ing. 

COMPAiriA  MIKERA  DE  SAN  ANTONIO.  MEXICO. 

Mine  office:    La  Cruz,  Tamaulipas,  Mex.     Alex.  Dozal,  manager.     Ores 
carry  copper,  lead  and  silver.     Employed  about  50  men  at  last  accounts. 
SAN  BARTOLO  COPPER  MINES,  LTD.  CHILE. 

Liquidated  voluntarily.     Lands  were  near  Antofagasta,  Chile. 
SAN  BERNARDINO  COPPER  CO.  CALIFORNIA. 

Organized  March  8,  1899,  under  laws  of  West  Virginia,  with  capitaliza- 
tion $2,500,000,  $500  paid  in,  by  J.  B.  Neily,  et  al,  of  Boston.    Lands  said 
to  be  360  acres,  somewhere  in  California. 
SAN  CALLETANO  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  care  of  Reddin  Inv.  Co.,  121  Geary  St.,  San  Francisco,  CaL     Cap- 
italization $1,000,000,  shares  $1  par.     Lands,  12  claims,  in  Santa  Cruz  county, 
Arizona. 
SAN  CARLOS  COPPER  CO.  ARIZONA. 

Lands  are  under  bond  to  the  Saddle  Mountain  Mining  Co. 
SAN  CARLOS  COPPER  CO.  MEXICO. 

Office:  25  Broad  St.,  New  York.  Mine  office:  Linares,  Nuevo  Le6n, 
Mex.  Employs  about  800  men.  Organized  1896,  under  laws  of  New  York, 
with  capitalization  $100,000,  shares  $1  par.  W.  H.  Nichols,  Jr.,  president; 
S.  H.  Steele,  secretary  and  treasurer;  Eklw.  D.  Self,  general  manager.  Mining 
lands  are  6  square  miles,  in  the  San  Carlos  district  of  Tamaulipas,  Mexico, 
with  smelter  at  San  Jos4,  Tamaulipas,  also  6,400  acres  of  timber  lands.  Veins 
are  contacts  between  limestone  and  porphyry,  and  ores  are  oxides,  carbonates 
and  sulphides,  mainly  the  latter.  Development  is  by  upwards  of  50  shafts 
and  about  7  miles  of  tunnels,  with  total  underground  openings  of  about 
10  miles.     Nearest  railroad  is  the  Gulf  branch  of  the  Mexican  Central^  38 
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miles  distant.     Compa.ny  has  brought    suit   a^nst  MelviUe  &   Kelly,  of 
SaltiUo,  for  fa  dure  to  build  a  branch  railroad  to  the  mines,  as  agreed,  bi 
sucli  line  is  to  be  constructed.     Production  of  refined  copper  \s  officially 
reported  by  the  Mc?xicaii  goveniment  aa  88,184  lbs.,  which  ia  very  much  uiidei 
the  usual  estiiiiatc*^. 
SAH  CRISTOBAL  COPPER  CO.  NEW  MEXICO. 

Otike:  eir^ne  Broad  St.,  New  York.     Mine  office:     Arroyo  Seco,  Tj 
Co,,    N,    M.     Richard    Hopkiriij,    president;   B.    F,   Shakespeare, 
J.  K.  Turner,  manager.     Lands,  1,850  aere«,  also  sujidry  water-right* 
a  railroad  franchise.     Has  an  SO'   ore  body,  carrying  copper,  gold,  silv 
and  lead,  opened  by  a  1,000'  tunnel.     Has  a  smelter  and  cyanide  platti,  ai 
plans  building  a  150-ton  concentrator.     Original  development  waa  for  cop] 
but  present  operations  are  confined  almost  ejtclusively  to  a  big  ledge 
gold-bearing  quart K. 
SAK  DOIUKGO  GOLD  &  COPPER  CO. 

Ab^orl)ed  by   Picacho  Blanco  Mining  Co. 
MIIfA  SAN  DOlilNGOS. 

OwihhI  and  (ifK' ruled  l>y  ^fason  l^  Barrv;,  I  Ad, 
SAN  FERNANDO  COPPER  MINING  &  SMELTING  CO.  MEXIi 

Office:  care  of  WlkkIs  Investment  Co.,  Colorado  Springs,  Colo.     H 
office:     Enseuada,    Baja  Cjilifornia,   Mex.     Organised   1S94,  under  laws 
Colorado,   with   capilalimtion   $1,CMW,000,   shares  $1    par.     F.   M.   W. 
president;  H.  E,  Woods,  vicc-presidcnl :  Warren  Woods,  tteasufer;  John  V. 
^male,  general   matiager.     Land;),    SO  pertenencias,  showing  8  veina  of 
to  6'  width,  carr>^ing  oxide,  carbonate  and  sulphide  oress  avera^ng  0%  co] 
with  small  values  in  gold  and  silver. 
MINA  SAN  FRANCISCO,  PERU. 

Owned  and  opera  led  by  Compania  Minera  SatitJi  Inos  y  Morococha. 
MINAS  DE  SAN  FRANCISCO  y  OTRAS.  MEXI 

Mine  office:  care  of  G.  V.  Moutcvcrde  y  Ca.,  owners,  Peaqyefia^  Soaoi 
Mex.     Ores  carry  gold,  silver,  lead  and  copper. 
NEGOCIACION  MINERA  SAN  FRANCISCO  y  ANEXAS.  MEXICO. 

Mine  office:     Mineml  de   Asienlo.s,    Aguastalieutes,   Mexico. 

COMPAlflA  MINERA  DE  FRANCISCO  DEL  A2UL,  MEXICO. 

.Mine  office:  Matehuala,  San  I  Am,  Poto.si,  Mexico. 
SAN  FRANCISCO  DEL  ORO  MINES,  LTD.  MEXICO. 

Offices:  65,  London  Wall,  London,  E.  C,  Eng.  Mine  office:  Pknml, 
Chihuahua,  Mex.  Organized  April  18.  1903,  with  capitaliiation  X375J 
abares  £1  par;  issued,  £310,000.  Earl  of  Denbigh,  chairnuin;  Rowland 
Fielding,  consulting  engineer;  James  Hyslop,  mine  manager;  J.  F.  McNitb, 
aecretary.  Ltmd^,  253  acres,  rarrying  gold,  silver,  copf>er,  lead  and  win 
ores,  undergoing  development.  Shipments  are  made  to  nearby  smelters,  axid 
profits  earned  in  lir^t  1H  monthj<  art^  given  by  company  as  in  excess  of  i:22.CKM) 
FINCA  SAN  JOAQUIN.  CUBA. 

An  old    mine,  about  30  miles    northeast  of  Cienfuegos,  Cuba,  workc^i 
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intermittently,  1856-1885,  ores  having  been  shipped  to  Swansea  and  the 
United  States  for  smelting,  and  returning  an  average  of  nearly  20%  copper. 
Vein  ranges  up  to  30^  in  width,  carrying  azurite,  melaconite,  cuprite,  bomite 
and  chalcopyrite. 
SAN  JOSE  CONSOLIDATED  MINING  CO.  MEXICO. 

Mine   office:   Nocozari,    Moctezuma,    Sonora,    Mex.    Organized    under 
laws  of  Arizona  and  protocolized  in  Mexico.     Lands,  circa  100  acres,  not 
far  from  the  Moctezuma  Copper  Co.,  showing  a  vein  of  5'  to  ly  width,  carry- 
ing values  mainly  in  silver,  and  lead,  with  some  gold  and  copper. 
SAN  JOSE  MINE.  CHILE. 

Mine  office:  care  of  Silva  y  Rivas,  owners,  Tamaya,  Ovalle,  Chile.     Mine 
was  opened  in  1844  and  is  517'  deep. 
MINAS  SAN  JOSE,  SAN  MIGUEL  y  EL  BRUJO.  SAN  SALVADOR. 

Office  and  mines :  care  of  liUna  Hermanos,  owners  and  managers,  Metapdn, 
San  Salvador,  Central  America.    Ores  carry  copper,  gold  and  silver.     Have 
steam  power  and  smelter  and  employ  about  250  men. 
SAN  JUAN  GROUP.  CHILE. 

Mine  office:  Copiap6,  Atacama,  Chile.    Sr.  TomAs  Marambio,  owner. 
Deepest  shaft,  about  1,800'.    Originally  worked  for  silver,  but  copper  values 
predominate  at  depth. 
MINA  SAN  JUAN*.  SPAIN. 

Mine  office:  Paimogo,  Huelva,  Spain,  Don  Jos^  De  Soto,  manager. 
Lands,  102  hectareas,  including  4  old  mines. 
SAN  JUAN  MINING  CO.  COLORADO. 

Mine  office :  Central  City,  Gilpin  Co.,  Colo.    J.  I. .  Perkins,  manager. 
Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
SAN  JUAN  SMELTING  &  REFINING  CO.  COLORADO. 

Mine  and  works  office:  Silverton,  San  Juan  Co.,  Colo.  Employs  about 
200  men.  Geo.  Oliver,  president;  W.  F.  Kendrick,  vice-president;  F.  C. 
Kendrick,  general  manager.  Organized,  1903,  with  capitalization  $3,000,000, 
as  a  consolidation  of  the  Kendrick  &  Gelder  Smelting  Co.,  Oliver  Reduction 
Co.  and  Paradox  Copper-Gold  Mining  Co.  Principal  mining  property  is 
the  Henrietta,  carrying  ores  of  gold,  silver  and  copper,  the  milling  ore  aver- 
aging about  3.5%  copper  and  the  smelting  ore  about  7%  copper,  with  occasional 
chutes  of  high  grade  ores  running  up  to  20%  and  even  30%  copper.  Mine 
said  to  have  ore  reserves  of  350,000  tons  in  sight.  Mine  has  gasoline  and 
electric  power.  Reduction  plant  includes  a  400-ton  concentrator  and  200- 
ton  smelter. 
MINA  SAN  JUAN  DE  MALAJA.  CUBA. 

A  promising  prospect,  with  100^  gossan  capping,  about  6  miles  northeast 
of  Santa  Clara,  Cuba. 
MINAS  SAN  LORENZO  y  ALLENDE.  MEXICO. 

The  San  Lorenzo  and  Allende  mines,  area  36  pertenencias,  or  about  90 
acres,  in  the  Ures  district,  Sonora,  Mexico,  bought  by  Frederick  A.^  Piatt, 
et  al,  in  1902,  are  undergoing  development.    The  San  Lorenzo  has  a  i'  vein 
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mamyin^  an  liigb  u  1S%  coppex  &iid  30  oc  silver  per  ton.     The  AUende  b 
not  M)  rich,  but  h  tmid  to  b«  a  pfomifliii^  property. 

COMPANIA  MIIIERA  SAH  LUISL  MEXICO* 

Al  Tepe^aM,  AguascalientCB.  Mex.     Sold  lo  AsoMraUenies  Mcftal  Co.  ■ 

SAN  LUIS  MINIIIG  CO.  MEXICO.        ' 

Office:  27  William  St,,  New  York.     Miue  office:  GabrieU  HurmjigOf  Mex- 
Employs  800  men.     i>r^aiiized    1900,   under  laws  of   West    Virginia,  with 
cftpitaltjcatiou    $2,230,000,    shares    $10   par.     Walter   S.    Logan,    pre»deDl; 
Myra  H.  Martin,  secretary;  Geo.  A,  Tread  well,  treasurer:  Louts  Ross,  manif- 
mg  director;   Heiiry  E,  (J'Driscoll,  mine  superinteudent ;    Sidney  E.  Tyler, 
miij  Huperiiiteiident ;    Lloyd  Ilobey,  engineer.     Mining  lands,  867  acres,  aleo 
10-acre  Bnielter-site  and  siindr^^  timber  land^,  ete»,  giving  total  bolditigi  of 
46,160  acres,  in  the  Panuco  de  Coronado  and  San  Lucas  districts  of  Durango^ 
ehowing  alHuit  60  fissure  and  contact  veins,  of  which  5  are  being  developed, 
these  having  average  widths  of  20^,  reported  by  company  to  rarr>'an  average 
of  H%  copper,  15%  lead,  25%  rinc,  20  02.  to  1,000  oz.  silver  and  $8  gold  per 
ton,  fn^jm  oxide,  carbonate  and  sulphide  ores.     The  San  Luis  has  a  400'  sWt 
and  tunnels  of  250'  and  350';  the  Potosina  No.  1  has  shafts  of  25<y  and  400^, 
the  San  Luca«  ha»  2  sliafta  of  LW  each  and  tunnels  of  1,200'  and  300*.    Total 
underground  openings  are  aljout  5  miles,  estimated  to  ahow  350,000  tons 
of   ore   blocked    out    for    sloping.     These   are   very  old    mineft,    reopened 
in  1901  by  tlie  present  company.     Haa  steam  power,  mines  using  600  h»  p. 
and    mill  200  h.  p.     Eijuipmeni  includes  2  Ingersoll  air^'om pressors  and  10 
power  drills.     Buildinp^  inrludc  i\  20x60'  stone  machine  »hop,  20x80^  wood 
carpenter  shop,  smithy  and  60  dwellings.     All  high-grade  ore  is  shipped  io^M 
the  Monterey  and  Aguascalientea  plants  of  the  American  Smelting  &  Ra^B 
fining  Co.,  over  nearest  railroad,  the  Mexican  Inlernationnl,  12  mil«^  distant. 
Fuel  is  wood,  coating  $6  per  cord,  and  soft  coal  costing  $15  per  ton.     Con- 
siderable production  has  been  secured  since  pre^senl  company  took  char 
Property  is  regarded  as  valuable,  and  seems  to  be  well  handled.     Mr.  Re 
reports  that   since    be  took  charge    in    February,  1902.  del>ta   aggregatl 
$400,000  have  been  discharged  and  a  net  profit  of  $250,000  earned. 

COMPANIA  BENEFICIADORA  SAIT  LIHS.  MEXICO. 

Works  office:  San  Luis  de  la  Pax,  Guanajuato,  Mex.  The  smelter  ii(jfl 
knftwn  a.s  the  Ojo  de  .\gua-  Production  in  1903  was  20,054  lbs.  fine  copper.^' 
SAN  MARCEL  MINE.  ITALY. 

An  old  iiuiic,  of  limited  prnduction,  in  Piedmont,  Italy. 
SAN  MARCIAL  GROUP.  MEXICO. 

Office  and  mine:  cure  of  Gus  Peterson,  owner  and  manager,  Ho>sario|J 
Binaloa,  Mex.     Ore.s  carr>*  silver,  lead,  gold  and  copper. 
SAN  MIGUEL  COPPER  CO.  NEW  MEXICO,' 

Lands  are  ui  the  Tccolote  district  of  San  Miguel  county,  New  Mexicai 
Manatjemeni  s^aid  to  contemplate  ifj^lalling  a  150-ton  leaching  plant. 
SAN  MIGUEL  COPPER  MINES,  LTD.  SPAIN. 

Offices:  3.  Church  Court,  Old  JcwTy,  London,  E.  C,  Eng,     Mine  office 
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Almonaster  la  Real,  Huelva,  Spain.  Organized  Oct»  12,  1904,  vnih  capitali- 
nation  £150,000,  shares  £1  par;  issued,  £100,000.  Debentures,  £75,000 
at  6%,  in  3  bonds  of  £25,000  each,  redeemable  Nov.  1,  1905,  1906  and  1907. 
A.  C.  Eberbach,  managing  director;  F.  O.  Harvey,  consulting  engineer;  G. 
Emdin,  secretary.  Lands,  1,900  acres,  including  the  San  Miguel  mine  carry- 
ing cupriferous  iron  pyrites,  and  sundry  adjoining  properties,  also  a  19-kilo- 
metre branch  railway  line  from  Almonaster  la  Real  to  El  Cerro,  on  the  Zafra 
&  Huelva  railway.  Ore  reserves  are  estimated  at  428,000  tons,  in  addition 
to  which  there  are  about  300,000  tons  in  teleras  and  tereros,  on  surface.  Prop- 
erty was  worked  for  some  years  by  a  Portugese  company,  until  taken  over 
by  present  owners  in  1904,  and  made  789  long  tons  of  copper  in  1899.  Prop- 
erty b  one  of  large  size  and  undoubted  value,  and  present  company  has  earned 
very  substantial  profits  from  its  inception,  and  should  pay  a  good  dividend 
in   1905. 

SOCIEDAD  MIKEIRA  DE  SAN  MIGIJEL  DE  HUELVA.  PORTUGAL. 

Succeeded,  October,  1904,  by  San  Miguel  Copper  Mines,  Ltd. 

COHPARIA  MINERA  DE  SAN  MIGUELITO.  MEXICO. 

Mine  office:  Cumpas,  Moctezuma,  Sonora,  Mexico. 
SAN  PEDRO  COPPER  CO.  NEW  MEXICO. 

Mine  office:  San  Pedro,  Santa  F6  Co.,  N.  M.     Idle. 
MINA  SAN  PEDRO.  ARGENTINA. 

A  small  mine  in  the  Mexicana  district  of  Rioja,  Ai^entina.     Highest 
grade  shipping  ore  assays  up  to  30%  copper,  30  oz.  silver  and  0.5  oz.  gold 
per  ton. 
MINA  SAN  PEDRO.  MEXICO. 

Mine  office :  Cedral,  San  Luis  Potosf,  Mex.     Owned  by  J.  A.  Arbide  and 
Roberto  Yrizar. 
SOCIETE  ANONYME  DES  MINES  DE  SAN  PEDRO.  SPAIN. 

Offices:  Rue  de  Chateaudun,  39,  Paris,  France.  Mine  office:  Zalamea 
La  Real,  Huelva,  Spain.  Capitalization,  450,000  francs.  Don  Carlos 
Marchal,  agent.  Lands  include  the  Bananco  de  ios  Buyes  group  of  10  old 
mines,  area  167  hectareas. 

COMPANIA  MINERA  DE  SAN  PEDRO  DE  NOLASCO.  CHILE. 

Mine  office:  San  Pedro  de  Nolasco,  Victoria,  Chile.    Owns  the  Carlotta 
mine,  opened  1795,  and  developed  by  a  700^  tunnel. 
MINA  SAN  PIO.  MEXICO. 

Office:  care  of  Spencer  C.  Richardson,  owner,  40  Water  St.,  Boston, 
Bifass.  Is  located  12  hours  horseback  ride  southwest  of  Ameca,  Jalisco,  Mex. 
MINA  SAN  PLATON.  SPAIN. 

Office:  care  of  Don  Antonio  Ruiz  Cancela,  Se villa,  Spain.     Mine  office: 
Almon&ster,  Huelva,  Spain.     Lands,  46  hectareas.     Idle. 
SAN  REMO  COPPER  CO.  ARIZONA. 

A  spectral  corporation,  organized  under  the  laws  of  West  Virginia,  as 
the  astral  body  of  the  Copper  Belle  Mining  Co.,  with  capitalization  $300,000 — 
later  increased  to  12,000,000,  without  the  knowledge  or  consent  of  the  share- 
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holders — which  once  had,  or  wai*  supposed  to  have,  to  the  best  recoUectioa 
of  the  sur\iviiig  shareholder,  some  sort  of  a  claim  to  three  claimg  of  aonie 
sort,  in  the  Dnigonu  Mountains,  Cochiae  comity,  Arizona. 
MIHA  DE  SAN  TELMO.  SPAIH. 

Owned  and  ojx' rated  by  Sociedad  Cdectlva  Ibarra  Hiioa.  ' 

SAK  TCRINA  MINES.  GREECE 

Mine  nffi<*e:  San  Torina,  Gree<'e.     Owned  by  an  Austnan  company,  of 
Trieste.     On^s,  are  oxides  and  carbonates.     Idle. 
SAN  TOY  MINING  CO,  MEXICO. 

Office:  131 1  WclLs  Bldg.,  Milwaukee,  Wis.     Mine  office:     Santa  Eulalia^ 
Chihuahua,    Mex.     Organizt*d    under   laws    of    Maine,    with    capitaliaitioii 
|2,500,CK>Q,  shares  II  par.     Sylvester  T.  Everett,  president;  Josiah  Qviiucy, 
^nce-preiiident ;  A.  S»  Witherhee  secretary  and  treasurer.     Lands,  5  groups 
of  rlalnis,  on  whirh  extensive  development  has  been  securt?d.     Old  niina^H 
opening  aggregating  rfeaHy   10  miles.     Company  claims  to  have  200,00tf^| 
torn  of  ore  in  sight  that  should  give  net  returns  of  about  $8  per  ton,  mainly 
from  silver,  with  small  cupper  value.*?, 
SANTA  BEATRIZ  MINES,  MEXICO. 

Mine  offiie:  care  of  h'u]ii±id  Pean'^,  ftupt^rintendent,  Magdalena^  ; 
Mex.     Ha.s  steam  power. 
SANTA  CECILIA  COPPER  MINING  CO.,  LTD. 

Wound  up,  July,  l^tJl. 
SANTA  CRtJZ  COPPER  CO.  MEXICO" 

Supposed    to  have  claims    near   Santa  Cruz,  Arizpe  district,  Sonora, 
Mexicn. 
SANTA  CRUZ  MINING  CO.  ARIZONA. 

Office:  368  Stock   Yards,   Kansas  Gty,   Mo.     Mine  office:     Patagonia, 
Santa  Cniz  Co.,  Ariz.     Employs  12  men.     W.  W.  Hall,   president ;  W.  B. 
Barnes,   vice-president;  Geo.   W.   Bolen  secretary  and  treasurer;  Wm.   M. 
Schwartz,   general   manager.     Organised   Oct«l«»r  5,    1901,   under  laws  of 
Arizona,  with  eapitalization  $IJJO0,l)00,  shares  $1   par.     Lands,  6  claiins, 
area  124  acres,  in  the  Harshaw  district,  showing  several  fissure  i^eins  of  aboy 
2)0'  average  width  giving  general  average  assay  values  of  8.5%  copper,  20  < 
sik'er  and  $25  gold  per  ton,  mainly  from  chalcocite.     Has  shafts  of  65'  and 
150",  also  several  short  tunnels.     Mine  was  discovered  ISGO,  opened   1S9(^^ 
reopened  1900.     Mas  steam  and  giisolipe  pnwer  and  is  only  2J^  miles  froi^f 
the  Sonora  branch  of  the  Southern  Pacific  railway.     Property  giv^es  uidicwH 
tions  of  ha\^ng  a  large  ore  body  at  a  depth  of  about  SOC,  and  company  plans 
dev'eloping  this.     Management  good  and  property  considered  promising. 
SANTA  EMILIA  COPPER  CO.  ME^CO. 

Office:  69  Wall  St.,  New  York,  N.  Y.  Mine  office:  Coapa,  Michoacan, 
Mex.  Employs  60  to  75  men.  A.  J.  Peyton,  president  and  general  manager; 
Geo.  W.  Lockwood,  \4ce-president :  Manuel  L.  Ward,  wcretary  and  treasurer; 
Joseph  G.  Collinson,  superintendent;  J.  H.  Cnim,  engineer.  OrganiM^ 
Sept.  28,  1899,  under  laws  of  Delaware,  \^ith  capitalist  ion  $1.0OO.< 
increased,  1904,  to  $2,000,000,  shares  Jl  par.     I.ands,  83  acres,  in  IheTaca 
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bara  district.     Principal  development  is  by  the  Napoleon  tunnel,  about 
1,200'  long,  and  a  GOQ'  two-compartment  shaft.     Has  good  steam  plant,  and 
mine   buildings   with   acconunodations   for  about    100   workmen.     Recent 
developments,  at  depth,  have  been  quite  encouraging. 
SANTA  EULALIA  MIinNG  &  MILLING  CO.  MEXICO. 

Office:  12  State  St.,  Chicago,  Ills.  Mine  office:  Velardena,  Durango, 
Mex.  Conrad  Auw,  president ;  Henry  Grant,  secretary ;  Wm.  J.  Auw,  mana- 
ger. Has  a  325'  main  shaft  and  220^  tunnel,  developing  ores  of  lead,  copper, 
gold  and  silver.  Has  gasoline  power  and  plans  installing  electric  plant 
and  electric  drills.  Employs  lOCTto  125  men. 
SANTA  F£  GOLD  &  COPPER  MINING  CO.  NEW  MEXICO. 

Office:  11  Broadway,  New  York.  Mine  office:  San  Pedro,  Santa  F6 
Co.,  N.  M.  Idle.  Organized  1899,  under  laws  of  New  Jersey,  i^ith  capital- 
ization $2,500,000,  shares  $10  par,  as  a  reorganization  of  the  original  Santa  F^ 
company,  formed  1888  and  bankrupt  1892.  Present  company  began  business 
with  $500,000  cash;  balance  of  assets  Jan.  1, 1905,  was  $150,286.24  Annual 
meeting,  fourth  Tuesday  in  January.  State  Street  Trust  Co.,  Boston, 
registrar;  Old  Colony  Trust  Co.,  Boston,  transfer  agent.  J.  H.  Susmann, 
president;  E.  H.  Westlake,  secretary  and  treasurer.  Lands,  3,400  acres 
of  mineral  property  and  46,000  acres  of  miscellaneous  lands,  including  coal 
lands  of  considerable  promise,  in  the  old  San  Pedro  land  grant.  Mine  is 
opened  by  a  single  shaft,  on  a  blanket  vein  <^  sulphide  ore  running  150^  to 
175'  thick  and  dipping  at  an  angle  of  less  than  15^.  About  half  the  ore 
body  is  workable,  though  low  in  grade.  Ore  smelted  in  1901  gave  average 
returns  of  4.75%  copper,  $1.50  silver  and  $1.50  gold  per  ton,  slags  shoeing 
about  0.5%  copper  only.  It  has  been  alleged  that  mining  and  smelting 
costs  were  about  $7  per  ton  of  ore,  but  this  figure  undoubtedly  is  too  low. 
Ore  is  silicious,  requiring  heavy  iron  and  lime  fluxes.  The  mine  has  ore 
reserves  of  about  30,000  tons  blocked  out.  The  smelter,  with  two  125-ton 
fumacesj- was  blown  in  Jan.  1,  1901,  and  blown  out  in  the  following  Novem- 
ber. The  mine  and  smelter  are  21  miles  from  the  Santa  F6  Central  Railroad, 
'with  a  connecting  line  surveyed,  but  not  built.  Much  trouble  was  exper- 
ienced when  the  smelter  was  in  blast  from  shortage  of  coke  supply  and  inade- 
quate transportation  facilities.  To  operate  the  property  to  advantage, 
ore  should  be  concentrated,  to  obviate  the  smelting  of  an  immense  amount 
of  barren  material  in  both  ore  and  fluxes,  and  proper  railroad  connections 
are  imperatively  demanded  for  profitable  operations.  The  only  work  done 
since  1902  has  been  the  boring  of  543'  of  diamond  drill  holes.  The  property 
is  a  promising  one,  and  probably  would  prove  profitable  if  given  a  concen- 
trator and  railroad  connection,  and  worked  on  a  moderately  large  scale 
with  careful  management — ^as  careful  and  brilliant  a  management  as  prac- 
tically the  same  owners  are  giving  the  Tennessee  should  render  the  Santa  F6 
a  success. 
SAHTA  F£  GOLD  &  COPPER  MIinifG  CX).  MEXICO. 

Mine    oflice:    Alamos,    Sonora,    Mex.    Cyrus    F.    Tolman,    manager. 
Stock  is  controlled  by  International  Copper  &  Gold  Co. 
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SANTA  FE  MIKING  &  REDUCTION  CO,  NEW  MEXICO. 

Said  tu  have  been  organized  l>y  Chicago  cupitalkts  to  operate  in  the 
Santa  V6  dLstrici,  butrietrcr  rclurncd  uiulainied  from  Santa  F^,  N.  M, 

COMPANIA  SANTA  INES  y  MOROCOCHA.  PERU, 

tHfire:  Oilie  de  Aparitio  So.  19»  l^iuwi,  Peni.     Mine  office:  Morococba, 
Juniii,    Perd.     iCnjploys    120   men,     Urgantxed   under   liitvs   of   Peru,    with 
CHpitalimlitm  I  /2(K>,tMMJ  sok-     Iloberto  Pflucker,  president ;  I.*eopoldo  Pflucker, 
vice-prejsidenl ;    Portirio   Silva,    secretary' ;   Vircnte    Paieos   y    Sacio,  general 
inana^r.       I^iidx^     12^)     mining     rlaim.s,  arcn    240    liecUireiis,    also    the 
Hacienda  MnrrK'oi'iia,  area  56  s*f|tiiire  kilonielres.     Mining  landii  carry  sundry 
f  fissures  in  and   contaet  veiiLs  between  dioritc  and  limestone^  these  averaging 
about  one  metre  in  mdtli  and  earr^-iiig  values  up  to  25%  copper,  with  aveni|5B  j 
returns  of  about  16%  copper  and  16  o«.  silver  per  ton,  fr^in  sulpho-ar^eiiidtl 
ores  of  copper.     The  mines  are  opened  by  the  Ausiliar  tuimel  of  300  metres, 
r  Media  Falda  LunneJ  of   600  metres   and  La  Lagurm  tunnel  of   about  800 
metres?  length,  wiilj  a  total  of  si^out  3;tWX)  metres  of  undprground    opening8» 
estimated   to  .sliow  nhout  50j>fM)  tons  of  are  vvKIj  25,fX)0  torm  bhw^ked  out  i 
Btoping.     Mine  is  operated  Iry  electricity,  furni-shcd  by  a  40-kw.  Siemetui  < 
Haiske  getiemt4>r,  vrith  3  elirlri*^  drills,  and  Is  served  by  the  Ferrora 
Centrid  de  Peru,  tracks  of  wliich  touch  the  mine. 

Country  coal,  costing  about  $9  per  ton,  is  used  for  fuel,  and  cost  of  mimn 
IB  given  by  company  as  averujpng  about  S2.51t  per  ton.     Product  is  dres5e<l| 
to  an  average  copper  tenor  of  about  25%  and  shipped  to  Kurope  for  ^meJttng, 
freight  averaging  about  $10  per  ton.     Production  for  ir»Ot  was  about  3,000 
long  tons.  carr>'ing  about  l,675,0tM)  II is,  fine  copper.     It  i.^  planned  t-o  eirc^H 
A  100-ton  smelter.     Company  is  well  managed  and  property  is  one  of  murl^l 
merit . 
SANTA  ISABEL  MINING  &  MILLING  CO.  COLORADO. 

Ofliee:  Colorado  Springs,   Colo.     Mine   office:  Creston,   Saguache   Co,j 
Oolo.     1^.    N.    Fitt«,  superintendent.     Ores  carry  gold,  aiher  and   copper* 
Has  8teani^pt>wer  and  100- ton  concentrator. 
MINA  SANTA  MARIA.  HONDURAS. 

An  iindcvciu^HHi  property  at  Ooizia^'agUB,  Honduras,  asserted  to  be  a 
mountain  of  ore  ten  miles  in  circumference,  a^^saying  10%  of  75%  copper. 
Aiw^rtion  not  vouched  for 

COMPANIA  MINERA  SANTA  MARIA  DE  LA  PAZ.  MEXICO* 

t)tU<H*;  lt->t-mco  de  Mayo,  San  Luis  Potosf,  S.  L.  P.,  Mex,  Mine  office! 
Matchuala,  S,  L,  P.,  Mex,  Pedro  BarrencheA^  president ;  Rafael  G.  Bar- 
rt^ncliia,  secretary ;  W,  B,  A.  Dingwall,  manager;  Jo«4  Torres,  auperio'^H 
tendent.  Has  mines  extensi\-ely  dt^veloped,  carrj'ing  ores  of  lead,  copper^^H 
»il\Tr  and  gold,  fully  equipped  with  steam,  electric  and  gas  power,  Chilcnn 
mills.  Hlakt^  crushers,  smelter  with  two  40>ton  fumacedi&nd  b  completing 
a  new  300-1  on  concentrator.  Em^iloys  1,500  to  2,000  men,  and  is  a  con^l 
Kid  era  hie  prmlucer. 

SANTA  RITA  COPPER  MINING  4  SMELTING  CO,  ARIZONA 

Office :  Chemical  Bldg.,  St  Unris,  Mo.     Mine  office :  care  of  L,  Zeckcndoff 
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<fe  Co.,  Tucson,  Pima  Co.,  Ariz.  £mplo3rs  15  to  20  men.  Organized  June, 
1901,  under  laws  of  Arizona,  with  capitalization  $3,000,000,  shares  $1  par. 
Has  changed  officers  repeatedly  since  organization.  At  last  accounts  C.  F. 
Elliott,  of  El  Paso,  was  secretary,  and  Jos.  P.  Steele,  superintendent.  Lands, 
40  claims,  area  630  acres,  also  4  timber  claims  and  a  20-acre  smelter  site,  in 
the  Tindell  district,  Santa  Rita  Mountains,  38  miles  south  of  Tucson,  i^-ith 
country  rock  of  granite-porphyry,  showing  10  veins,  of  which  4  are  being 
developed,  these  averaging  8'  to  30'  width  and  giving  average  assays  of  about 
18%  copper,  6%  to  12%  lead,  1%  to  3%  zinc,  40  oz.  to  68  oz.  silver  and  $2 
to  S8  gold  per  ton,  from  sulphide  oi^,  developed  by  5  sliafts  of  20^  to  llO' 
in  depth,  and  5  tunnels  of  40'  to  200^  length,  with  about  1,000^  of  under- 
ground openings.  Prof^rty  lacks  rail  connections.  Company  said  to  plan 
builfiing  a  100-ton  concentrator. 

SANTA  RITA  MINUfG  CO.  NEW  MEXICO. 

Office:  85  Ames  Bldg.,  Boston,  Mass.     Mine  office:  Santa  Rita,  Grant 
Co.,  N.  M.     Capitalization  $5,000,000,  shares  $25  par.     Company  said  to  con- 
template  reduction   of   capitalization   to   $2,000,000.     Albert   C.    Burrage, 
president;  B.  B.  Thayer,  superintendent.     Paid  a  dividend  of  50  cents  per 
share,  amounting  to  $100,000,  in  1904. 

Lands,  79  claims,  46  patented,  area  about  one  square  mile,  near  Santa 
Hita.  Is  the  oldest  copper  mine  in  New  Mexico,  and  one  of  the  oldest  in  the 
United  States,  having  b^n  opened  A.  D.  1800.  The  mine  was  abandoned, 
circa  1820,  owing  to  the  Mexican  revolution,  and  was  reopened,  circa  1860. 
The  company  employs  about  75  men,  in  addition  to  which  much  of  the  mine 
^  leased.  Mine  is  shallow,  ores  being  mainly  oxides  and  carbonates.  Has  a 
180-ton  concentrator,  equipped  with  rolls  and  Wilfley  tables.  Company  is 
exceedingly  secretive  and  gives  out  no  information  whatever,  for  reasons  best 
^noH-n  to  the  management.  Production  for  1904  is  estimated  at  6,000,000 
llw.  fine  copper. 

SARTA  ROSA  COPPER  CO.  ARIZONA. 

Office:  Clifton,  -Axia.  Mine  office:  Metcalf,  Graham  Co.,  Ariz.  Capi- 
talization $500,000.  Joseph  A.  Tanner,  president  and  manager;  L.  S.  Ran- 
dolph, secretary.  Property  is  slightly  developed  and  is  considered  one  of 
promise. 

^AHTA  ROSA  DEVELOPMBNT  CO.  SONORA  MEXICO. 

Office:  Douglas,  Ariz.     Mine  office:  Santa  Rosa,  Sonora,  Mex.     Employs 

*bout  25  men.     Organized  September,  1903,  under  laws  of  Arizona,  i^ith 

'^talization  $100,000,  shares  $10  par.     Chas.  A.  Overlock,  president;  D.  E. 

ftsller,  vice-president;  Thos.  A.  Rendle,  secretary  and  general  manager. 

^^^nds,  136  pertenencias,  in  the  Arizpe  district,  about  15  miles  south  ol 

^A)qglas  and  Z^  miles  from  the  Nacozari  railroad,  showing  three  contact  veins 

*H6twecn  porphyry  and  limestone,  developed  by  5  shafts  and  5  tunnels.    Ores 

^^ny  good  values  in  copper,  lead  and  silver,  with  small  gold  values,  assajrs 

^ving  been  secured  up  to  37%  copper,  35%  lead  and  20  oz.  silver  per  ton. 

'^I^  a  25-h .  p.  gasoline  hoist  and  50-h .  p.  gasoli  ne  ai r-compressor.    ManageiDent 

Pondered  good  and  property  promising. 
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SAHTA  ROSA  D£  MAZilPIL  MINIIVG  CO.  MEXICO. 

Office:  20  Broad  vSt.,  New  York.     Mine  office:  Mazapll,  Zacat'ecas,  Mtx 
Has  gold,  silver,  lead  and  eopper  ores,  developed  by  a  IjSOtK  tunnel  and 
sundry  shafts.     Employs  a  considerable  force. 
MIH A  SANTIAGO.  MEXICO, 

Letter  returned  unclaimed  from  Fuertc,  Sinaloa,  Mexico. 

SAHTO  NIMO  MINIHG  CO*  MEXICO. 

Letter  relurned  unelaiuicd  from  former  office^  Monterey,  Nuevo  Le6u, 
Mex.     Mine    ufiiee:   Synioii^    Durango,    Mex.     John   Hoas,    supenntendetit. 
Property  i.H  El  Canneii  mine,  carrying  ores  of  gold,  silver  and  copper. 
SAPHOMIHING  CO.  HEVADiL 

ifine  uflice:  Ely,  White  Pine  Co.^  Nev.  C.  P.  Webber,  maimger.  Hju 
auriferous  oxidized  ures,  assaying  6%  to  22%  copper,  with  pay-streak  running 
about  $3t>  gt>Id  per  ton.  Has  sliiani  poller.  Was  developing  at  Ijist  accounts. 
SARATOGA  PYRITIC  SMELTIHG  CO.  COLORADO. 

Office:  204  Cnlifonmi  Bldg,,  Denver,  Colo.     Mine  office:  Ironton,  Ouray 
Co.,  Cob.     Ores  t urr>'  gold,  Kil\€*r,  load  and  t'opper.     Has  steam  power. 
SASAGATOfl  MINE.  JAPAJf. 

Mine  office ;  Hatazako-mura,  Kanoaahi-gori,  Iwami,  Japan.  Has  slightly 
argentiferous  ehuleopyrile^  associated  with  sphalerite,  galena  and  arseno- 
pyrite,  with  quartz  and  liniestone  gangue,  in  numerous  contact  veimj  ranging 
up  to  50'  in  wiUlh*  Production  in  1900  was  62,961  monune  of  silver  and 
274^412  lbs,  fine  copper. 
SATER  COPPER  CO.  NEW  MEXICO. 

Offiee:  1512  Karnjers'  Bank  Bldg,,  Pittsburg,  Pa.  Mine  office:  Ckj'ton, 
Union  Co.,  N.  M»  Employs  6  nieu,  Oi^anized  lXH*eml>er  19,  1903,  under 
laws  of  New  Mexico,  with  capitaiiKation  12,500,000,  s^hares  $1  par.  Jared 
Sater  president;  C  L.  Mohney.  vice-president;  Dr,  W.  W.  Wolfe,  treasurer, 
W.  H.  Slaley,  secretary  :  Ceu.  ('.  Carson,  general  nmnager.  Lands,  20  claims, 
area  615  acres,  idso  a  5-acre  smelter  site,  in  the  Black  Met^a  district.  Country 
rock  is  sandstone,  showing  4  veins,  said  by  company  to  average  25'  width 
and  to  give  assays  of  18*i!^,  copper,  7  oz,  silver  and  12  gold  t>er  t«n,  ffx>m  car* 
bonatea  at  surface  and  sulphides  at  depth,  opened  by  a  tunnel.  A  promised 
railroad  was  not  hnilt  in  HM}4,  but  relief  is  hopp<l  fur  during  i9rj5.  Compauy 
is  undecided  whether  to  erect  a  matting  furnucc  or  build  a  leaching  plant. 
Comj>aiiy  is  paying  \\^  way  as  it  goes,  and  developments  aecurt*d  at  the  mine 
during  1904  were  decidedly  encouraging. 
SAtJK  RIVER  MmiNG  CO.  WASHINGTON. 

Office:  327  Piiciiic  Blk.,  Seattle,  Wash,  Mine  office:  Darrington,  Snoho- 
niiwh  Co.,  Wash.  OrganiKcd  1898,  under  laws  of  Washington,  with  capitalisa- 
tion $200,000,  shares  50  cents  par,  Han)ld  G.  Price,  president  and  treasurer; 
VVni.  Van  W^aters,  secretary.  I^nds,  9  claims,  in  3  groups,  area  180  atrcs, 
carrying  3  \'eins  of  auriferous  and  argentiferous  ropper  ore.  Vein  at  Blue 
Bird  group  is  said  to  l>e  98'  wide,  between  porph yrj'  and  slate,  carrying  3  pay- 
streaks,  of  2',  4'  and  W,  balance  of  vein  being  a  low-grade  self-fiuxing  concen- 
trating ore. 
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SAULT  GRAY  COPPER  CO.  ONTARIO. 

Absori>ed  by  Copper  Queen  Mining  Co.  (of  Ontario). 
SAULT  PROSPECTING  &  BEVELOPMEHT  CO,  OHTARIO. 

Office:  Sault  Ste,  Marie,  Mich,     R.  N.  Adams^  accretary.     Idle.     Lands, 
about  25  mi  lea  tiorth  of  the  Bruce  mines,  in  Concessions  4  and  5,  Morin  Twp., 
.Algoma,  Ontario,  carr>'ing  a  quartz  vein  showing  chalcopyrite. 
SAUX  HEAD  COPPER  MmiWG  CO.,  LTD.  MICHIGAll. 

Office:  29  Home  Bank  Bldg.,  I>etroit,  Mich.  Mine  office:  Marcjuette, 
Marquette  Co.,  Mich.  Organized  August  13,  1902,  under  laws  of  Michigan, 
with  capitalization  $2,500,000,  shares  II  par,  Chas,  A.  Stringer,  president 
and  geneml  ni'inager ;  Frank  M,  Moore,  vice-president ;  John  0.  Kreig;  secre- 
tary; Frank  E.  Kreig,  suf>erintendent  •  Chaa.  H.  Kreig,  clerk.  Lands,  200 
■em,  owned  in  fee,  in  the  Sauk's  Head  district,  northxve^st  of  Marquette, 
showing  two  ore  Ixidies,  said  by  company  to  occur  ua  impregnations  in  granite 
and  diorite,  opened  by  a  115'  shaft  and  3  short  tuimeLs,  giving  assays  of  1% 
i<t  2%  copper,  I  oz.  to  5  oz.  silver  and  St  to  SI 95  gold  per  ton,  from  chal- 
copyrite. Has  steam  power  and  a  5HlriU  air-compressor,  with  necessary  mine 
huildtngs.  Nearest  railroad,  12  miles.  Idle. 
SAVAinC  MINE.  ARIZONA. 

A  partly  developed  mine  in  the  northern  part  of  Mohave  county,  Arizona, 
nearest  town  being  St.  George,  Utah.  Ha.s  shipped  14  carloads  of  copper  ore 
to  Salt  Lake  amekers,  averaging  39%  copper,  this  being  hauled  140  miles  by 
wagon  and  300  by  raiL  Erection  of  small  smelter  on  banks  of  Virgin  river 
said  to  be  contemplated.  Property  unquestionably  is  of  great  richness  and 
promise,  but  is  almost  inaccessible  at  present. 
SAVAGE  GOLD  &  COPPER  CO.  ARIZOIIA, 

Office :  Douglas,  Ariz.  Mine  office :  Paradise,  Cochbe  Co.,  Ariz.  Employs 
25  men.  Organized  1904,  under  laws  of  Arizona,  with  capitalization 
S3, 000, 000,  shares  $1  par.  W.  H.  Pratt,  president;  J.  A.  Lewandowski,  Wce- 
president  and  genera!  manager;  A.  P.  Behnke,  treasurer  and  pu re tiasing  agent ; 
E.  Lewandowski,  secretary;  James  Reay,  mine  Kuperintenderit*  I>ands,  43 
claims,  area  875  acres,  in  the  California  mining  district,  at  the  eav*5teni  end 
of  the  developed  field  of  the  Chiricahua  Mountains,  carrying  5  irregular  ore 
bodies,  one,  of  20'  width,  opened  by  shafts  of  L50'  and  200',  and  a  300'  tunnel, 
with  a  total  of  about  1,200'  of  underground  ojicnings,  showing  a  considerable 
amount  of  oxide  and  carbonate  ore  giving  assays  of  5%  to  15%  copper  and 
up  to  300  oz,  silver  p(ir  ton,  with  oecAsional  lead  values  from  galena. 

Company  reports  that  a  50-ton  smelter,  building  at  the  mine,  T^ill  be 
blown  in  xMay,  1905,  and  that  it  is  hoped  to  pay  a  di\idt'nd  6  months  later, 
SAVAGE  GOLD  &  COPPER      COLORADO,  NEW  MEXICO  ft  WYOMING. 

MINING  CO. 

Office:  Cripple  Creek,  Colo.  Capitalization,  $1,500,000,  share-s  II  par. 
Lands,  4  fractional  gold  claims,  area  12  acres,  in  the  Cripple  Creek  district. 
Teller  county,  Colorado;  mindry  claims  in  the  Santa  Rita  district.  Grant 
county,  New  Mexico,  and  claims  in  the  Battle  I#ake  district,  Carbon  county, 
Wyoming.     Cripple  Creek  property  is  under  lease  to  T.  H.  Thomas,  and  the 
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copper  properties   in  New  Mexico    and  Wyoming   are  idle.     Mjiiui^;eilke&i 
prefers  waiting  to  going  in  debt.     The  Wyoming  copper  properties  are  coo- 
siderod  well  located. 
SAWATARI  MinE.  JAPAH. 

c  hviiod  mid  f^perated  by  the  Mitsu  Biahi  Gosshi  Kwaisha. 
SAYLER  MINE.  CALIFORNIA- 

Uffite  and  mine:  carr  of  N*  N.  SaylT,  owner,  Gnrlork,  Keni  CV».,  Cal. 
SCAWTIC  GOID  MINING  A  MILLING  CO.  COLORADO  &  BfEXICO. 

Office:  20(3  Cxxitititniral  Eildg.,  St.  Louis,  Mo.     Mine  offices:  White  Cros^ 
CoL,  and  Chan^as,  8aii  Luis  Potosf,  Mex,     John  H,  Hammond,  Denver,  pm- 
dent  and  genend  manager;  W.  F.  Smith,  superintendent  of  Colorado  property, 
which  has  steam  power,  and  i«  developing  ort*a  of  gold,  silver,  copper  am 
lead,  with  a  force  of  25  men.     Jos<*ph  T.  Murphy,  manager  of  Mexican  proE 
erty,  wluch  includes  the  San  8ehftatian  and  extensions,  rarrj'ing  silver,  Icj 
and  copper,  equipped  with  a  26-toii  concentrator  and  employing  alxnit  I 
men. 
KUPFERKIESBERGBAU  SCHATTBERG.  AUSTRIA. 

Mine  firtii-o:  S<hiinhcrg,  Tyml,  Atistria,     A  5ima!l  producer  only. 
GEWERKSCHAFT  SCHLESISCHE  NICKELWERKE.  GERBfAKY. 

Mine    office:    Ghisendorf,    Schlesien,    (icmiany,     Emplo^i^    3C»0    men, 
Lucicn    Picrron,   pn^sident ;   W.   Woltnmn^   smelter  superintendent.     Lands 
include  7  properties,  developed  by  shallow  sliafta,  producing  al>out  60  Ions 
driily  of  (  upriferous  nickel  ore. 
SCH0YLICILL  COPPER  CO.  AJUZONA. 

Mine  office:  I'liloridc,  Mohave  Co.,  Arixona. 
SCOTIA  MINING  A  MILLING  CO.  WASHINGTON. 

(HI ice:   Sj>okaue,    Wa.sli.     Mine   office:   Bossburg,    Stevens   Co,,    Wa»h. 
Cha^.  Iv  Hoffman,  superintendent.     Ores  cany  gold,  silver  and  copper. 
SCOTTISH  CHIEF  MINE.  ITTAH. 

Mine  office:  Park  City,  Summit  Co.,  Utah.     W.  L.  lAwrence,  manager- 
Main  shaft,  325'.     Ore  \^lues  are  mainly  silver  and  lead»  with  1%  to  T%  eo|>- 
per  and  40e  to  $1,50  gold  per  ton, 
SCOTTISH  COPPER  MINES  SYNDICATE  BRITISH  COLUMBIA. 

OF  BRITISH  COLUKBLA, 

Offices:  26,  Frederick  St.,  Edinburgh,  Scotland.     Mine  office:  Ksmloop^ 
B.  C,     F.  J.  Norie,  secretar>';  Henry  Croft,  manager,  Victoria,  B.  C.     C^ipital- 
iaation  £25,000,     Idle  at  last  accountji. 
SCOTTISH'AUSTRALIAN  COPPER  CORPORATION,  LTD. 

Registerwl,  Jan.   16,    1904,  in   Gueni.^iey.   with  capitalization   £200,000, 
shares  £1  par.     Location  of   office  or   lands  not  learned.     Guem.^y  i*?  t4» 
Grrat  Britain  what  New  Jerj?ey  is  to  the  United  States— a  bn?eding  plaf« 
for  corp.:inition8  that  shun  publicity, 
SCOTTISH-AUSTRALIAN  MINING  CO.,  LTD.  AUSTRALIA- 

Officer:  W  inche.*iter  Houf^e,  London,  E.  C  ,  Eii%  Organised  Jan.  6, 
K*^  ^^*  <*«pitaliiation  £250,000,  sliar^s  £1  par.  G.  T.  Rait,  ehainiiaii; 
i'.  W,  Turner,  secretary;  H.  F.  Chilcott,  mine  manager  in  Austnli^,    Aa  old 
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and    successful    company,    paying    dividends    of    2%  to    10%   annually. 
Works  two  collieries  at  Newcastle,  N.  S.  W.,  and  has  mineral  lands  carrying 
coal  and  copper,  at  Rockhampton,  Queensland. 
SCOTTISH-CAUCASUN  COPPER  SYNDICATE,  LTD. 

Offices:  55,  West  Regent  St.,  Glasgow,  Scotland.     Registered  May  30, 
1902,  with  capitalization  £2,000,  shares  £1   par. 
SEABOARD  GOPPER  CO.  VIRGIinA. 

Office :  713-131  State  St.,  Boston,  Mass.  Mine  office :  Virgilina,  Halifax 
Co.,  Va.  M.  A.  Packard,  president;  Edw.  L.  Pond,  secretary;  Albert  W. 
Tucker,  superintendent;  Lee  McCam,  mine  superintendent.  Organized 
July,  1902,  under  laws  of  New  York,  with  capitalization  $300,000,  shares 
$1  par.  Lands,  135  acres,  including  the  Dorothy  and  Bailey  mines,  also 
75  acres  of  timber  lands,  in  the  Virgilina  district,  3  miles  from  the  Southern 
Railway,  showing  three  8'  fissure  veins  in  slate,  giving  average  assays  of  4% 
copper,  6.4  oz.  silver  and  80c.  gold  per  ton,  from  cuprite,  malachite  and 
azurite  above,  and  boniite  and  chalcocite  below.  Has  3  shafts,  deepest 
260^,  and  2  tunnels,  longest  200^,  with  745'  of  underground  openings.  Has 
steam  power  and  50-ton  concentrator. 
SEAGER-CORYELL  GOLD  &  SILVER  MINUfG  CO.,  LTD.  IDAHO. 

Office:  Phillipsburg,  N.  J.  Mine  office:  Custer,  Custer  Co.,  Idaho. 
Organized  January,  1900,  under  laws  of  New  Jersey,  with  capitalization 
$100,000,  shares  $1  par.  John.Eilenberg,  president;  Reginald  Coryell,  secre- 
tary and  general  manager.  Lands  9  claims,  area  170  acres,  in  the  Yankee 
Fork  district,  showing  several  veins,  with  about  1 ,500^  of  underground  devel- 
opment, one  claim  showing  azurite,  malachite,  malaconite  and  chalcopyiite 
assaying  3%  copper,  with  fair  gold  and  silver  values. 
SEAL  BAY  MINE.  NEWFOUNDLAND. 

An  old  property  in  Newfoundland.     Deepest  workings,  120'. 
SEARCHLIGHT  COPPER-GOLD  MINING  CO.  NEVADA. 

Office:  250  Wilcox  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Searchlight, 
Lincoln  Co.,  Nev.  J.  W.  Calkins,  president;  J.  J.  Lonergan,  secretary; 
Chas.  Van  Ina,  manager.  Said  to  have  a  vein  5'  to  7'  wide  and  4,000^  long, 
assaying  10%  copper  and  $20  and  upwards  in  gold  per  ton.  A  carload  of 
ore  shipped  to  Los  Angeles,  in  1902,  gave  returns  of  better  than  $50  gold 
per  ton. 
SEATON  MINING  &  MILLING  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  F.  S.  Goldsmith, 
superintendent.  Ores  carry  gold,  silver,  lead  and  copper.  Has  steam  power. 
SEATTLE  GOLD  &  COPPER  MINING  CO. 

Office :  care  of  A.  E.  Ripley,  Seattle,  Wash.  Location  of  lands  unknown. 
SEDALIA  COPPER  CO.  COLORADO. 

Lands  leased  for  10  years  to  the  Salida  Gold  &  Copper  Mining  Co. 
SELBY  SMELTING  &  LEAD  CO.  CALIFORNIA. 

Office:  416  Montgomery  St.,  San  Francisco,  Cal.  Works  office:  Selby, 
Contra  Costa  Co.,  Cal.  A.  J.  Ralston,  president;  H.  B.  Underbill,  Jr.,  secre- 
tary; Alfred  Von  der  Ropp,  superintendent;  John  Chase,  purchasing  agent. 
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Has  an  extensive  smelting  aiid  rutitatig:  pliiut,  with  steam  and  electric  power, 

and  employs  about  250  merj,  drawing  ore  supplies  from  all  of  the  Piicific 

states. 

SELKIRK  MOTHER-LODE  COPPER  MINES,  LTD.      BRITISH  COLUMBIA. 

Letter  relumed  uiu'laimed  from  former  office »  .5,  Lnurence  Ptountney 
Hill,  Loiidnu,  E.  C,  Eiij?. 
SEMINOLE  MINE.  .      GEORGIA, 

Mine  office:  Washington,  Wilkes  Co.,  Ga.  Carl  Henrieh,  vviU^T- 
Lands,  901  acres,  well  liniliered  with  pine,  cedar  and  harduood^  including 
the  old  Magnider  mine.  Before  builditig  u  smelter,  former  owners  shipped 
ores  to  the  Balbach  smelter  at  Newark,  N,  J.,  securing  returns  therefruiu 
of  7.3%  coppt^r,  32%  lead.  $8.40  silv^er  and  $4  gold  per  ton,  from  auriferous 
and  argentifertius  pyrite,  chalcopyrite  and  iralena,  with  quartz  gangue,  occur- 
ring in  6  |)aralk4  veins  traceable  HOO',  Main  shaft  in  ^OC,  with  considerable 
ore  blocked  out  for  stoping.  lias  a  good  surface  plant  and  smelter  with  a 
70-ton  matting  ftJniace,  blown  in  August^  1902.  A  tram-line  connecta  the 
mine  and  concentraior.  Property  is  fter^■ed  by  a  branch  of  the  Georgia 
Central  Railway,  Property  carries  good  valuta  and  ts  of  considerable  promise, 
but  needs  more  extensive  development  and  a  better  plant. 
SEMINOLE  MINING  CO,  GEORGU, 

Properly   sold,    1904,    by   the   sheriff,  to  Carl   Henrieh. 
SENECA  MINING  CO.  MICHIGAN. 

(Jffice:  199  WasiJiington  St,.  Boston,  Maaa.  Organised  under  laws  of 
Michigan,  with  capitalization  f  l,fX)O,0(X),  shares  $25  par.  Albert  S.  Bigelow, 
president;  W.  J.  Ladd,  secj^etary  and  treasurer.  Lands,  1,880  acres,  lying 
just  north  of  the  Mohawk  and  Ahmeek  mines,  in  Keweenaw  county,  Miclugan. 
The  Ahmeek  was  set  off  from  the  Seneca  in  1880.  Two  sliafts  were  sunk 
to  the  depth  of  about  200*  eacli  in  ISSO,  since  when  no  mining  work  has  been 
done.  De\'elopmentB  to  the  Boutliward  render  it  certain  tlial  the  SeneCA 
must  carr>'  the  Kearsarge  amygdaloid  under  a  considerable  portion  of  ii 
lands,  hence  development  work  may  be  anticipated  in  the  future,  thouj 
as  yet  no  ste[x^  have  been  taken  in  that  direction. 
SOCIEDAD  MINERA  SERENA.  CHILE. 

Mine    office:     I^    Sereiia,    Coquimbo,    Chile.     Has   steam    power   and 
employs  about  KK)  men. 
SERRAZANO  COPPER  CO.,  LTD.  ITALY. 

Registered  March  28,  1903,  in  Guernsey,  with  caputAllsation  £80,000, 
sharaa  £4  par,  to  acquire  copper  mines  at  Serrazano,  Italy.     So  further 
particulars  stvurtxi. 
SEVILLE  SULPHUR  &  COPPER  CO.,  LTD.  SPAIN, 

(Jfficesi  30,  George  Square,  Gla^sgow,  S<:otknd.  Spanish  general  oilier: 
Patio  de  Handera®,  Sevilla,  Spain.  Mine  offices:  AlmouAster  La  Real, 
Huelva,  Spain.  Capitalization,  £120,000,  shares  £10  par.  Jas.  Pipe,  chair- 
man; John  Munro,  secretary;  John  L.  Macdougail,  general  manager;  Robert 
Andrew,  engineer.  Lands  include  the  Cucliichon  and  adjoining  mines,  at 
Alraoiiistcr,  pi-oducing  cupriferous  iron  pyntes  of  good   sulphur  tenor.     Pro- 
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duction  is  estimated  by  company  at  about  2,000  long  tons  of  fine   copper 

for  1904-5. 

SEVEN  DEVILS  MmilfO  &  DEVELOPMENT  CO.  IDAHO. 

Letter  returned  unclaimed  from  former  office,  63  Devonshire  St.,  Boston, 
Biass. 
SEYMOUR  COPPER  MINING  CO.,  LTD.  BRITISH  COLUMBIA. 

Offices :  41,  John  Dalton  St.,  Manchester,  Eng.     H.  J.  Challoner,  secretary. 
Capitalization,     £2,000.     Organized    June     25,    1900,   to    acquire    copper 
properties  at  Seymour  Narrows,  Vancouver  Island,  B.  C. 
SHATTER  MINING  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.    Arthur  H.  Roller, 
superintendent.    Ores  carry  gold,  silver  and  copper.     Has  steam  and  electric 
power,  and  employed  about  20  men  at  last  accounts. 
SHAMBLURGSKI  WORKS.  RUSSIA. 

Office:  care  of  A.  A.  Brpli,  owner,  Tifiis,  Russia.     Property  is  sundry 
mines  and  a  small  smelter,  in  the  Russian  Caucasus. 
SHANNON  COPPER  CO.  ARIZONA. 

Office :  52  Broadway,  New  York.  Mine  office :  Clifton,  Graham  Co.,  Ariz. 
Employs  about  500  men,  miners  being  mainly  Mexicans.  Organized  1899, 
under  laws  of  Delaware,  with  capitalization  $3,000,000,  sliares  $10  par. 
Bonds,  $480,000  outstanding,  at  7%.  Places  $60,000  yearly  in  a  sinking 
fund  for  bond  redemption.  Has  about  1,300  shareholders.  Controls  the 
Coronado  Mining  Co.  through  ownership  of  51%  of  stock  issue.  Geo.  C.  Gill, 
president ;  Berthold  Hochschild,  vice-president ;  Chas.  Hayden,  secretary  and 
treasurer;  preceding  officers  constitute  the  executive  committee;  preceding 
officers,  Chas.  Brooker,  Alfred  A.  Cowles,  Fredk.  L.  Ames,  James  Virdin  and 
Dr.  Leonard  Wheeler,  directors;  I.  W.  Palmer,  assistant  treasurer;  Rollo  B. 
Watson,  general  manager;  Will  T.  Climo,  mine  superintendent;  Wm.  Carkeek, 
mill  superintendent. 

Lands,  43  claims,  area  400  acres,  at  Metcalf,  in  the  Greenlee  district, 
also  400-acre  mill  and  smelter  sites.  The  Shannon  has  a  side-line  agreement 
with  the  Arizona  Copper  Co.,  by  which  extra-lateral  rights  are  mutually 
waived,  and  all  possibility  of  future  litigation  removed.  Ore  occurs  as  very 
irregular  bodies  between  limestone  and  porpliyry,  these  having  very  heavy 
gossan  cappings  of  fairly  good  hematite,  oxidized  ores  favoring  the  limestone, 
while  ore  deposits  of  the  porphyry  are  mainly  silicious  sulphides,  silicious  ores 
predominating.  The  mine  shows  oxide  and  carbonate  ores,  averaging  from 
4%  to  10%  copper,  in  the  upper  levels,  and  sulphide  ores,  averaging  from 
3%  to  7%  copper,  in  the  lower  workings,  the  sulphide  ores  being  mainly 
chalcop}rrite,  with  more  or  less  chalcocite.  The  mine  is  opened  by  shafts 
and  tunnels  to  a  depth  of  1,1  OO'  from  the  crest  of  the  mountain,  mine  open- 
ings being  timbered  with  12x12^^  square  sets.  The  mine  has  upwards  6  miles 
of  underground  openings,  with  ore  reserves  estimated  at  400,000  tons.  There 
is  some  question  as  to  whether  ore  values  are  holding  at  depth.  The  Little 
Coronado  mine  shows  3%  to  5%  copper.  The  Hanson  tunnel  is  said  to  show 
an  ore  body  of  ISO'  width  averaging  6%  copper.    The  mine  has  two  double- 
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track  working  tunnels,  of  which  one,  7x8'  in  size  and  715'  long,  is  connected 
with  a  1,400'  double-track  incline  tram  leading  to  the  Coronado  railroad, 
with  6  ore  bins  at  either  end,  the  track  having  an  inclination  of  36®.    The 
incline  has  10-ton  cars  oi>eratod  in  counterbalance,  the  steel  cable  passing 
around  a  13'  double  drum  at  the  top,  which,  in  addition  to  lowering  the  loaded  ,^§ 
and  raising  the  empty  cars,  runs  a  small  air-compressor  that  generates  power^^^ 
while  serving  as  an  auxiliary  brake.    The  company  maintains  general  storess^^^^^'" 
at  CUfton  and  Metcalf .  ^^^^^ 

The  concentrator,  located  on  the  San  Francisco  river,  8  miles  fro^^^^^ 
the  mine,  is  of  steel,  in  two  connected  sections,  the  64x95'  upper  secti^^^ 
having  a  9x15*  Blake  crusher  at  the  ore  bin,  Huntington  mills  and  a  2^^^^ 
Robins  belt  conveyer,  tronunels  and  jigs.     The  57x144'  lower  section  ^^ 
33  Frue  vanners,  1  Wilfley  and  2  Standard  tables.     The  32x50'  steel  po^-^^ 
house  hfis  two  250-h.  p.  Stirling  water-tube  boilers,  and  a  300-h.  p.  ^K>f^ 
berg  tandem  compound  engine.     Water  is  taken  from  wells  near  the  n\ff. 
by  a  600-gallon  electric  triplex  pump.     The  concentrator  treats  about  ^fl$ 
tons  of  ore  daily,  tliis  averaging  3.5%  to  5.5%  copper,  and  puts  about  5  into 
1,  efifecting  a  saving  of  about  75%  of  contained  values. 

The  8melt4^r,at  Clifton,  7  miles  from  the  mines,  is  designeti  for  five  250-too 
water-jacket  blast-furnaces,  with  2  installed,  these  being  42x170*  each  at  the 
tuyeres,  and  of  about  350  tons  daily  capacity  each.  Above  the  charging  floor 
are  23  ore  bins,  each  20x20x16',  with  chutes.  A  10'  dust-flue  leads  to  a 
20x20x100'  dust-chamber,  with  bottom  of  hoppers  dischai^ng  periodicaDy 
into  cars  on  a  railroad  track  in  the  tuimel  beneath.  The  fumes  pasB  from 
this  dust-chamber  through  a  170'  flue  to  a  150'  steel  smokestack.  A  60x80' 
power-house,  of  steel,  on  stone  foundations,  houses  a  300-h.  p.  taodem  com- 
pound condensing  engine,  direct-connected  to  blowers  with  capacity  of  3,000 
cubic  feet  of  free  air  per  minute.  The  smelter  has  a  slag-line,  with  electric 
locomotive.  The  briquetting  plant  for  flue-dust  and  fines  has  a  daily  capacitjf 
of  60  tons.  Only  one  furnace  is  kept  in  blast,  this  treating  daily  about  80 
tons  of  concentrates  and  about  100  tons  of  smelting  ore  averaging  5%  to  7%'^ 
Smelting  of  the  Standard  ores,  formerly  done  on  contract,  was  suspended  »^ 
close  of  1904,  owing  to  a  dispute  over  smelting  charges.  Product  of  the  smelte' 
is  a  matte  of  55%  to  60%  copper  tenor,  converted  at  the  works  of  the  Axaoo^ 
Copper  Co. 

Production  of  1904  was  11,899,920  lbs.  fine  copper,  made  at  a  net  prt"^  Bllton 
of  $162,433,  showing  costs  of  about  11  cents  per  pound  for  refined  copp*  ^J  f   t^Z^ 
the  Atlantic  seaboard.     Present  mining  costs  are  $1.27  per  ton,  cxchisi^* 
development  work,  cost  of  which  is  chazged  direct  to  operating  exps* 
Results  to  date  have  proven  disappointing,  but  the  mine  should  make  0O^ 
profits  during  1905,  as  it  is  in  the  hands  of  a  competent  and  careful  wttt^ 
ment. 
SHASTA  COPPER  MINING  CO.  CAUFOill^ 

Mine  office:  Shasta,  Shasta  Co.,  Cal. 
SHASTA  GOLD  &  COPPER  CO.  •  CAUFOBIU. 

Office:   326    Post    St.,    San    Francisco,   Cal.    Capitalisation  $500,0(ft 
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shares  $1  par.  W.  F.  Mitchell,  president  and  general  manager;  W.  E.  von 
Johannsen,  secretary.  Lands,  14  claims,  in  the  Dog  Creek  district,  about 
12  miles  north  of  Redding,  Shasta  Co.,  Cal.,  claimed  to  show  3  gold-bearing 
quartz  veins  and  2  copper  veins.  Company  regarded  with  much  suspicion. 
SHASTA  MAY  BLOSSOM  MINING  &  SMELTING  CO.  CALIFORNIA. 

Reorganized,  1903,  as  the  Shasta  May  Blossom  Copper  Co.,  Consolidated. 
SHASTA  MAY  BLOSSOM  COPPER  CO.,  CONSOLIDATED.      CALIFORNIA. 

Office:  42  Bacon  Block,  Oakland,  Cal.  Mine  office:  De  Lamar,  Shasta 
Co.,  Cal.  Organized,  1903,  as  a  reconstruction  of  the  Shasta  May  Blossom 
Mining  &  Smelting  Co.,  with  capitalization  $10,000,000.  Morton  Lindley, 
president  and  general  manager;  L.  A.  Booth,  vice-president;  S.  Peter,  secre- 
tary; C.  H.  Davis,  superintendent.  Lands,  18  claims,  area  circa  250  acres, 
owned  in  fee,  in  the  Copper  City  or  Pittsburg  district,  about  3  miles  north  of 
the  Bully  Hill  mine  and  about  27  miles  northeast  of  Redding.  Country  rocks 
are  slates  and  quartz-porphyry,  showing  3  fissure  veins,  of  which  one,  known 
as  the  Middle  vein,  ranges  5'  to  40'  in  width,  traceable  900^,  with  schistose 
and  porphyritic  walls,  carrying  low-grade  auriferous  iron-copper  sulphides,  with 
spar  gangue.  Mine  is  opened  by  tunnels,  with  about  1,300'  of  openings. 
Has  steam  power,  and  is  supposed  to  have  a  5-stamp  mill.  Company  ap- 
parently spends  more  for  advertising  than  for  mining. 
SHATTUCK-ARIZONA  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Bisbee,  Cochise  Co.,  Ariz.  Organized  March,  1904,  under 
laws  of  Arizona,  with  capitalization  $2,500,000,  shares  $10  par.  Thomas 
Bardon,  president;  Thomas  Bardon,  A.  Guthrie,  Martin  Pattison,  A.  M.  Chis- 
holm  and  L.  C.  Shattuck,  directors;  Byron  M.  Pattison,  superintendent. 
Lands,  6  claims,  area  circa  120  acres,  lying  just  north  of  the  Pittsburg  & 
Dulutb,  and  northwest  of  the  Wagner  and  Hope  claims  of  the  Calumet  & 
Arizona.  Owing  to  the  rugged,  not  to  say  precipitous,  topography  of  the 
lands,  tunnels  are  impracticable,  neighboring  companies  holding  all  available 
tunnel  sites,  hence  development  is  by  shaft,  which  at  a  depth  of  525'  struck 
6'  of  12%  carbonate  and  oxide  ore,  about  March  1,  1905.  Management  is 
composed  of  solid  men  of  successful  mining  experience,  and  property  is 
considered  decidedly  promising. 
SHAW-GIBSON  MINING  CO.  NEW  MEXICO. 

Mine  office:  Lordsburg,  Grant  Co.,  N.  M. 
SHAWMUT  MINING  CO.  UTAH. 

Office:  Boston,  Mass.     Mine  office:  Bingham  Canyon,  Salt  Lake  Co., 
Utah.     W.  B.  Andrews,  manager.     Apparently  moribund. 
SHEEP  MOUNTAIN  MINING  &  TUNNEL  CO.  COLORADO. 

Letters  returned  unclaimed  from  Crystal,  Gunnison  Co.,  Colo. 
SHELDEN  &  COLUMBIAN  lilNE.  MICHIGAN. 

Owned  by  J.  H,  Rice,  et  al,  Houghton,  Mich.     Lands,  next  north  of 
Isle  Royale  mine.     Idle  since  1870.     Fully  described  in  Volumes  I  and  II. 
SHOSHONE  MHfE.  NEW  MEXICO. 

Office  and  mine:  care  of  Gusdorf  Bros.,  owners,  Amizett,  Taos  Co., 
N.  M.    Ores  carry  gold  and  copper.    Has  water  power  and  10-stamp  mill. 
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SHOTWELL  TRI-MOUHTAIH  COPPER  CO.  AR120HA. 

Offitc:  323  Security  Bldg,,  St.  Ix>ui6»  Mo.     Mine  office:  Ajo,  Pinui  Co.,  J 
Ariz,     Ih  organized  under  laws  of  Arijtona  and  is  supposed  to  own  the  Shot-  ' 
well  mine,  a  rather  promising  property,  slightly  developed,  but  a  long  distaiu^ 
from  rail  connection's, 
SHRIVER  MUTE,  TEXAS. 

Near  Lliin<»,  Llano  Co,,  Texas,     Main  filiafl*  385'.     Idle. 
SHUTTLETON  MIME.  AUSTRALIA. 

Mine  «>ilice:  Shutlleton,  N.  S.   \\ .,  AufiiraUa.     Property,  in  the  Croftl  J 
Creek  district,  in  ofjc^ofnt  k*  di*pth  of  330',  bottom  level  showing  a  12*  vpjji  ^ 
ivilh  V  pny-stn':ik  of  cluilcopyrile  njssaying  22%  copper. 
SIBILSKY  CHAPMAIf  TRACT.  MICHIGAN, 

An  c\p1(>niti«tn,  in  4-57-31 ,  Keewciiaw  county »  near  C^alumct,  Micliigan. 
SIERRA  CO..  LTD.  SPAm. 

Officef*:  75,  Ixmibard  St.,  Ixmdon,  E.  L\,  Eng,  Mine  office:  10,  FUia 
dci  (iciicrsil  SanlariUlcs,  Burgos,  Spain.  Organized  April  2,  1898,  with 
capitalixrttion  £mK^HM),  sliarcs  £10  par.  Debenture*,  £478.000,  at  6%.  T, 
Evans,  secretary.  I>aiids,  jsundrj'  mines,  carrying  iron,  copper,  silv^cr  and 
coal,  in  tlie  provitices  <*(  Burgos  and  Logrono,  Spain. 
SIERRA  D£  COBRE  MINE.  MEXICaJ 

Oftire:  W  John  St.,  New  York,  N.  Y.  Mine  office:  La  Cananea,  Sonora,] 
Mex.  EmplovK  IW  men.  Property  h  controlled  by  Phelps,  Dodge  &  Co. 
Jas.  Douglii^,  president;  Geo,  Notmaii,  sccnctary  and  taaaurcr;  Waller 
Dtujglas,  gtncial  manugcr;  Geo,  A.  Laird,  superintendeut,  Lan«ls,  100 
perti-nrncia^,  area  247  aoi-ea,  alxiut  three  milea  northwest  of  the  Cananea 
smelter^iintl  frumtunded  by  hi^dings  of  the  Greene  Consolidated.  Litigation 
over  title  wuk  weHled  satisfactorily  in  1904.  C<iuntr>'  rocks  are  quartZp  lime- 
stone find  porptiyr>%  with -a  large  gosnati  out<^rop  showing  more  or  less  con- 
glomerate, with  3  veins  of  about  25 ^  100'  and  125'  average  width,  carrying 
low-grade  orei<,  de^'elnped  by  5  t^haft**,  deejiest  450',  and  3  tun  neb,  loi^^t 
2,0lK>'.  with  several  miles  of  underground  openingB.  Machinery  equipment 
includes  4  Bteam  hoiKli;  and  t  ga^Miline  hoisi.  Buildings^  are  engine-houses, 
assay  of  lice,  «tore,  iHtarding  house  and  dwellings.  Manageiuent  la  of  the 
beat  and  property  h  regarded  ai<  likely  to  make  a  good  mine, 
SIERRA  BLADRE  EXPLORATIOH,  LTD.  MEXICO. 

Ofhcei^:  Throgmorton  House,  Copt  hall  Ave.,  Ijondon,  E,  C,  Kng.  J,  K, 
Pollwk,  chuinnan:  A,  IL  Dawbani,  secretary.  Capitalization,  £60,(X)0, 
filiares  25*^,  p«r;  issuetl,  £40,000.  Landn,  200  pertenenc  iaa,  carrying  gold, 
silver  and  copper,  also  rights  to  46,0(X)  acres  of  tinil>er  lands,  in  the  Sierra 
Mad  re  mountains,  states  of  Chi!iuahu?t  and  Sonora,  Mexico. 
SIERRA  MDRENA  COPPER  MINES,  LTD.  SPAIH. 

Offices:  2,  Basinglmll  Ave.,  Lundon,  E,  C,  Eng.  Mine  office:  Penafior, 
Sevilla,  Spain.  Organized  April,  1900,  with  capit^iiiation  £80,000,  shMm 
£1  piiTi  issued,  £60,000.  J.  E.  G.  Haddatlj,  secretary;  R.  Stanton,  min« 
manager.  Lands,  12  hectareas,  including  I^  Precioaa  and  adjoining  mines* 
Properties  supposed  to  have  passed  to  control  of  Sociedad  Anonima  Minas  de 
PeAaflor. 
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SPAIN, 
Owned  by  a  Belgian  com* 


I 


MINAS  DE  SIERRA  NEVADA. 

Mine  olFjce:  GueJHr  Sierra,  Granada,  Spain. 
pany«     Have  urgenlifeRUJ^  cojjper  ores. 
SIERRA  DE  ORO  GOLD  MINING  &  MILLmO  CO.  ARIZONA. 

Office  and  mine :  ClifUjii^  Gralmni  Co,,  Ariz,  F,  T.  Eldredge,  president ; 
W.  H.  Waite,  see  re  la  ry  and  treasurer;  L,  P.  Potter,  manager;  Benj,  M,  Craw- 
ford,  superinlecident-  Lands,  15  claims,  near  the  Clifton  Consolidated,  also 
a  5-aere  milLsite  an  the  San  I^'mneisco  river.  De\'elopnient  is  by  tunnels^ 
ahomug  4  paralU'l  blind  veins,  A  56(K  crosscut  tunnel  show«  a  10'  vein  giving 
Assay  values  of  1-1%  coppt^r  iind  up  to  $10  gold  per  U>n,  and  a  4'  vein  giving 
masaya  of  14%  copper  and  $48  gold  per  ton.  Ckimpany  and  property  well 
reigarded,  and  active  development  is  in  progress. 
SIERRA-ALTO  COPPER  MINING  CO. 

lyclter  returned  unclainied  from  fornter  office  CO  State  St.,  Boston,  Mass. 
SIERRA-PACIFIC  SMELTING  CO,  MONTAHA  &  MEXICO, 

Office;  440  Temple  Court,  MinneafM>Iis,  Minn.  Mine  office:  Butte,  Silver 
Bow  Co.,  Mont.  Organized,  1903,  under  laws  of  Arizona,  with  capitalization 
i2;»500,000,  shares  $1  j>ar,  Geo.  Girling,  president;  Dr.  H.  A,  Muniaw^  \ice- 
premdent ;  A.  F.  Motlait,  secretary  an<l  treiisnrer.  Conipiiny  owns  sundry 
claims  in  Sonora,  also  ha-n  large  stm  k  interests  m  the  Bagdad  Mining  &  Mill- 
ing Co,  of  South  Dakota^  the  Yukon  Mining  Co.^  and  Bev^eral  other  corpora- 
tions, including  pnutieally  the  entire  ounersliip  of  the  Jennie  Dt41  Mining 
Company,  of  Butte.  Lands  of  the  Jennie  Dell  are  2  patented  claims,  area 
22  acres,  in  Butte,  showing  three  ore  l>odies,  of  which  1  fissure  vein,  averaging 
4'  in  wdth,  is  developt-d  by  a  450'  mnin  shaft  with  1,050'  of  undergn>und 
0{>enitig3^  showing  ore  averaging  alxjut  2%  copper,  30  oz.  sih'er  and  $6  gold 
per  ion,  with  more  or  less  lead  and  zinc.  Has  ste^ini  power,  hoist,  pumps, 
€tc»,  and  plans  deepentng  the  shaft  150*  and  extending  drifts  during  1905. 
SIERRA-SONORA  SMELTING  CO.  MEXICO. 

Title  changed,  lytO,  to  Sierra- Pacific  Smelting  Co. 
HOr AS  D£  SIERRACILLA  DEL  TAMUJOSO,  SPAIN. 

Mine  office:  Puebla  de  Guznidn,    Huelva,  Spain.     C.   &:  J.  Sundheim, 
owners;  Wm.  Guthrie  Bowie,  manager,   Alosno,  Huelva^Spain.     Some  ore 
flliipments  were  made  by  former  operators,  but  ore  is  complex  and  requires 
special  treatment.     Idle. 
SmRRITA  HmiNG  &  MILLING  CO.  ARIZONA. 

Office:  Tucson,  Ariz.     J.  P.  Owen,  general  manager,  at  last  accounts. 
SIGNET  GOLD  ft  COPPER  MINING  CO.  UTAH. 

Office:  care  of  K-  E.  George,  secretary'.  Salt  Lake  City,  Utah,  iMlne 
office:  American  Fork,  Utah  Co.,  Utah.  C.  E.  Stewart,  president;  A.  W. 
Lister,  treasurer.  Organized  November,  1903,  under  laws  of  Utah,  with 
capitalization  $75,000,  shares  25c  par.  Property  is  the  Signet  p^H>up  of  4 
claims,  in  the  American  Fork  district,  on  which  a  little  development  has  been 
secured. 
SILERS  MEADOWS  COPPER  CO.  NORTH  CAROLINA. 

Mine  office:  Bushiiell,  Swain  Co.,  N.  C.     Landa>  circa  1,1MX>  acres,  in  the 
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Smoky  Mountains,  nn  the  Tennessee  copper  belt.     Has  11  shBlts  and  lumitls, 
all  sht»wing  ore  giving  nverage  tt«says  of  5-5%  capper  and  11.80  uilveT  and 
gold  pt*r  ton.     rru^ierty  regiirdrd  ns  premising. 
SILVER  BAR  COPPER  MINING  CO.  HEW  liEXICO. 

IV*JiJ4'rty  >^t»lil  to  Momillon  G*>ld  «X:  d>f)f>t'r  Co, 
SILVER  BELL  COPPER  CO.  ARIZOKA. 

Title  I  lifingi'd  to  Imprrkil  Cupper  Co. 
SILVER  CITY  REDUCTION  WORKS.  NEW  MEXICO, 

thvntnl  by  Conuiiirlu^  Mininij:  tV  Snn*liing  Co. 
SILVER  CLIFF  GOLD  A  COPPER  MIlflMG  CQ.       .  MOHTAHA. 

Ix'tter  returned  unckimed  from  former  uiine  olHce^  S<ilt€!sc,  Missoula  Co., 
Montana. 
SILVER  COHNOR  MIKE.  NEVADA. 

Mine  otike:  Eurt^ka,  Kureka  Co.,  Nev.  Has  blocked  out  about  SU.IKXJ 
tons  of  low-grade  ore,  aveniging  alMiut  $6  in  gold  and  sU\'er,  and  shipt^Mi  a 
litlli*  high-gnidt'  tm-,  avrrui^ing  27.9*^^^,  copper,  to  a  Salt  Lake  tunelter,  in  !1HX3. 
SILVER  CREEK  GOLD  MINING  CO.  WASHINGTON. 

Letter  returTied  unclaitned  fronj  fonwer  office  and  miiie^  Itadex,  Snoho- 
mish county.  Wiishinglfiti. 
SILVER  FLAT  MINING  A  MILLING  CO.  UTAH. 

Utfite:  cui-e  of  Al^el  Juhu  Evaius,   L«hi^  Utuh.     Capitalization  $50,000, 
shares  ICk*  par.     I^andf^^  5  claims,  in  the  AnieHcau  Fork  Canyon,  Sil\'er  Lake 
district ,  Utah  county,  carr>'ing  aurlforous  and  argentiferous  copper  and  lead 
ores. 
SILVER  GLANCE  GROUP.  NEW  MEXICO. 

t>tli<ji-  and  nnne:  care  of  Joseph  Oliver,  owner*  Ckloride,  .Sierra  <_V\,  \,  >L 
Rmploy?^  12  men.  l^iirid?*,  6  claims,  area  12(>acni8,  also  a  millsite.  in  the 
Apache  district,  nliovving  7  Assure  vt4ns  averaging  4'  width,  givijjg  a^ssays  of 
10%  clipper,  30  oz»  silver  and  SIO  gi>ld,  from  ^ulpliidc  ores,  opened  by  sliolts 
of  m)\  100'.  and  110'  and  tunnt^ls  ui  120'  and  12^. 
SILVER  HILL  MINING  CO.  NORTH  CAROLINA. 

Mine  utile e:  Silvt^r  Hill,  Davidson,  C<i.,  N.  C.  J,  M.  Prim,  8uperinl«ndent. 
Ores  carry  K«jld,  s^ver,  lead,  copper  and  xinc»  Has  steam  power  and  null 
with  5  .stamps,  rruslier  and  ixjUs,  employing  al>out  40  men, at  liLst  account^^, 
SILVER  KING  MINING  CO.  UTAH. 

Mine  olliee:  Park  City,  Summit  Co,,  Utah.  Hon.  Thos,  Kcams,  general 
manager;  W.  J.  Dalley,  superiiitendf^id.  Ores  carry  gold,  silver,  lead  and 
copper.  Has  steam  power  and  250-ton  concentrator,  emplo>ing  300  nica. 
This  is  one  of  the  famou^s  silver  mines  of  the  worlds  and  secures  a  Utile copp<,r 
as  a  by- product, 
SILVER  LAKE  MINES.  COLORADO. 

Owned  and  opcnit*iJ  by  Guggenheim  Exploration  Co. 
SILVER  MONUMENT  MINE.  NEW  MEXICO. 

Mine  uthrc:  Clduride,  Sierra  Co.,  N.  M.  B.  S.  Phillii>s,  suj>criniendcat* 
Ores  carry  fa>ih  er,  gold  and  copper.     Has  steam  power  and  a  5^tamp  mill. 
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SILVER  MOUNTAIN  MINING  CO.  COLORADO. 

Mine  office:  Empire,  Clear  Creek  Co.,  Colo.,  M.  B.  Stewart,  manager. 
Ores  carry  gold,  silver  and  copper.  Has  steam  power  and  a  small  stamp  mill 
SILVER  SHIELD  MINE.  UTAH. 

Mine  office :  Bingham  Canyon,  Salt  Lake  Co.,  Utah.     Has  a  4'  vein  giving 
assays  of  8%  to  10%  copper,  50  oz.  to  100  oz.  silver  and  $9  to  $15  gold  per 
ton.     Also  has  considerable  milling  ore  shown  by  various  oi>enings. 
SILVER  SPUR  MINING  CO.  AUSTRALIA. 

Office  and  mines:  Silver  Spur,  Stanthorpe  district,  Queensland,  Australia. 
Employs  67  men.  Organized  1897,  under  laws  of  Queensland,  i^ith  capital- 
ization £24,000,  shares,  £1  par,  15s.  paid  in.  Has  paid  dividends  of  £18,300. 
Robert  T.  Vyner,  chairman;  Edgar  Hall,  secretary,  treasure;*  and  general 
manager;  Richard  Prout,  mining  captain.  Lands,  45  acres,  leasehold  from 
crown,  showing  4  lenses  averaging  8'  in  width  and  100'  in  length,  with  varying 
depths,  carrying  sulphide  ores  returning  1%  copper,  12%  lead,  20%  zinc, 
II  gold  and  25  oz.  silver  per  ton.  Has  4  shafts,  deepest  300^  with  about 
12,000  tons  of  ore  blocked  out  for  stoping.  Has  steam  plant,  including 
hoist,  5-dnll  air-compressor,  crusher,  Chilean  mill,  etc.,  also  a  sawmill  and 
smelter,  which  receives  ore  by  tramline,  and  has  two  42x100*  Austin  water- 
jacket  pyritic  blast  furnaces,  daily  capacity  60  tons  each,  and  2  reverberatory 
furnaces,  daily  capacity  15  tons  each.  Product  b  turned  out  as  33%  matte, 
carrying  900  to  1,000  oz.  silver  per  ton,  sent  to  Europe  for  refining.  Produc- 
tion for  1903  was  71,680  lbs.  fine  copper. 
SILVER  TIP  GOLD  MINING  CO.  WASHINGTON. 

Office:  Tacom^,   Wash.    Mine  office:  Maple   Falls,   Wash.    Chas.   P. 
Topliff,  superintendent.     Ores  caiTy  gold,  silver  and  copper. 
SILVERMAN-ALASKA  GROUP.  ALASKA. 

Mine  office :  care  of  Sam  Silverman,  manager,  Ketchikan,  Alaska.     Said 
to  be  organized  under  laws  of  New  Jersey.     Lands,  on  Prince  of  Wales  Island, 
Alaska,  are  said  to  show  auriferous  copper  ores  of  good  grade,  with  consider- 
able development. 
SILVERSMITH  lilNE.  MONTANA. 

Mine  office:  Basin,  JefTcrson  Co.,  Mont.     T.  J.  Sweeney,  manager.     Ores 
carry  gold,  silver  and  copper.     Has  steam  power. 
SILVERTON  MINING  CO.  COLORADO. 

Mine  office:  Silverton,  San  Juan  Co.,  Colo.     J.  H.  Starkweather,  super- 
intendent.    Lands,  on  Sultan  Mountain,  include  the  North  Star  mine,  pro- 
ducing ores  of  gold,  silver  and  copper.     Has  steam  and  water  power  and 
60-6tamp  mill. 
SILVERTON  MINING  CO.  WASHINGTON. 

Mine  office:  Silverton,  Snohomish  Co.,  Wash.     Was  developing  a  vein 
carrying  ores  of  gold,  silver  and  copper,  near  the  Bonanza  Queen  mine,  at 
last  accounts. 
SIMILKAMEEN  COPPER  inNES.  BRITISH  COLUMBIA. 

Stuart  Armour,  president.  Capitalization  $200,000,  shares  10c  par. 
Lands,  supposedly  somewhere  in  the  Similkameen  district  of  British  Columbia. 
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smsBu&T  miE-  conhecticut, 

A  BHttU,  old  mxnd  idk  property,  •*  C3nmbj,  Harliord  Co.,  Connecticut. 
SDUi  MmSO  STKDICATE.  ARABIA. 

Miiie  oJSm:  Mi.  Samarfth,  AimbiA,  esre  of  G.  Beyta  &  Co.,  Suet,  Egypt. 
M.  WuKDcr,  nttoe  man^grf.  Oonspuiy  m  reopening  old  copper  mines,  worked 
by  the  eaily  dynutaei  of  Eigypliui  Idn^  and  abandoned  probably  some 
1^500  yean  before  tbe  Rio  Tinio  was  first  opened  by  the  Phoenicians,  circa 
1000  B.  C. 

SIHALOA  EXnORATIOV  00.  ICEXICO, 

Office:  Commonwealth  Thist  Bldg.,  St.  Lotiis,  Mo.  Capitalization 
$500,000,  shares  $1  par.  Geo.  B.  Clark,  preadent ;  Dr.  H.  H.  Bom,  secretary; 
Chaa.  Wigginsp  treasurer;  preceding  officers,  Cl)aa.  H.  FiOey,  John  Hartman, 
Henry  Lescben,  Chaa.  H.  Rboadea  and  W,  S.  S.  Rodger^,  directoiv.  Lands, 
anndry  daiitia  and  7  square  miles  of  miscellaneous  timber  and  mineral  la&ds, 
about  80  milee  northeast  of  Maiatliin,  in  the  state  of  Sinaloa,  Mexico.  Prap- 
erty  includes  the  Santa  Eduwiges  and  La  Lu/.  mines,  which  have  been  dU- 
poaed  of  for  stock  interesta,  to  tlie  MeUtes  Mining  Co.  and  one  other  nit^ 
corpttration, 

SINBAD  MIHE.  MOIITAIIA 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.     I^nds,  just  north  of  tlie 
Pittsburg  Sc  MonUiia,  in  Ea^t  Butte,  have  a  600^  shaft.      Idle. 
SISKIYOU  GOLD  &  COPPER  CO.  CALIFOROTA. 

Office:  326  Poet  St.,  San  Francisco,  CaL    Mine  office:  RolUna,  Biskiyou 
Co.,  C&l.     Landft,  8  claims,  area  160  acresi,  on  the  state  mad  between  Yr&ka 
and  Rollins,  Siskiyou  county.     Regarded  with  much  suspicion*  because  stock 
was  peddled  by  I  he  notorious  Pacific  States  Mining  4:  In\'cstjneut  Co* 
SISKIYOU  GOLD  &  COPPER  MINIIfG  CO. 

tJflicc:  II  Central  Blk.,  Salt  Lake  City,  Utah. 
SISKOWIT  MIME.  MICHIGAN. 

Ltn'uted  ncJir  Rock  Harlwr,  Isle  Royalc,  Michigan.     Worked,  1845-185A, 
on  a  6'  amygdaloid  vein  rarr>'itig  sheet  copper  in  contact  with  walk,  opened 
by  a  500'  main  shaft.     Made  about  150  tons  of  copper.     Idle  since  1855. 
MlPfA  LA  SIYERLA..  MEXICO. 

(Hike  aiul  mi  tie:  care  of  E.  Torre«»  owner,  Topia,  Durango,  MeA, 
SIX  EAGLES  MINING  CO.  WASHINGTOll. 

t)l!ice:  (Hynrpia,  Wash.  Mine  office:  Loomis,  Okanogan  Co.,  Wash, 
Itobi.  Freest ,  suix^riiilcndent.  Ores  carry  gold,  silver,  lead  and  copper.  Has 
ga^rthitc  povvt'f. 

SJANGELI  MINES.  NORWAY  &  SWB0EN. 

Mint'  oMirc:  Sjangeli,  Norway.  Property  includea  the  Sjangeli,  Blina 
AlakatjH,  Valfojcrkk  and  Huopsuokjanre  groups,  partly  in  Norway  and  partly 
In  ^vvinlen.  CoinHry  rocks  htv  hornblende  schists,  lAith  narrow  strata  of 
limestone  and  k'litit  ular  l>odies  of  ma^ive  gabbro,  ores  occurring  in  the 
nchists  as  cuprite,  lx>rtiite,  chalcocite  and  chalcopyrite,  giving  assays  of  2.5% 
to   55%    cop(H.>r,    with    an    average  assay  tenor  of  about  12.5%. 
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re  about  30  miles  from  the  coast,  with  good  water-power  available.    Prop- 

rty  regarded  as  valuable. 

KOWASFJELDETS  AKTIEBOLAO.  NORWAY. 

Mine  office:  Harran,  Norway.     N.  Tiskum,  manager, at  last  accounts. 
CYLARK  COPPER  MmilfG  &  SMELTING  CO.  UTAH. 

Office:  40  Commercial  Blk.,  Salt  Lake  aty,  Utah.  Mine  office:  Blue 
.ere,  Beaver  Co.,  Utah.  Organized  May,  1899,  under  laws  of  Utah,  with 
ipitalization  175,000,  shares  25c.  par.  Is  under  same  management  as  O.  K. 
Ixtension  Mining  &  Reduction  Co.  A.  J.  McMullen,  president  and  general 
lanager;  £.  A.  Cook,  secretary  and  treasurer;  Frank  Savage,  superintendent, 
•ands,  10  claims,  area  200  acres,  in  the  Beaver  Lake  district,  showing  a  4' 
Dntact  vdn  between  limestone  and  granite,  opened  by  shafts  of  150^  and 
65'  and  by  6  timnels,  longest  155',  showing  chalcopyrite  and  galena,  estimated 
>y  company  to  average  5%  copper  and  6  oz.  silver  from  copper  ore,  and  40% 
»m1,  76  oz.  silver  and  t2.50  gold  per  ton,  from  lead  ore.  Has  gasoline 
K>wer.  Property  regarded  as  promising. 
SUTB  CREEK  MINIHG  CO.  ARIZONA. 

Mine  office:  Prescott,  Yavapai  Co.,  Ariz.     Percy  Williams,  manager. 
E^perty  is  the  Blue  Lick  mine,  carrying  gold,  silver,  lead  and  copper  ores 
Bas  electric  and  gasoline  power  and  50-ton  smelter. 
SLATE  CREEK  MnUNG  &  WLLING  CO.  WYOMING. 

Office:  Wheatland,  Wyo.    M.  F.  Montgomery,  superintendent. 
3UTER  COPPER  MINES  CO.  MISSOURI. 

Office:  Willow  Springs,  Mo.     Lands  are  in  Shannon  Co.,  Mo.     Idle. 
SMELTING  ft  REFINING  CO.  OF  AUSTRALIA. 

•     AUSTRALU  (1901),  LTD. 

Offices:  120,  Bishopsgate  St.,  London,  E.  C,  Eng.  Works  office: 
^pto,  New  South  Wales,  Australia.  S.  Wheeler,  chairman;  W.  L.  Hoyt, 
several  manager ;  £.  J.  Rogers,  superintendent ;  C.  J.  Pryer,  secretary.  Oi^n- 
>^  Oct.  29,  1901,  as  a  reconstruction  of  the  Smelting  Company  of  Australia, 
i^th  capitalization  £650,000,  shares  £1  par;  issued,  £551,131.  Debentures, 
^100,000,  at  5%.  Property  is  300  acres,  freehold,  improved  by  a  smelting 
^d  refining  plant  and  sulphuric  acid  works,  a  2.5-mile  private  railroad  and 
^  controlling  interest  in  Webb's  mine.  Smelter  has  a  daily  capacity  of  about 
^  tons,  and  further  increase  is  contemplated. 
SHOKEHOUSE  MINING  CO.  MONTANA. 

Office  and  mine:  Butte,  Silver  Bow  Co.,  Mont.     Bernard  Noon,  general 
^i^&Qager.    Has  steam  power  and  500^  two-compartment  shaft. 
^OHOMISH  ft  TRAMWAY  MINES.     ,  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.  John  S.  Harris,  receiver. 
^,  owing  to  three-cornered  litigation  between  F.  A.  Heinze,  Clara  Larkin 
^  the  Butte  A  Boston  Consolidated  Mining  Co.  Courts  have  decided  that 
tbe  Butte  &  Boston  owns  two-thirds  of  the  Tramway  and  one-half  of  the 
obohomish.  Generally  considered  valuable  properties. 
SROWBIRD  mine.  MONTANA. 

A  property  at  Butte,  Silver  Bow  county,  Montana,  in  dispute  between 
)be  Montana  Ore  Purchasing  Co.  and  the  Anaconda  Copper  Co. 
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SNOWSHOE  COPPER  MIJTING  CO.  MOHTAIA. 

Sy piKj.sedly  Iuls  copjx^r  ebiriLH  somcwliere  in  Montana. 
SNOWSHOE  CJOLD  &  COPPER  MIIfES,  LTD.  BRITISH  COLUMBIit 

Sold,  llKM,  lu  British  Colunibia  Copper  Co,,  Ltd. 
SHOWSTORM  GOLD  &  SILVER  MIKING  ^  MULIHG  CO.      COLORADO 
[  Mine  uttice:  Duruiigo,   l^a   Platu  Ca,,  Colo,     J.   E,   Downer,  manafer. 

Ores  carry  gold,  silver,  cupper  and  mercury.     Has  water  power  and  lO-stamp 
niiU. 
SNOW  STORM  MINING  CO.  IDAHO. 

Mini!  uffiie:  itullan,  Shoshone  Go,,  Idaho,     £mplo)*s  80  men.     Organ- 
ized ISiW,  under  laws  of  Idaho,  with  capitalization  $1,250,000,  shares  $1  pnr. 
H.  H.  Bums,  president ;  Thos,  Donnelly,  vice-president  and  general  maimgcr; 
I  I\  J,  Edwards,  .^ecrelary  and  trcamirer;  F,  L.  Ta/t,  i^U|)erintendejit ;  J,  H. 
Hewand,  mbie  supt^rintendcnd.     Lands,  8  claims,  G  patented,  area  i60  acres.   ^ 
■lao  a  2-acre  miltsitc,  in  the  Hunter  districi,  showing  a  &jsure  vein  of  alKiut  ■ 
SC  average  width,  opened  by  a  200'  shaft  and  tunnels  of  200^,  600'  and  LSOO'.    ™ 
.  %\ith  3,600'  of  mine  openings,  esstimaled  b}'  company  to  show  500,(XX)  Vam 
of  ore   blocked  out  for  sloping.     (!>res  are  oxides  and  earUnuites,  gintig 
average  returns  of  4%  copper  and  8  oz.  silver,  with  a  trace  of  gold.     Water 
ptnver  IK  employed  and  a  leaching  plant  is  being  built,     I'jjper  levels  of  mine  S 
are  oi>f  rated  by  J.  IL  He  wand  &  Co.,  under  a  five  year-lease,  on  royalty,  B 
l'ro|M*rty  is  regarded  as  one  of  considerable  promise. 
SOCORRO  GOLD  CO.  AR120KA.  _ 

Office  and  mine :  Harrisbui^,  Yuma  Co.,  Aria.     Employs  20  tne4i,     OrgaD-  fl 
ized  1901,  under  laws  of  Arizona,  with  capitalization  f500,000,  shares  $1  par.  ™ 
Geo.  D,  Workman,  president;  8.  C.  Workman,  secretary;  F,  C  Smith,  general 
luanager.     Landn,  10  i-lainis,  area  200  axres,  in  the  Ell-fiworth  district,  show* 
iiig  a  fissure  vein  of  2'  width,  carrying  coAcllite  and  chalcopynle  assaying 
about  110  gold  and  5  oz.  silver  jjer  ton,  with  snudl  copper  valut*«,  developed 
by  a  667'  shaft,  and  11  InnncLs,  with  2,4G7'  of  undergixumd  oi^>enings,  having 
5,000  tons  of  ore  blocked  out  for  sloping.     Has  a  2(l^tamp  mill,  3  Standard 
concentrat-om  and  cyanide  plants  of  10  tons  and  50  tons  daily  capacity, 
SOLACE  COPPER  MINING  CO.  '        ARIZONA. 

CHRce  and  mine:  ijlol>e,  Gila  C-o.,  Arix.     Ignatius  Bchlinger,  president;  h 
\\.   P.   Morey,  secretar>\     Ca pit idiza lion  $500,000,  shares  $1    par.     Lands,  H 
5  claims,  near  the  BlotKly  Tank  mine,  S  miles  from  Glolic. 
MINAS  SOLEDAD  y  AlVEXAS.  MEXICO. 

Mine  office:  Aineca,  Jahsco,  Mex.     Cliris,  O'Brien,  manager, 
SOLMS-BRA0NSFELS»SCHE  BERGWERKE.  GERMAHY. 

Mine   olFicc:    Braunf^fcls,    Hheinprovinz,   Ciermany.      Hcrr   Bergassessor 
Bel  It. I  !{[;<' r,  Tiumagcr.     Has  ores  of  iron,  manganese  and  copper, 
SOLOMON  SPRINGS  COPPER  MINING  CO.  ARIZONA- 

pRipcrty  is  under  liond  and  lease  to  Houghton  Development  Co. 
SONGATOF  MINE,  RUSSIA. 

A  small  pnidnri'T  in  the  Russian  ,AJtai. 
SONOMA  MINES  OP  MEXICO,  LTD.  MEXICO. 

Offices:  4,   Great   Winchester  St.,  London,   E,  C,   Eng,     Mine  office 
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Avino,  Durango,  Mex.  G.  H.  Johnson,  secretary;  W.  B.  Jeffrey,  general 
manager;  E.  L.  Wagner,  superintendent.  Organized  Nov.  4,  1899,  with 
capitalization  £500,000,  shares  £1  par;  issued,  £450,400.  Lands,  415  acres, 
carrying  ores  of  gold,  silver  and  copper,  the  Sonoma  claims  showing  an  ore 
body  averaging  2.5%  to  4%  copper,  with  fair  gold  and  silver  values,  while 
the  Malinche  claim  is  said  to  show  an  immense  body  of  low-grade  ore,  carry- 
ing up  to  10%  copper,  with  small  gold  and  silver  values.  Has  steam  power 
and  employs  a  considerable  force. 
SONORA  CHIEF  MHflNG  CO.  SONORA. 

Office :  323  American  Bank  Bldg.,  Kansas  City,  Mo.     Organized  July  18, 
1904,  under  laws  of  Arizona,  with  capitalization  11,500,000,  shares  $1  par. 
Lands,  sundry  claims  in  the  Ures  district,  Sonora,  Mexico. 
SONORA  COPPER  COMPANY  OF  MEXICO.  MEXICO. 

Assets,  consisting  of  a  lawsuit,  sold  to  Puertecito  Copper  Co. 
SONORA  DEVELOPMENT  CO.  MEXICO. 

Office :  603  New  Ridge  Bldg.,  Kansas  City,  Mo.  Mine  office :  Moctezuma, 
Sonora,  Mex.  Organized  under  laws  of  Arizona,  with  capitalization  $1,000,000. 
Wm.  Huttig,  president;  John  W.  Amerman,  secretary;  Jas.  E.  Lawrence, 
engineer.  Lands,  98  pertenencias,  area  about  240  acres,  including  the  Don 
Genaro  y  Anexas,  Nacozari  Copper  Queen,  Wostenholm,  Conforme,  Good- 
lander,  Santa  Clara,  Cuahtamoc  and  La  Verde  groups.  The  Nacozari  Cop- 
per Queen,  area  about  65  acres,  lies  between  the  Nacosari  and  Belle  Union 
mines  of  the  Moctezuma  Copper  Co.,  giving  ore  assaying  up  to  58%  copper. 
Some  development  has  been  secured  by  shafts  and  tunnels  on  sundry 
copper,  silver  and  gold  properties. 
SONORA  MININO  CO.  MEXICO. 

Office:  406  Post  Bldg.,  Battle  Creek,  Mich.  Mine  office:  Fuert6,  Sinaloa, 
Mex.  Oi^nized  under  laws  of  Wyoming,  with  capitalization  $2,000,000, 
shares  $1  par.  J.  C.  Barber,  president;  Harry  A.  Clapp,  generaf  manager; 
D.  H.  Livingston,  superintendent.  Lands,  149  pertenencias,  area  368 
acres,  in  the  Alamos  district  of  Sonora,  shows  ores  giving  assays  up  to 
14%  copper  and  40  oz.  silver  per  ton,  also  sundry  claims  in  Sinaloa,  latter 
showing  auriferous  copper  ores.  About  25  men  are  employed  on  the  Sinaloa 
property  and  company  plans  ifl^talling  a  15-ton  smelter  there. 
SONORA  MINING  &  MILLING  CO.  MEXICO. 

Office:  care  of  E.  J.  Snyder,  secretary,  Utica,  N.  Y.  Organized  under 
laws  of  Arizona,  with  capitalization  11,000,000,  shares  $1  par.  Said  to  have 
been  reorganized,  1904.  Capt.  J.  H.  Smith,  president;  John  Worthington, 
vice-president;  Miss  Belle  McKinnon,  treasurer;  Con.  O'Keefe,  general  mana- 
ger. Had  320  pertenencias,  including  the  Penasco,  Cobrecita  and  Fortuna 
groups,  at  Tubutama,  Sonora,  Mexico,  on  which  a  Vulcan  furnace  proved  a 
failure.  This  property  is  said  to  have  been  abandoned,  and  efforts  concen- 
trated on  the  Juarez  gold  mines,  about  50  miles  west  of  Altar,  Sonora,  Mexico 
where  a  20-stamp  mill  and  cyanide  plant  have  been  erected.  Affairs  of  com- 
pany have  been  badly  managed. 
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JOSE '  SOSSI,  BOLIVIA, 

Office  and  mine:  Coro  D>ro,  I>a  Paz,  Bolivia.     A  ^mftll  operator,  hnving 
a  mine  equipped  witli  j^le^m  power  and  exnpluying  about  30  men. 
COHPAITHU  MmEIRA  D£  SOTIEL  CORONABA.  SPAIR. 

Mtfirc*.'<:  liuu  doh  Sapateiros  22,  LisL»on,  Portugal,     Mine  officer  CabiJUu», 
Huelva,  Spain,     tsenhor  Dom  Auguato  Fu&chinl,  rhairman;  Tho^.  Moninii 
&  C4>.,  agenl^s  at  Calafiasi.     Lands,  666  hedareas,  including  34  old  mil 
carni4ijg  cuprifcmus  iron  pyrites,    h  working  steadily,  in  a  ratber  small  wa; 
Latent  reported  pmduition  was  795  long  tona  refined  copper,  in  1899. 
SOCIEDAB  ANONIMA  MII^AS  DE  SOTO.  SPj 

Uffit'c:  Bilttiu*,  SpMin.     Mine  oftiit":  Reinoea,  SontaodeT,  Spain. 
SOUTH  AFRICAU  COPPER  ESTATES,  LTD.  CAPE  COLOJ 

Offices:  V2K  Cliaiicer>'  Lane,  London,  W.  C,  Eng.     F.  W.  H 
seeretar),      Capiudjaatioiij    £5,(KXI;    Issued,  £557,     I^nds,    suppoeedl^^^ 
Nainaqualand,  Cixxn*  roloiiy,  tjoutli  Africu. 
SOUTH  AFRICAI*  GOLD  &  COPPER  MllflKG  SYNDICATE,  LTD. 

OfBres:  5-1,  Grt*Iiani  81,,  London,  E/ C,  Kng      Hegi^tered  Novcijjj 
24,  1903,  with  capitalization  i:i5,fX)Cl.     fl.  G.  Knight,  J.  W,  H.  Barr,  r 
Gart^ide  and  l\  Moure,  directors. 
SOUTH  AMERICAN  DEVELOPMENT  CO. 

Hucceeded  1)}*  Cerro  de  Pa^co  Mining  Co. 
SOUTH  AUSTRALLAH  COPPER  SYNDICATE,  LTD. 

Office.^:  !,'i  St.  Hcleii's  Fl.,  London,  E,  C,  Eng. 
SOUTH  BISBEE  COPPER  MllTfflG  &  TOWNSITK 

IMPROVEMENT  CO. 

\\ Ound  u[>.     Lands  sold  lo  Lake  Superior  4li  Pittaburg  Minirije;  Co 
SOUTH  COLUMBUS  MINING  CO.  UTAH. 

Mine  otTice:  /Uta,  Salt  Lake  Co.,  Ctah.     Organized   Feb.  11.  im  •* 
successor  of  the  Bingli  am -Centennial  Mining  Co.,  with  capitulizatioti  1300,000, 
ahanes  $1   p)ar.     Anthony  O.  Jacobson,  prwiident ;   J.  Alexander  Jicotaw, 
vice-president  and  general  manager;  Walter  L.  Maa^,  secretary  and  ins»^^ 
Lands,  sundry  claims,  area  70  acrei«,  olmj  surface  rights  to  G  acres  addili'^ 
about  4  miles  from  Park  City.     Hixs  a  1.200'  tunnel,  idle  because  of  i*'' 
and  i.s  opening  a  new^  tunnel  which  will  give  a  back  of  7(KK,  as  eomparpd  ^^ 
ZiW  in  the  old  tunnch     Ores%  are  j<ligUtly  aunferous  and  argentifeiou*  eopptf 
and  lead  sulphides,  the  former  averaging  Mboul  3.5%  in  copper  tenor    M»»* 
agenient  is  grmd,  and  prfjMrrly  is  conHidenxl  promisirig, 
SOUTH  KEARSARGE  MINE.  MICHICAJ. 

Owned  find  openilcd  l*y  Osceola  Connohdnted  Mining  Co. 
SOUTH  MOUNT  LYELL  MINING  CO.,  LTD.  TASMAHU. 

Otfices:  153,  Lcadcnhall  St,,  London,  E.  C,  Eng„  and  320.  CoUim  ?»'j 
Meilxmrne,   Victoria,   Australia.     Mine  office:  Gormanston,   '^ 
Tasmania.     J.  P.  Lonergan,  ehairmnn;  G.  Mcxire,  acting  ch 
Taylor,  8ceretar>'  in  London;  N,  Mndden,  f»eeretary  in  MelbouNie.  J.  T^; 
mine  manager.     Capitahzation.    £ti(K>.0()0;  issued,  XI9r»,l50,  Miarcs  C 
Don-aasetsgabb,     Lands,  93  acres  on  Mt.  LyeU  and  80  acres  oo  Mi, 
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former  carrying  4%  to  6%  sulphide  ore.     Has  shafts  of  90'  and  718'  and 

703'  main  tunnel.     Idle  since  June  1,  1903. 

SOUTH  PEACOCK  MINING  CO.  IDAHO. 

Office:  88  State  St.,  Boston,  Mass.     Mine  office:  Weiser,  Washington 
Co.,  Idaho.     Capitalization  1500,000.     Thos.  S.  Wentworth,  president;  Wm. 
L.  Pratt,  secretary.     Lands  are  in  the  Seven  Devils  district.     Idle. 
SOUTH  RANGE  MINING  CO.  MICHIGAN. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office:  Houghton,  Houghton 
Co.,  Mich.  R.  R.  Goodell,  president;  H.  W.  Wesson,  treasurer;  F.  W.  Nichols, 
secretary.  Capitalization  12,500,000,  shares  125  par.  Lands  are  about  7,000 
acres,  undeveloped,  l3ang  mainly  between  the  Globe  and  Belt  properties,  in 
Houghton  and  Ontonagon  coimties,  Michigan. 
SOUTH  SIDE  MINING  CO.  MICHIGAN. 

Office :  care  of  John  C.  Watson,  68  Devonshire  St.,  Boston,  Mass.  Lands, 
200  acres,  west  of  the  Decotah  and  north  of  the  Naumkeag,  with  half-mile 
frontage  on  Portage  Lake,  west  of  Houghton,  Houghton  county,  Michigan. 
SOUTH  THARSIS  lilNE.  TASMANIA. 

Sold  to  Mt.  Lyell  Mining  &  Railway  Co.,  Ltd. 
SOUTH  WHEAL  CROFTY  CO.  ENGLAND. 

Offices:  Ca,m  Brea,  R.  S.  0.,  Eng.     Mine  office:  Illogan,  Cornwall,  Eng. 
F.  Harvey,  chairman;  J.  Penliall,  manager;  C.  H.  Paull,  purser.     Is  operated 
on  the  cost-book  plan,  with  6,120  shares.   Has  tin  and  copper  mines,  equipped 
with  a  mill  having  60  stamps  and  14  vanners. 
SOUTH  YALE  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

Organized  January,  1905,  under  laws  of  British  Columbia,  with  capital- 
ization $450,000,  shares  $1  par. 
SOUTH-EAST  AFRICA,  LTD.  '         MOZAMBIQUE  &  ZAMBESIA. 

Offices :  80,  Bishopsgate  St.,  London,  E.  C,  Eng.  Dr.  Carl  Peters,  manag- 
ing director;  T.  M.  C.  Steuart,  secretary.  Registered  July  11,  1898  (as  Dr. 
Carl  Peters'  Estates  &  Exploration  Co.,  Ltd.,  name  changed  to  present  title, 
October,  1903),  with  capitalization  £150,000,  shares  £1  par;  issued,  £101,050. 
Debentures,  £10,000  authorized,  £8,325  issued,  at  6%.  Has  the  right  to 
locate  500  claims  of  500  acres  each,  on  the  lands  of  the  British  South  Africa 
Chartered  Company,  and  a  similar  number  of  claims,  of  similar  area  each,  on 
lands  of  the  Mozambique  and  Zambesia  companies,  and  also  has  located 
100  copper  claims  and  305  gold  claims,  on  which  exploratory  work  is  in 
progress,  with  a  little  development  secured. 
SOUTHERK  PACIFIC  GOLD  &  COPPER  MmilfG  CO.  UTAH. 

Office:  care  of  J.  W.  Bumham,  secretary  and  manager,  Salt  Lake  City, 
Utah.     Capitalization    $300,000,    shares    50c.    par.     Lands,    in    the    Sierra 
Nevada  district  of  Box  Elder  county,  Utah,  are  said  to  show  a  vein  of  high- 
grade  copper  ore. 
SOUTHERN  STAR  COPPER  &  SMELTING  CO. 

Letter  returned  unclaimed  from  former  office,  St.  James  Bldg.,  New 
Yoik, 
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SOUTEERA  ZINC  &  COPPER  ttlMNG  CO.  ARKAKSAS. 

Uffice:  708  Univeraity  Ave.,  Htahesler,  N.  Y*  Mine  office:  GiUbam. 
Hevier  Co,,  Ark.  Orgaaixed  May  3,  1900,  under  laws  of  Arkansas,  miib 
capitalization  $2,<1(K1.000,  slmres  llOO  p«ir.  E.  J.  Morley,  president;  E.  S. 
Oibonie,  assistant  st»cn?lar>'  and  general  manager.  Lands,  700  acres,  m 
the  GiUlmiD  distrtcl,  Company  waa  developing  zinc  property  only,  at  ksi 
accounts. 
SOUTHWEST  AFRICA  CO.,  LTD.  DAMARALAKD. 

Offices:  3,  Uiurenct*  Pouulney  Hill,  London,  E.  C,  Eng.,  and  Unterdeii 
Linden  35»  Berlin,  Germany,  G.  Cawston,  chairman.  Capitalization, 
£2,000,000;  issued,  £1,000,000.  I^Aiids,  mineral  concessions  over  22,0fK) 
square  miles,  including  nc^irly  4,500  square  miles  of  freeJiold,  in  Damaralaad, 
and  niiniiig  jight^  over  23,000  square  miles  in  Ovamboland ;  total  holdiQgl 
include  40»dbo  square  milejs  of  freehold^  with  mining  rights  over  90,000 
square  miles  additional^  also  sundry  railroad  concessions.  It  is  planned  Ui 
build  a  mil  way  to  reach  the  very  promifdng  copper  deposits  on  this  com- 
pany's holdings  in  Daniambind. 
SOIJTHWESTERli  COPPER  &  mOH  CO.  TOW  MEXICO. 

Land.s  Iviiseii  lo  Burro  Moiintitin  C^jppcr  Co. 
SOUTHWESTERjr  GOLD  &  COPPER  CO.  ARIZOIIA 

OHire  and  mine:     Dougki:^,  Cochise  Co.,  Arix.     D.  W.  Mitchell,  superin- 
tendent.     Lands^  7  elaiins,  10  miles  east  of  Douglas,  showing  ores  asaayiag  ^M 
up  to  4.5  %  topper  and  $12  gold  per  ton,  ™ 

SOUTHWESTERN  MINE  &  SMELTING  CO.  AJOZONA. 

Of!i<e:  care  of  W.   H.    Fagan,    manager,   El   Paso,   Texas*     Organized 
1903,  to  Imild  a  custom  smelter  at  GltH'sun,  Cochise  county,  Arizona. 
SOUTHWESTERN  SMELTING  it  REFINING  CO,  ARIZONA. 

Offite:  302  Mills  Bldg.,  San  FrmiriMco,  CaL  Works  office:  Benson, 
Cochise  Co.,  Ariz.  Employs  75  to  125  men.  Organized  1904,  under  laws 
of  Arizona,  with  capitalisation  $MM},O00,  shares  110  par,  in  1100,000  preferred 
7%  stock,  and  $l00,fMX>  common  stock,  R.  A.  Boggess.  president  and 
general  manager;  A.  J,  Pidge^m,  vico-president ;  Franklin  Bowring,  secretary; 
Walter  L.  Wiley^  treasurer;  l>oane  MeniU,  assistant  manager;  Ralph  M. 
Johnson,  general  sutx'rintendent ;  Fred  Percy  Clark,  metallurgical  engineer^j 
Lawis  Roberts,  smelter  superintendent;  R.  H.  Clary,  ore  buyer;  Geo,  K,] 
Perriii,  mill  foreman. 

Smelter  .nite  is  100  acres  and  the  works  are  of  350  tons  daily  caparityJ 
having  one  250-ton  wat<?r- jacket  blast-fumace  and  one  100-ton  reverberatoryi 
furna<'e*     Product  will  lie  a  00%  nmtte.     Tli©  works  also  have  a  eompletal 
sampling  mill  and  are  served  by  tlie  main  lines  of  the  Southern  Pacific  andl 
El  Paso  *t  Southwestern   railways,  and  it    is  exijeeted  tliat  the  Santa  Fl 
line  will  build  to  Benson  during  1905,gi\'ing  the  plant  an  ejceeptionally  good 
location  for  ru-stom  business.     Fuel  is  petroleum  of  16**  Beaum^,  costiAg  3 
cents  jier  gallon,  delivered,  and  eoke  at  110  per  ton. 
SOUTHWESTERN  SMELTING  CO.  CALIFORHIA. 

Letter  returned  unclaimed  from  works  office,  Oit>  Grande,  San  Ber- 


SOUTHWESTERN—SPECULA  TOU,  733 

nardino  Co.,  Cal.     Said  to  have  bought  the  80-ton   water-jacket   smelter 

of  the  Davis  Mining  &  Smelting  CJo.,  circa  July,  1903. 

SOVEREIGN  COPPER  MUffUTG  CO.  WYOMING. 

Letter  returned  unclaimed  from  Battle,  Carbon  Co.,  Wyo. 
J.  SOWELL  &  CO.  OREGON. 

Mine  office :    Althouse,  Josephine  Co.,  Ore.    Lands,  sundry  copper  claims, 
slightly  developed  by  tunnel. 

SPANISH  COPPER  CO.,  LTD.  SPAIN. 

Offices:  2,  Tokenhouse  Bldgs.,  London,  E.  C,  Eng.  Mine  office:  San 
Vicente,  via  Paimogo,  Huelva,  Spain.  Registered  June  8,  1883,  with  capi- 
talization £150,000,  shares  £10  par;  issued,  £94,260.  Chas.  A.^de  Mancha, 
chairman;  Wm.  H.  Nash  and  Miguel  Ygl^as,  directors.  Lands,  6  claims, 
area  200  acres,  perpetual  leasehold,  held  on  an  annual  rental  of  £400,  also 
23  acres  miscellaneous  lands,  in  the  Paimogo  district  of  Huelva,  showing 
6  contact  veins  between  porphyry  and  clay-slate,  of  which  3  are  being  devel- 
oped, these  averaging  30^  width  and  500'  length,  opened  by  numerous  shafts 
of  30'  to  100'  depth  and  14  tunnels,  longest  1,840',  estimated  to  show  2,500,000 
tons  of  ore,  with  100,000  tons  blocked  out  for  stoping.  Ore  is  mainly  cuprif- 
erous pyrites,  said  to  average  about  4%  copper,  3  oz.  silver  and  $2  gold  per 
ton.  Mines  were  first  opened  by  the  Phoenicians,  reopened  1862,  and  again  in 
1901.  The  Gaudina  railroad  is  5  miles  distant.  Property  is  idle,  except 
for  a  few  men  engaged  in  making  cement  copper  from  the  mine  waters 
SPANISH  MINERALS  DEVELOPMENT,  LTD.  SPAIN. 

Offices:  157,  Cannon  St.,  London,  E.  C,  Eng.    Mine  office:   Almon^ter, 
Huelva,  Spain.     J.-B.  White,  chairman;  A.  Thomas,  mine  manager;  W.  E. 
Hopper,   secretary.     Capitalization,  £100,000.     Lands,  476  acres,  including 
the  Esperanza,  Forzosa  and  other  mines,  undergoing  development. 
SPAR  COPPER  MINES  &  TUNNEL  CO. 

Letter  returned  unclaimed  from  former  address,  P.  O.  Box  812,  Denver, 
Colo. 
SPARONE  MINES.  ITALY. 

A  group  of  small  producers,  in  Piedmont,  Italy. 
SPASSKY  COPPER  MINE,  LTD.  SIBERIA. 

Registered  July  9,  1904,  by  Arthur  Fell,  46,  Queen  Victoria  St.,  London. 
E.  C,  England,  with  capitalization  £300,000,  shares  £1  par,  to  take  over  the 
^uspensski  mine,  Spassky  works,  etc.,  in  Siberia. 

SPECULATOR  MINING  CO.  MONTANA 

Office  and  mine:    Butte,  Silver  Bow  Co.,  Mont.     Emplojrs  about  300 

"^n.    John  A.  Creighton,  president ;  John  Dougherty,  secretary  and  general 

**Janager;  W.  W.  Wilson,  superintendent.     Property  was  the  subject  of 

Extended  litigation,  which  was  decided  May  2,  1903,  in  favor  of  present 

^^mpsny.     Lands  include  the  Speculator,   Jessie,   Adirondack  and  Edith 

May  claims,  all  small  but  rich,  and  the  Miner's  Union  claim  is  supposedly 

binder  option.     Original  Speculator  was  less  than  5  acres  in  area;  the  Jessie 

f^  but  a  trifle  short  of  being  a  full  claim  of  20  acres.    These  properties  lie 

(Icar  the  Anaconda,  and  while  small  are  rich. 
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Mine  is  devcbpcHi  by  a  l,&Xy  three-compartment  main  sliafi  with  9f 
»i^l  galloWs-frame,  suuk  in  ^ninitc  and  connected  with  ore  bodies  b\-  cfoss- , 
euis,  with  several  winzpi*,  which  are  practically  blind  shaft*^  equipped  with] 
cages  and  /ixS"  dc>ul>le  c  yonder  hoist,  run  by  compressed  air,     I5  eoouertcd 
underground  with  the  High  Ore,  Diamond  and  Bell  minea.     Ores  aveng!e 
3%  to  6%  popper.     Surface  impn^vementi?  include  a  brick  and  steel  bote 
and  engine  house,  with  four  150-h.  p,  boilers  and  a  lan?e  air-compressor, 
abo  a  machine  shop,  smithy,  carpenter  shop  and  assay  office.     Ore  is  treated  ] 
at  t he  Waslioe,  Butte  &  Boston  and  Colorado  smelters.     For  the  year  ending  1 
June  1,  1903,  the  tnine  produced  29,233  tons  of  ore,  ginng  gross  return* 
of  $15.a^  per  ton,  with  net  proceeds  of  $106,783,84,  and  for  fiacal  year  1904] 
raisefl  W>,352  tons  of  ore,  3'ielding  $8.43  per  ton,  gi%'ing  net  profits  of  $223, 73S^  I 
SPENCE  GROUP.  OREGOll.  ] 

t)fiiro  and  mine:  care  of  Dr.  J.  Sf>ence,  secretary  and  general  nuuuigcr, 
Ivirby,  Josephine  Co,,  Ore.     Lands,  S  claims,  arcA  160  acres,  having  a  60* 
shaft  and  4  tnunels,  longe^*^t  700',  with  about  l»250'of  underigrouiid  openings, 
shoTsifig  3  veins,  ranging  3'  to  100'  in  widths  carrying   malachite,  axurit^J 
and  chalcopynte,  giving  2%  t^  60%  copper,  with  fair  gold  and  silver  valueSt  J 
in  cuprite.     Mniiagement  intends  continuing  a  200'  tunnel  1,200'  fuitlierj 
to  crosscut  4  ot  lier  veins,  and  plans  developing  the  mines  thoroughly  and  1 
conservatively  before  erecting  reduction  works. 
SPEffCE  MINERAL  CO.  CALIFORTOLJ 

Dfiice:  S/in  I'V;inciM"o,  CaL  ifine  office:  Spence\Tlle,  Nevada  Go,,' 
Cai.  Clias.  W.  Howard,  Jr.,  general  manager.  Is  one  of  the  oldest  mines 
in  the  stAte,  opc^rating  quite  ftteadiiy  since  1875.  Ores  are  auriferous  and 
argentiferous  sulphides,  aveniging  about  5%  copper  and  45%  to  SO^i  sulphur, 
occurring  in  wide,  irreguliir  fissures,  near  the  contwt  of  diorite  and  grano- 
diorite.  Main  ^^haft  caved  hi,  1£KJ3. 
SPITZEE  GOLD  MINES,  LTD.  BRITISH  COLUHBU.^ 

Mine  ciflire:  Hnsslnjid,  Yale  district,  B,  C.  Land>i,  4  claims,  on  which] 
950-  of  dcvehiptnent  work  was  done  in  1904,  when  990  toijs  of  ore  weril 
prfjiluced.  Total  shipnierita  to  end  of  1904  were  alxmt  2,000  tons  of  $12| 
average  value,  n res  carrying  a lx)ut  1.5%  copper  and  a  little  silver,  with  good] 
gold  values.  Mine  is  said  to  show  at>out  3,000  tons  of  ore,  lifts  eiectriei 
ht/ij^t  and  puinps^  an^l  5-ilrill  electric  Rand  air-compressor. 
SPOKANE  COPPER  CO.  WASHINGTOll.^ 

l.etter  returned  unclaimed  from  Cle  Elum,  Kittitas  Co,,  Wa-^h.  ^M 

SPOKANE  MIKE.  WASHlNGTOlf^ 

Mine  office:  Twisp,  Waah.     Ores  carry  gold,  silver  and  copper      Haa 
wjiler  power  and   lO-stamp  mill. 
SPOND0LDC  MINE.  COLORADO.       , 

Mine  nffire:  Granite,  ChafTec  Co.,  Colo.     A.   D.  Bullis.  ownrr;  B,  H*^| 
Pelt  on,  Huperiiiiendent,  at  last  ac  lounts.     Has  auriferous  and  argent  if  erout^^ 
c*t|iijMr  on-s^  oppned  hv  shaft. 
SPRINGDALE  COPPER  MINING  CO.  OREGOll. 

Mine  office:  Athena,  Umatilk  Co.,  Oregon. 
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SPRINGFIELD  GOLD  &  COPPER  MnUNG  CO.,  LTD.  IDAHO. 

Office  and  mine :  720  Bank  St.,  Wallace,  Shoshone  Co.,  Idaho.  Capitali- 
zation $100,000,  shares  10c.  par.  Wm.  Lively,  president;  D.  A.  McKenzie, 
vice-president  and  manager;  Jos.  T.  Whelan,  secretary.  Lands,  4  patented 
claims,  area  80  acre?,  well  timbered,  in  the  St.  Joe  district,  showing  2  fissure 
veins,  opened  by  about  1,100^  of  tunnels,  longest  860^,  showing  a  13'  vein 
of  ore  carrying  estimated  values  of  $22  per  ton. 
SPRINGFIELD  MINE.  MARYLAND. 

An  old  and  idle  property  in  Carroll  county,  Maryland. 
SPRINGFIELD-MEXICAN  MINING  CO.  MEXICO. 

Office:  213}^  South  Sixth  St.,  Springfield,  111.  Mine  office:  Union  de 
Tula,  Jalisco,  Mex.  Emplo3rs  30  men.  Geo.  F.  Stericker,  president;  Geo. 
M.  Moi^n,  vice-president  and  general  manager;  E.  A.  Walsh,  secretary; 
Alfred  Orendorff,  treasurer;  Gerald  G.  Hereford,  superintendent.  Organized 
June  3,  1903,  under  laws  of  Arizona,  with  capitalization  $500,000,  shares  $1 
par;  issued,  $420,000.  Lands,  25  pertenencias,  area  62  acres,  in  the  Ameca 
district.  Veins  are  7  fissures  in  porphyry,  of  which  one,  averaging  4'  width, 
is  developed  by  shafts  of  50',  86',  157'  and  191'  and  by  tunnels  of  80',  198' 
and  258',  giving  ore  assa3dng  8%  to  10%  copper  and  12  oz.  to  15  oz.  silver 
per  ton,  with  traces  of  gold.  Property  is  an  antigua,  closed  1821  and 
reopened  1901.  Has  shipped  a  little  high-grade  ore  to  the  National  Metal 
Ca.,  at  Guadalajara  and  Ameca. 

SPRING  GULCH  GOLD  MINING  CO.  COLORADO. 

Biine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  J.  B.  MacFarlane, 
superintendent.  Operates  the  Banty  group,  carrying  auriferous  and  cuprif- 
erous silver-lead  ores.     Has  gasoline  power. 

STADTBERGER  HUTTE  ACTIEN  «GESELLSCHAFT.  GERMANY. 

Office:   care  of.  Otto  Meurer,  president,  Koin,  Grermany.     Mine  office: 

Marsbeig,  Westfalen,  Germany.   Capitalization,  2,250,000  marks.   Obersteiger 

Spiess,    manager.     Was    formerly    known    as    Stadtberger    Gewerkschaft, 

working  since  -A.  D.  1150.     Has  3  mines,  the  Minna  and  Friederike,  active, 

^nd  the  Oscar,  idle.     Plant  includes  concentrator  and  smelter.     New  deep 

shafts  are  being  sunk  at  all  three  of  the  mines.     Production  is  about  1,750,000 

lbs.   refined  copper  yearly,  made  from  about  45,000  tons  of  ore,  giving  an 

average  of  about  1.8%  copper  recovered  from  ores  treated.     Employs  about 

•4r50  men. 

STANDARD  CONSOLIDATED  MINES  CO.  ^^  OREGON. 

Office :  Sumpter,  Ore.  Mine  office :  John  Day,  fRknt  Co.,  Ore.  Organ- 
ized May,  1903,  under  laws  of  Arizona,  with  capitalization  $5,000,000,  shares 
^1  par.  Zoath  C.  Hauser,  president  and  general  manager;  Edw.  W.  Mueller, 
Secretary;  C.  B.  Wade,  treasurer.  Lands,  26  claims,  area  circa  500  acres,  on 
l>oth  sides  of  Dixie  Creek,  in  the  Quartzbuig  district,  showing  about  4,200^ 
of  development  work.     Ores  carry  gold  and  copper. 

STANDARD  CONSOLIDATED  COPPER  CO.  ARIZONA. 

Office:  10  P.  O.  Sq.,  Boston,  Mass.     Mine  office:  Qifton,  Graham  Co., 

Ariz.     Organized  1903,  under  laws  of  Maine,  with  capitalization  $1,500,000, 
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I  $10  par,  C.  A,  Ross,  president;  Geo.  C.  Gill,  viee-presideat;  J.  W. 
HaaeiL,  treasurer;  John  K.  Erakine,  Jr,,  secretary;  Arthur  P.  Ayling,  genenl 
manager;  H.  L.  Martyr,  assistant  superint^ndeiit.  Cc:>mpaoy  was  formed 
a»  ft  merger  of  the  Ckirouiuio  Mining  Co.,  Standard  Copper  Mines^  and  San 
Jos^  minee^  all  smaU  properties  located  near  CUfton^  with  considerable  ore 
bodies  developed,  aad  with  prospects  of  becoming  important  producers. 

Lands  are  in  4  groups,  all  more  or  less  contiguous,  on  Chase  Creek,  oo 
the  line  of  the  Coronado  railroad,  5  to  5  inilesj  north  of  Clifton.  Theae  lands 
inc'ludi?  the  Siaiidard  and  Coroiiado  groups,  12  clairas,  in  process  of  paT^^nt- 
ing,  the  San  Jose  f^mup,  3  elaim^s,  and  the  Copper  Center  group,  8  ebimsv 
in  prt:>ceji8  of  imteiitirig,  giving  tota.1  holdings  of  23  claims^  area  circa  100 
acres.  As  tlie  groyp?  are  roiiiiguous,  or  nearly  so,  the  company  controls  both 
aidesi  of  the  gulch  of  Chase  Creek  from  one  to  one  and  a  half  milest. 

The  .Standard  mine  iii  developed  extensively  by  open-east  workings 
and  has  about  one  mile  of  underground  openings  on  a  vein  of  2'  to  4'  width, 
gi\ing  very  rich  oren  ranging  16,5%  lo  51%  in  copper  tenor,  by  actual  ?unelter 
reiunm,  with  an  average  of  25%  to  30%i  and  mth  considerable  ore  muning 
4l)%>  to  50%  ( opper. 

Ore  is  carried  from  the  mine  to  the  Coronado  railroad  by  a  3>20CK  Lesebeil 
aerial  tmm  with  a  drop  uf  SiMY,  openited  by  gravity,  which  transports  ore  at 
a  cost,  of  about  5  cents  per  ton,  as  against  a  former  cost  of  about  $2  pe»  ton, 
when  sliipped  by  burros.  Tnim-line  has  iffdpping  bins  at  fhe  lower  tef*- 
minus,  opposite  the  railroad  tmck.     The  mine  uses  gasoline  power.    * 

The  San  Jos^  gixrup  sihows  a  4'  to  5'  vein  of  very  rich  chalcocite,  shgliily* 
developed.     Work  on  the  Clipper  Center  group  wa^  sta^rted  December,  19(H.' 
(Jre-s  formerly  wen*  r*»dv*ced  at  the  Si la anon  smelter,  but  shipraenb*  w 
discontinued  at  the  close  of  KJ04,  and  failing  a  renewal  of  smelting  contmcl 
witJi  the  Sharnioii  on  more  Kiitisfactory  terms,  Standard  ores  uill  go  to  t 
works  of  the  Arizona  Clipper  Co.  for  rt'dtiction.     Production  for  1904  prnl>a- 
bly  was  about  I,500,0fl0  lbs.  fine  copper.     The  Standard  is  a  well  managed 
prof>erty  ^f  exceptional  pnimise. 
STANDARD  COPPER  CO.  ARI20HA. 

Siiid  tit  Iia\  e  7  elauns,  I.'J  miles  from  Cbsa  Grande.  Pinal  county,  Arizona. 
STANDARD  COPPER  MINES.  ARIZONA. 

Mine  ollic*^    Cliftun,  Gmham  Co,,  Anz.     Capitalixation  $S00;0C)O,  aharei 
$1  par.     C^jiit  rol  is  held,  through  ownerHhip  of  nmjority  of  stock,  by  the  Stand-j 
ard  Consolidated  Copp^T  C<}.,  which  operates  tlie  property. 
STANDARD  COPPER  MINING  CO.  WYOMIHG. 

Office:  Toll-do,  Uhiu,     Mine  oflice:  Battle,  Carbon  Co.,  Wyo.     Chas.  P. 
Waldorf,  president.     Pruperty  is  the  Susfjuelmnna  group,  which  w*a§  bduf 
prospe<'ied  by  a  srojill  force,  during  19(W, 
STANDARD  GOLD  &  COPPER  MINING  CO.  OREGON. 

Aljsorbid  by  Si:indiird  C«»ns(>hdated  Mines  Co, 
STAR  CONSOLIDATED  MINING  CO.  UTAH* 

Mine  offiee:  F}urt'kri.  Ju:ib  Co.,  fjlali.  Ores  carry  gold^  silver  and  copprr. 
Has  steani  power  uud  employed  about  30  men  at  last  accounts. 
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STAR  COPPER  iONING  C6.  MICHIGAN. 

Lands,  720  acres,  in  Sections  9-10-16, 58-28,  Keewenaw  county,  Michigan. 
STARLIGHT  MINE.  •  ARIZONA. 

Owned  and  operated  by  Tri-Bullion  Smelting  &  Development  Co. 
STARLUS  COPPER-GOLD  MINING  CO. 

Letter  returned  unclaimed  from  former  office,  Chicago,  Ills. 
STATE  LINE  COPPER  MINING  CO.  WYOMING. 

Office:  300  Century  Bldg.,  Denver,  Colo.  Organized  under  laws  of 
Wyoming,  with  capitalization  $75,000,  shares  6  cents  par.  C.  B.  Ayres, 
president;  W.  W.  Wemott,  secretary  and  treasurer;  J.  B.  Drew,  superin- 
tendent. Lands,  17  claims,  area  340  acres,  in  the  Upper  Platte  district, 
showing  4  fissure  veins,  of  which  two  range  from  2'  to  40^  in  width,  these 
being  opened  by  17  pits  and  shafts  of  lO'  to  60^  depth. 
STAUFFER  CHEMICAL  CO.  CALIFORNIA. 

Office:  San  Francisco,  Cal.  Property  is  80  acres,  known  as  the  Alma 
mine,  near  Oakland,  Alameda  Co.,  Cal.,  developed  mainly  by  tunnels.  Ore 
is  chalcopyrite,  ranging  from  1.5%  to  3.5%  copper,  up  to  50%  sulphur  and 
about  $2.50  gold  per  ton,  occurring  in  lenses  between  serpentine  and  meta- 
morphoeed  chert,  in  a  b^^lt  traced  3,000^.  After  burning  for  sulphur  the 
cinder  is  leached  for  copper. 
STEAMBOAT  MINING  CO.  UTAH. 

Mine  office:  Brighton,  Salt  Lake,  Co.,  Utah      Has  a  tunnel. 
STEPHENS  CLAIMS.  MONTANA. 

Office  and  mine:  care  of  W.  J.  Stephens,  owner,  Higgins  Blk.,  Missoula, 
Missoula  Co.,  Mont.  Lands,  7  patented  claims,  area  132  acres,  known  as 
the  Hidden  Treasiu^  group,  also  320  acres  miscellaneous  lands,  in  the  Wallace 
district,  showing  a  45'  vein  of  concentrating  ore  and  a  30^  vein  of  sulphide 
shipping  ore,  latter  having  given  smelter  returns  of  13%  copper,  28  oz.  silver 
and  $5.50  gold  per  ton.  Has  shafts  of  55'  and  149',  also  tunnels  of  45',  105', 
525'  and  928',  with  about  2,000'  of  underground  openings,  estimated  by 
owner  to  show  about  100,000  tons  of  ore.  Idle. 
STEPHENSON-BENNETT  CONSOLIDATED  MINING  CO.      NEW  MEXICO. 

Mine  office:  Organ,    Donna  Ana  Co.,  N.  M.     Ores  carry  silver,  lead  and 
copper.     Has  steam  power  and  50-ton  concentrator. 
STEPTOE  MINING  CO.  NEVADA. 

Property  sold,  Sept.  4,  1902,  to  New  York  &  Nevada  Copper  Co. 
STERLING  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  44  Broadway,  New  York. 
STEVENS  COPPER  CO.  ARIZONA. 

Office:  care  of  Fred  Enos,  secretary,  Bridgeport,  Conn.  Mine  office: 
Clifton,  Graham  Co.,  Ariz.  Henry  Setzer,  president;  Chas.  H.  Hawley, 
vice-president;  Frederic  S.  Hunt,  treasurer;  Chas.  E.  Stevens,  superintend- 
ent; F.  A.  Alsdorf,  consulting  engineer.  Has  steam  power.  Lands,  39 
claims,  area  circa  800  acres,  about  2  miles  from  Metcalf .  Country  rocks  are 
granite,  overlaid  by  Cambrian  quart zite  and  Silurian  limestone,  ^ith  much 
faulting,  and  intrusive  porph}Titic  dykes,  ores  occurring  near  the  fault-lines. 
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Fropeiiy  U  being  managed  conservatively  and  is  regarded  sls  decidedly 

proati^cig. 

STEVERS  PEAK  COPPER  MQIIHG  CO.  IDAHO. 

Office:  care  of  A.  M,  Stnxie,  pffssident  and  manager,  MuUan,  Idaho. 
STTLLAGUAMISH  ^  SULTAH  MIMNG  CO.  WASHlIfGTOlI. 

Office:  606  Baiky  Bldg..  Seattle,  Wash.  Miiie  office:  SUA-erton.  SnoLo- 
miab  Co,,  Wash.  Oiganmsd  September'  22,  1892.  under  laws  of  Wash- 
tngtoQ,  with  eapit&Lixation  $3,000,000,  shares  $50  par.  Richard  Sykea, 
president;  J.  W.  Cli^e,  vice-president  and  general  manager;  Wiliig  B.  H«n-, 
secTctanr^  Lands,  15  claims,  area  575  acreis^  in  the  StiUaguamidh  district, 
nith  1.400'  of  mine  openings,  ahoi^ing  low-grade  auriferous  copper  ore.  Idle. 
STILUCAN  COPPER  MnflRG  CO.  WTOMHia 

Office:  40!i-145  La  Salle  St.^  Chicago,  111,     Lauds,  supposedly  ar^  to 
the  Encampment  district  of  Carbon  county,  Wyoming. 
STOBIE  MUnHG  CO.  OHTARIO. 

Mine  office:  I>eRbarats,  .\lgoma,  Ont.  Organized  1900,  under  laws  of 
Ontario,  ^ith  capitalization  $1,000,000,  shanks  $1  par,  James  Stobie, 
president;  A.  B.  Upton,  vice-president  and  general  manager;  John  Lear, 
secretary  and  treasurer.  Lands,  134  at^res,  in  Block  O,  Johnson  Twp.,  Algo- 
ma,  Ont.,  showing  a  vein  of  3'  to  5'  carrjnng  chalcocite,  bomite  and  cHaI- 
copyrite.  A  carload  of  ore,  shipped  1901,  gave  net  smelter  returns  of  1^ 
copper, 
STOCKTOIf  COPPER  MINIKG  €0.  CALIFORKIA 

LiimJs,  sundr}^  clainjH  in   the   Bnmey  Valley,  near  Pitt   river,  Siia^U 
eouiity,  CaUfoniki,  saiil  to  nIiuw  auriferous  copper  ores. 
STOCKTON  COPPER  MIMHG  CO.  COLORADO, 

Office:  312  Bank  of  Commerce  Hldg.,  Minjieapolis,  Minn.  Mine  office: 
Halida,  Chaflee  Co,,  Colo.  C.  T.  Bergh,  president;  J.  W.  Allan,  secretary; 
A,  E,  Chilson,  manager,  Webster,  S,  D,;  Wm.  Parker,  superintendent.  De- 
velopment is  by  a  225'  tunnel,  giving  a  fair  shoT^ing  of  carbonate  ore,  with 
occasional  native  eoppcr. 
STOCKTOl  COPPER  MIKING  CO.  MOKTAIIA 

Mine  office:  Rmlersliwrg,  Broail water  Co.,  Mont.  Organized  under  Iaw? 
of  Montana,  with  capitahzation  «l,fKRJ,0OO,  E.  W,  Harney,  president:  P.  A 
Gainer,  sccnHary;  John  Ratfifns,  supt^rintendent.  I-anda  include  the  Idaho 
claims,  in  East  Butte*  and  the  North  Star  group,  in  Broadwater  county,  the 
latter  Iniving  been  a  limited  prtxlurer  in  the  past.  Property  is  considered  i^f 
value,  but  cornpiiny  was  financially  embarassed  at  last  aceounta; 
STODDARD  COPPER  CO.  ARIZOITA. 

Abac  nfhcc:  Stotldard,  Yavapai  Co.,  Ariz,  Organiied  under  laws"' 
\ri/.oim»  with  capitalization  $5,000,000,  sliares  $5  par.  Robt.  J,  C^iaphell, 
ptvHitUuit:  John  N.  Dmke,  secretary;  Isaac  T,  Sfixidard,  general  maiiagx^^' 
Jnlni  Mfirtin,  ,su|K-rintendeni.  Lands,  16  claims,  developed  by  suridO 
riliaftin.  diMi]t«'si  2My  ill  ilie  (dipper  Bottom  mine,  also  various  tunnels,  !ong«^ 
I  ,tKMJ'  Has  Mvurtnl  ret  urns  of  $15  to  $26.50  per  ton  from  smelter  shipiaei'^'^ 
lia*<  u  concent nitor.  Huntington  null  and  50-ton  smelter  on  the  Agiia  ^^ 
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river.  Good  carbonate  and  oxide  surface  ores  were  succeeded  by  a  Leached 
zone,  but  fair  grade  sulphide  ores  have  been  secured  at  depth.  Idle  at  last 
accounts,  and  company  short  of  funds,  but  property  considered  promising. 
STONE  CREEK  COPPER  MINING  &  MILLING  CO.  MONTANA. 

Office:  818-109  Randolph  St.,  Chicago,  111.  Mine  office:  Dillon,  Beaver- 
head Co.,  Mont.  Organized  1901,  under  laws  of  Arizona,  with  capitalization 
$1,250,000,  shares  $1  par.  G.  J.  M.  Porter,  president;  B.  J.  Soper,  secretary; 
W.  D.  Porter,  superintendent;  A.  L.  Stone,  agent.  Lands,  8  claims,  area  125 
acres,  in  the  Stone  Creek  district,  showing  malachite,  azurite  and  low-grade 
copper  outcrops.  Has  a  60'  two-compartment  main  shaft  and  5  shallow 
pits,  also  a  130^  tunnel. 
STONE  HILL  COPPER  MINES.  ALABAMA. 

An  idle  property,  once  worked  extensively,  at  Cleburne,  Alabama. 
STONEWALL  COPPER  CO.  ARIZONA. 

A  swindle,  perpetrated  by  the  notorious  Wernse  gang  of  St.  Loi-is. 
SANTUGO  STOPELLL  MEXICO. 

Mine  office:  Jimenez,  Chihuahua,  Mexico. 
STORA  KOPPARBERG  BERSLAGS  AKTIEBOLAG.  SWEDEN. 

Office,  mines  and  works:  Falun,  Dalame,  Sweden.  Capitalization, 
9,600,000  kroner,  shares  1,000  kroner  par.  E.  J.  Ljungberg,  director;  Lars 
Yngstrom,  assistant  director  and  general  manager.  Th.  Witt,  mining 
engineer;  K.  A.  Akerblom,  superintendent  of  leaching  plant.  Lands,  5 
claims,  3  patented  and  2  unpatented,  area  43  hectares.  Mine  was  worked 
as  eariy  as  A.  D.  1288  and  presumably  earlier,  oldest  privileges  of  the  present 
company  being  dated  Feb.  24,  1347.  Company  conducts  extensive  indus- 
trial operations,  owning  and  operating  iron  and  steel  plants,  a  paper  mill, 
pulp  null,  sawmill,  etc.,  in  addition  to  its  copper  mines  and  smelters.  Has 
a  number  of  lenses  of  ore,  the  largest  being  of  immense  size.  Has  several 
mines  and  many  ore  bodies,  principal  beiqg  the  Storrgrufa,  370  metres  long 
by  220  metres  wide  and  about  320  metres  deep,  mostly  mined  out,  leaving 
an  open  pit  about  220^  deep.  Ore  is  chalcopyrite,  containing  selenium  and 
bismuth,  giving  average  returns  of  2.7%  to  3%  copper,  10  to  15  grams  silver 
and  2.5  to  3  grams  gold  per  ton.  Has  14  shafts,  with  aggregate  depth  of 
1,800  metres,  deepest  being  343  metres,  with  about  33  kilometres  of  tunnels. 
Has  water  power.  The  copper  mine  employs  about  100  men  and  gives  a 
yearly  production  of  about  43,000  tons  of  raw  ore,  which,  after  hand-cobbing, 
yields  about  14,000  tons  of  leaching  ore.  The  roasting  stalls  are  one-half 
kilometre  from  the  mine,  and  the  leaching  plant  b  one-half  kilometre  beyond 
the  furnaces,  all  connected  by  tram-line. 

The  roasted  ore  is  crushed  with  salt,  re-roasted  and  leached  with  dilute 
sulphuric  acid  in  tanks,  the  metallic  contents  of  the  leach-water  being  pre- 
cipitated on  scrap  iron  as  cement  copper,  which  is  dissolved  in  sulphuric 
acid  and  turned  out  as  bluestone.  Annual  production  is  about  1,250  metric 
tons  of  sulphate  of  copper,  equal  to  about  300  tons  of  fine  copper,  300  kilo- 
grams of  silver  and  80  kilograms  of  gold. 

STORRGRUFA  MINE.  SWEDEN. 

Owned  and  operated  by  Stora  Kopparberg  Berslags  Aktiebolag. 
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STOWELL  MUTE.  CALIFORmA. 

Office:  care  of  J.   H.  Stowell,  owner,  Copley,  Shasta  Co,,  Gal 
timed  known  as  Webster  Consolitlated.     I^iidgj    10  claiins,  opened 
Beries  of  short  crosscut  tuimels,  none  of  which  have  cut  the  vein. 
STRATHCONA  MINE.  ONTARIO. 

Office:  care  of  J»  F,  Bkrk,  owner,  Sudlniry,  Algoma,  Ont      Lands^  in 
Levack  Twp.,  alightly  developed,  show  copper-nickel  sulphides. 
STRICKLEY-M0NTE2UMA  MINING  CO.  UTAH. 

Mine  <i»f!ice:     Biii|;liaDi  Canyon,  Stilt  Lake  Co,,  I'tah,     W,  J.  Strickley, 
superinti'iuierit.     H:us  auriferous  copper  ores,  and  steam  power* 
STRONG  COPPER  CLAIMS  CO*  OREGON. 

Lands  sold  tri  Wjikiti  Smelting  *S:  Mining  Co. 
STRONG  COPPER  MINING  CO.  WYOMING, 

OtHee;  210  Grant  Ave.,  Laniniie,  Wyo.     Employ's  11  men.     OrRiuujced 
June  12,  1903,  under  kws  of  Wyonjing,  A^ith  capitalization  11,000.000.  kIi 
II   par     N.  E.  Corthell,  president;  I,  R.  8vvigart,  secretary,  treasurer 
gencnil  manri^er.     Lands,  16  rlainis,   area  270  acres,  in  Section  4,  Towti 
Range  71,  Albany  coujily,  Wyoming,  showing  a  fissure  vein  in  peginatil 
and  cotitnct  veins  between  granite  and  limestone,  of  which  one,  uith  avenmc 
width  of  7',  is  opened  by  a  170'  shaft  and  3  short  tunnek,  longest  45',  gt^inir 
aventge  aRS.*iys  of  ^%  copper,  3  oz.  silver  and  13,60  gold  per  ton,  with  mitu 
lead  and  m*>lybdenite,  from  malachite,  rhalcorite,  hornite  and  1 1 
Isnpene*]  by  aljout  20  simllow  pits  and  a  2<50'  shaft,  with  520' of  u 
openings  estimated  to  show  10,000  tons  of  ore.     Has  a  25-h.  p,  »t«aai  h^ 
and  plans  building  a  concentrator. 
DAVID  A.  STUART.  PERU- 

Office  and  mine:     Qnicachaca,  Yauyos,  Peru,     1$  a  ^mall  producer  ^^^ 
copper,  silver,  lead  aiul  coaL 
SUCCESS  COPPER  MINING  CO.  ARIZOIU.! 

Office:  536  DongliH  Bldg.,  Lo«  Angeles,  Cal.  Mtoe  office:  QuartiMv: 
Yuma  Co.,  Ariz.  Employs  10  men.  Organized  1902,  under  lawis  cif  Ariwn*» 
with  capitalization  $750,000,  shares  SI  par.  Cha«.  E.  EichelherKer,  presacknt 
Robert  Mar^li,  sccrelur>*  and  treasurer;  John  \.  River,  superinlcndeot 
Lands,  ft  claims,  area  121  acres,  in  tlie  Plomop  districT,  ghomiug  5  n>ntA^' 
veins,  2  of  12'  average  width,  carrying  oxide  and  cariionate  ortss  giving IU1^ 
age  assays  of  15%  coppt-r,  40  of,,  silver  and  S3  gold  per  ton,  Ha#  «h»n», 
of  60',  75',  1 15',  and  250',  also  a  300'  turmeJ,i\ith  1,700'  of  underpuund 
ings,     Fhus  steam  pciwer  and  plans  instaUtjig  a  5Q-ton  smelter, 

EL  SUENO  MINING  CO.  MEXlOJ^ 

This  company,  having  lands  somewhere  in  the  northerri  district  of 

California,  Mexico,  has  a  small    smelter,  known    uv    El  Ciierosi  de  V< 

ttnd  iiiiide  6t)9  kps.  copper  in  1903. 

SUGAR  LOAF  MINING  CO.  SOUTH  OAIOti 

Mine  office:     Custer,  Custer  Co.,  S.  D.     Said  to  be  conirolM  by 

Barnes  it  Co,,  of  Cleveland,   Ohio,     Has  shipped  some  fluxing  oi*  to 

I>eadwood  smelter,  from  the  Richard  Palmer  mine. 
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SUGAR  PINE  MINE.  OREGON. 

Office:  care  of  G.  N.  Bolt,  owner,  Galice,  Josephine  Co.,  Ore.  Ores 
carry  gold,  silver,  copper  and  lead.  Has  water  and  gasoline  power,  and 
4-5tamp  mill 

SULITELICA  AKTIEBOLAG.  NORWAY. 

Office :  Helsingborg,  Sweden.  Mine  office :  Sulit jelma,  Nordland,  Norway. 
Employs  1,300  men.  Organized  1890,  under  laws  of  Sweden,  with  capitaliza- 
tion 3,000,000  kroner,  shares  500  kroner  par,  fully  paid.  Has  paid  dividends 
of  32%  on  capitalization,  to  end  of  1904.  Annual  meeting  in  May.  Lieuten- 
ant-Governor G.  Tomerhjelm,  president;  Consul  Nils  Persson,  vice-president; 
Emil  Knudsen,  general  manager;  Sture  P.  Henning,  assistant  general  manager; 
preceding  officers,  C.  Ingelsson,  August  Sylvan,  Thure  R6ing,  R.  M.  B.  Schjol- 
berg,  C.  E.  Hedstrom  and  Prof.  Hjalmar  Sjogren,  directors;  A.  O.  Anfindsen, 
superintendent;  Fredrik  Carlson,  mine  superintendent;  Andreas  Quale,  mill 
superintendent ;  Hans  Dyck,  smelter  superintendent ;  Ole  A.  Bachke,  engineer. 
Lands,  about  100,000  acres,  in  the  Skjerstad  district,  lying  north  of  the  Arctic 
circle,  and  including  the  Sulitelma,  Charlotta  and  Giken  groups.  Property 
was  opened  in  1892  and  has  become  the  principal  copper  producer  of  Norway. 
The  Sulitelma  company  also  owns  the  Altens  group  of  copper  mines. 

Country  rock  is  micaceous  schists  of  lower  Silurian  age,  ^ith  eruptive 
flows  of  greenstone  conformable  with  schists,  ore  bodies  occurring  as  ex- 
tended lenses,  very  persistent  in  strike  and  depth,  on  the  contact  of  the 
aehists  with  metamorphosed  amphibolite  and  olivine  gabbro,  lenses  dipping 
fiom  16**  to  40**  with  the  horizon. .  Ore  is  exclusively  cupriferous  iron  p3rrites, 
averaging  4%  copper  and  45%  sulphur,  with  small  quantities  of  nickel.  There 
arc  16  kown  lenses  on  the  company^s  lands,  of  which  8  are  undergoing  de- 
'^dopment,  these  averaging  about  5  metres  width  by  two  miles  length. 

Development  is  by  6  shafts  and  9  tunnels,  i^ith  12,747  metres  of  under- 
Svound  openings,  estimated  to  show  2,656,000  tons  of  ore,  of  which  674,000 
^Qs  are  blocked  out  for  stoping.  Depths  of  shafts  were  as  follows  at  close 
^  1904:  Hanka-bakken,  292  metres;  Nya,  493  m.;  Sulitehna,  345  m.;  Giken 
^  m.;  Charlotta,  360  m.;  Tomerhjelm,  164  m.  Names  and  lengths  of 
^^wmds  were  as  follows  at  end  of  1904:  Ny-Sulitelma,  398  metres,  with  2,108 
^^les  of  drifts;  Hankarbakken,  68  m.  with  393  m.  drifts;  Giken,  1518  m. 
^ith  2,218  m.  drifts;  Chariotta,  520  m.  with  2,677  m.  drifts;  Mans-Petter, 
^76  m.  ^ith  218  m.  drifts;  Bursi,  44  m.  with  475  m.  drifts;  Koch,  131  m. 
^^351  m.  drifts;  Tomerhjelm,  146  m.  with  320  m.  drifts;  also  sundry  short 
^Unnels  aggregating  647  metres,  with  341  metres  of  drifts. 

The  mine  has  190  h.  p.,  the  mill  370  h.  p.  and  the  smelter  273  h.  p. 
^Wer  available  b  52  h.  p.  from  steam,  500  h.  p.  from  electricity  and  1,260 
*^.  p.  from  water.  The  mines  have  6  hoists,  1  Ingersoll-Sergeant,  1  Burchard 
^  3  Schramm  air-compressors,  with  an  aggregate  capacity  of  28  drills,  and 
^  power  drills  are  used.  The  mine  buildings  are  of  wood,  the  machine  shop 
^Ting  an  area  of  380  square  metres;  carpenter  shop, 300  sq.  m.;  smithy, 
te  9q.  m.  There  is  an  extensive  system  of  aerial  tramways  with  15 
UttioDS  and  2  power  stations.    The  company  also  owns  132  dwellings. 
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Tlie  cont'eiitmtnr,  of  wood,  aren  2,000  square  metres,  has  4  Blake  ( 
ere,  8  trains  of  mlb^  42  Hartz  jigs  and  19  8liine  tables,  with  a  daily  capjicitjl 
of  about  900  ioiis>  The  smelter,  at  Fagerlid,  1^  to  3  mines  from  the  mu}ea^.| 
receives  ore  therefrom  by  aeriftl  trams,  and  Kas  a  daily  capacity  of  140  toiA.J 
Etiuipmeiit  includes  three  30-ton  30*"  water-jacket  blast  furnaces,  one  50-ton| 
pjrritic  smelting:  converter  of  tlie  Knudi*c>n  type,  and  one  converter  statid  withi 
8  shells  taking  7.5  nielrie  ton  charges  each.  Product  of  fin*t  fusion  is  a  imttv] 
of  30%  to  40%  copper  lenur,  and  final  product  is  a  09.2.'V%  bliister  copper,  sent' 
to  the  Helsingborg  Copper  VV'orlcs,  at  Helsingborg,  .Sweden,  for  refining. 
There  also  is  a  leaching  plant  iu  co[Uit*<'tioy  with  the  HeLsingljoi^  works. 

Miacellaneouii  enterprirtCii  of  the  Sulitehna  include  2  sawmilb,  one  gen- 
eral store,  7  steamers,  35  barges,  a  church,  school  and  Good  Templar's  lod|«. 
A  private  milroad,  known  as  the  Sulitjehnabanen,  length  13  kilometres, 
haa  3  loi'otnoti\'eH  and  78  cars.  Fuel  rosts  are  5  kroner  per  cord  for  wood  21 
kroner  jter  ton  for  soft  coal  and  30  kroner  per  ton  for  coke,  annual  consuiufh 
tion  being  about  4,000  cords  of  wood,  3,000  tons  of  soft  coal  and  2,000  tooi  of 
coke.  Average  mining  costs  are  7.80  knjner  per  metric  ton,  coneeatiating 
costs  2,59  kroner,  sinciting  und  converting  10,41  kroner,  and  coat  of  blister 
copper  is  abt»ut  1300  kroner  fjer  metric  ton,  Orea  are  divided  into  two  cla^Kis, 
the  first  gnide,or  smelting  ore*  carrying  4%  to  8%  copper,  while  the  second 
grade,  for  export,  carries  1 .5%  to  4  %  copper,  aivd  an  average  of  45%  sulphur 
34%  to  30%  in>n  and  2%  to  2,5%  alumina.  Average  tenor  of  all  ores  is  abour 
4%  copper  and  45%  sulphur  Gross  ore  production  Is  about  90,000  tou- 
yearly,  and  of  the  sulphur  ore  exported, about  half  is  fines  and  half  lumps,  8eiit 
to  Helsingborg,  Riga,  Antwerp,  Ghent  and  various  ports  in  Great  Britain, 
Exports  for  1904  were  a3,300  tons  of  .snlphur  ore  averaging  4%  in  copper  tenor 
Production  in  190^1  was  (Mi2  metric  toiis  of  blister  cop|>er  and  2,532  t^ns  i 
ported,  in  addition  to  which  ilie  Aliens  mine  export^  ores  carrying  320  to 
of  6iie  copper,  giving  a  gross  production  of  3,454  metric  tons  equal  to  7,614  I 
Iba,  fine  copper. 

The  Sulitehna  is  a  very  valuable  property,  and  enjoys  the  possession 
of  an  intelligent  and  highly  progressive  management. 
SULLIVAN  GOLD  &  COPPER  MINING  CO.,  MONTAHA, 

Suid  to  h.t\e  claims  nciir  KalispeH,  Flathead  Ok,  Montana. 
SULPHIDE  COPPER  CO.  COLORADO. 

( >irice :  care  of  J.  C  Ijcwis.  president,  P,  O.  box  358,  Denver,  C-olo.     Land^^| 
sundry  claims  in  the  Rtick  Creek  district  of  Gunnison  county,  Colorado,  sai^^^ 
to  show  argent iferous  copp**r  sulphides. 
SUMAS  BONING  CO.  WASHDIGTOK. 

Mine  office:  Sumas,  Whatconi  Co.,  Wash.  W.  W.  Jone^,  president; 
Mrs.  M.  Record,  se<TetAry.  Lands,  sundry'  claims  near  the  liead  of  Swamp 
Creek,  showing  auriferous  copper  ones. 
SUMITOMO  COPPER  CO,  JAPil 

(Xfii-*;:  tisrika,  Jrijian,     Mine  office:  Niihama,  lyo,  Japan.     Kichi^aemoii 
Suinitonio,   pre**tdent ;   Kinkiihi   Nakada,  general   manager;  Tsuruzo  Koik 
and   Jozo    Sugiura,    a^i^tant    maaagena.     Operateiii    the    Besshi    mioe 
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second  largest  copper  producer  of  the  empire,  located  in  the  province  of 
lyo,  on  the  island  of  Shikoku,  Japan.  This  mine  was  opened,  in  1690,  by 
the  Sumitomo  family,  in  whose  capable  hands  it  remains.  The  production 
was  upwards  of  3,000,000  pounds  annually  as  early  as  the  close  of  the  Seven- 
teenth Century. 

Ore  is  chalcopyrite,  associated  with  large  quantities  of  iron  p3rrite8 
and  small  proportions  of  lead,  cobalt,  manganese  and  arsenic,  the  ore  averag- 
ing about  6%  in  copper.  The  vein  varies  in  width  from  4'  to  30^,  averaging 
about  lO'  to  20'  and  haa  been  developed  to  a  length  of  about  6,000'.  The 
vein  occurs  in  alternating  layers  of  chloritic  and  graphitic  schists,  each  envel- 
oped by  a  quartz  schist,  known  locally  as  *'habu,"  with  a  dip  of  45°  N.  E., 
with  interstratiiications  of  piedmontite  schist.  Step-faults,  running  nearly 
parallel  from  east  to  west,  occur  among  these,  giving  throws  of  W  to  20' 
and  sometimes  as  much  as  60'.  The  mine  has  water  and  electric  power 
and  a  200-ton  smelter.  The  equipment  is  excellent  throughout,  being 
thoroughly  modem  in  every  respect.  Several  thousand  men  and  bojrs 
are  employed  in  and  about  the  mine  and  smelter.  Production  was  8,000,249 
lbs.  of  refined  copper  in  1900,  and  about  11,000,000  lbs.  in  1904. 
SUMMIT  MINE.  ARIZONA. 

Office:  Globe,  Gila  Co.,  Ariz.     Mine,  about  15  miles  from  Globe,  is  a 

fissure  vein  in  Pinal  schists,  vein  ranging  2'  and  upwards  in  width,  with 

several  smaller  parallel  veins  or  "streaks'*  on  the  footwall  side.   Ore  is  mainly 

massive  chalcopyrite  and  bomite,  coated  with  chalcocite.     Mine  is  opened 

by  tunnel,  and  since  August,  1904,  has  made  monthly  net  smelter  shipments 

of  18,000  to  $14,000  to  the  Old  Dominion  smelter. 

SUMMIT  MINING  &  MILLING  CO.  WASHINGTON. 

Office:  Davenport,  Wash.     Mine  office:  Keller,  Ferry  Co.,  Wash.     C.  H. 

Neal,  president;  C.  A.  Gray,  secretary;  A.  R.  Alexander,  superintendent. 

Haa  a  100'  shaft,  showing  argentiferous  and  sUghtly  auriferous  copper  ore, 

9ving  assays  of  about  $60  per  ton. 

SDH-ANCHOR  MINING  CO.  WYOMING. 

Mine  office :   Encampment,  Carbon  Co.;  Wyo.    Capitalization  $1,000,000. 

^-  W.  Tennant,  president;  Geo.  Kuntzmann,  secretary  and  treasurer.     Lands, 

o  claims. 

SUK  ft  MOON  MINING  &  MILLING  CO.  COLORADO. 

Mine  office:    Idaho  Springs,  Gear  Creek  Co.,  Colo.     M.  M.  Simms, 

^>M»nagcr.     Ores  carry  gold,  silver,  lead  and  copper.     Has  steam  and  electric 

power  and  employed  about  100  men  at  last  accounts. 

C  4  J.  SUNDHEIM  (SOCIEDAD  REGULAR  COLECTIVA.)  SPAIN. 

Office:     Huelva,   Spain.     Is   an   incorporated   co-partnership   between 

tXm  Carlos  Sundheim  de  la  Cueva  and  DoAa  Justa  Sundheim  de  la  Cueva. 

^FSIiam  Guthrie  Bowie,  manager.     Property  includes  the  Cabezas  del  Pasto 

Sundown  mine.  Arizona. 

Ifine  office:    Globe,  Gila  Co.,  Ariz.    L.  C.  Woods,  superintendent. 
SDintlGHT  MINING  &  MILLING  CO.  COLORADO. 

Letter  returned  unclaimed  from  Eureka,  San  Juan  Co.,  Colo. 
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SUWNY  CORJfER  SILVER  MINmC  CO.  AUSTRAia 

In  the  Sunny  Corner  division  of  New  Snuth  Wales,  Australia      ^etures 
a  little  copper  as  a  by-produi-t  from  silver  ore^,  having  made  38  tons  of 
copper  frrini  3,814  tons  of  ore  smelted  in  190L 
SUNNYSIDE  COPPER  UimJiG  CO.  WYOMIRG. 

Letter  retunieiJ  nnrlainied  fn>m  Riverside,  Carbon  Co.,  Wvu, 
SUlfRJSE  COPPER  CO.  WYOMnCG, 

Mine  office:    Sunrise,  Wyo,     Organiied  September,   1902,  under  U»i 
of  Wyoming.     O,  L.  Vineent,  president;  H.  P    Jarrad^  secretary.     Landsv 
about  1 1  miles  from  Sunrise,  were  worked  originally  for  iron  ore*     The  eopptf 
ores  carr\*  gold  and  Mlver  viilues. 
SUNSET  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

MiiK«  oifu*':     PnfH'(ioti,  Yale  district,  B.  C. 
SUNSET  COPPER  MINING  CO.  WASHINGTOJid 

Ol^re:    Colvin  Bldg.,  Glens  Falls.  N.  Y.     Mine  office:     Index,  Snoh 
m».sh  Cc».,  Wajsh,     Organized  1897,  under  laws  of  Wsiahington.  with  ca 
talization  $;i,<KK).(M),  sihan^'i  tl  par.     Addison  B.  Cohnn,  president;  Pnrii 
D.    Rusi^dl,    !»ecreUr>'  and    treasurer;    Hon.    John    C.    Denny,    rhai 
of  exeeutive  committee;  W.   W.   Black,  general   manager;  Geo,  C.  Oa: 
superintendent.     Lands,  23  claims,  area  460  acres,  also  a  20-acfe  milL?ii 
and    stindry    water-rights,    opposite    the   Ethel    mine,     Thomas    Garrigu 
receiver,  was  di^cliarged,  October,  1904,  upon  payment  of  company's  debi 
of  about  S.'>,000,  \yy  M.  W.  BeU,  of  Glen^  Fulh,  N.  Y.     Mine  is  very  fuUi 
described  in  Vob  IV. 
SUNSET  GROUP.  BRITISH  COLUMBLA. 

Seven  claims,  near  Brown*s?  Bny,  above  Seymour  Narrows,  \*ancouver 
Island,  B.  C.     Orr^  are  chalcopyrite  and  bornite,  with  quartz  gangue,  travers- 
ing an  amygdaloidal  diabase. 
SUPERIOR  COPPER  CO.  ARIZONA. 

C^thce:  20    Bro^id   St.,    New   Y*ork.     lA-ttcr   returned   unciaime<l   fmm 
former  mine  of!ire,  Tucson,  P^ma  Co.,  Ariz.     Organtaed  under  laws  of  Arizona, 
with  capitahzation  SI, 000,000,  slmres  $1  par.     T.  B.  Mills,  pnjaident  ;  W 
Mercer,  secretary;  B.  S.  Coffman,  general  aup<irintcndent.     I^nd^,  10  claim 
area  200  acn^s,  26  miles  south  of  Tucson,  with  a  i<h allow  «haft,  showing  o 
giving  a\'cnige  assays  of  6%  copper  and  $5  to  $18  gold  per  ton. 
SUPERIOR  COPPER  CO.  MICHIGAN. 

Office  and   mine:     Houghton,    Houghton  Cb.,   Mich.     Oi^ani«e<l  July 
23,  1904,  under  laws  of  Michigan,  with  capitalization  82,500,000,  eharf»  i2S 
par,   iS8Ucd,   $1,500,000.     Reginald  C.   Prj'or,  president;   R.   Skiff  Sheldeo, 
\iee-pre,-^ident ;  Jas.  P.  I'M  wards,  secretary;  Courtney  C.  Douglass,  treasurer, 
preceding  otTiccrs  and  Jolin  H.  Rice,  directors ;  Wm.  Weame,  mining  eaptal 
Lands,  400  acres,  in  Sec.  15,  Town  54   North,  Range  34  West.     I^nds 
next  north  r>f  the  Baltic  mine,  and  carnt*  tlie  nnrthem  extension  of  the  Bali 
amygdaloid,  which   ha^^  been  exposed  at  three  pointa  by  trenches  cut  ft* 
intervals  of  about  1,000^.     A  shaft  on  the  lode  was  90'  deep  at  the  cIok^  of 
1904,  and  drifts  were  started  both  north  and  south  ou  the  lode,  wliieb  ii 
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about  45'  wide,  at  thk  depth,  as  determined  by  the  trenching  on  surface  and 
by  a  crosscut  sent  to  the  hanging-wall  on  the  90'  level.  The  equipment  is 
temporary  only,  including  headgear,  small  hobt,  boiler  and  air<;ompressor. 

The  Baltic  lode,  where  opened  by  the  Superior,  shows  fair  stamp-rock 
and  occasional  heavy  copper.  Near  surface  carbonate  stains  are  much  in 
evidence  throughout  the  lode.  The  rock  is  somewhat  deceptive  in  appear- 
ance, much  of  the  rock  apparently  barren  of  metal  showing  well  in  dtamp- 
copper  when  broken.  The  Superior  is  a  property  of  unusual  promise  and, 
with  development,  should  make  another  fine  mine  of  the  Baltic  family. 
SUPERIOR  COPPER  CO.,  LTD.  ONTARIO. 

Office:  Sault  Ste  Marie,  Ont.  Mine  office:  Superior  Mine,  via  Algoma 
Central  Ry.,  Algoma,  Ont.  Organized  September  13,  1901,  under  laws  of 
Ontario,  with  capitalization  $1,500,000,  increased,  1903,  to  $2,000,000,  shares 
$10  par;  issued,  $1,440,000.  Frank  Perry,  president;  E.  L.  Fisher,  vice- 
president;  W.  A.  Madison,  secretary  and  superintendent;  George  Kemp, 
treasurer;  preceding  officers,  W.  L.  Martin,  H.  B.  Hanger,  J.  A.  Culbeck, 
W.  H.  Teare  and  Geo.  W.  Nicholson,  directors;  P.  A.  Deny,  mining  captain. 
Lands,  8  crown-granted  claims,  area  680  acres,  in  an  unorganized  district  of 
Algoma,  showing  2  fissure  veins,  in  country  rocks  of  granite  and  green  chloritic 
schists,  with  average  strike  N.  43**  W.,  and  dip  of  70**  to  the  southwest. 
First  vein  averages  20^  in  width,  and  second  about  TO'  width,  these  being 
traceable  about  8,000^,  with  about  1,000^  uncovered  on  tlie  smaller  vein,  and 
nearly  a  mile  stripped  on  the  larger  vein.  Development  is  by  about  20 
pits  and  trenches  and  by  shafts  of  100',  154',  100',  40',  100',  and  260',  with  a 
total  of  1,050'  of  underground  openings,  estimated  to  show  500,000  tons  of 
ore,  with  134,000  tons  blocked  out  for  stoping.  Ores  are  chaleop3rrite, 
bomite  and  chalcocite,  with  quartz  gangue,  carrying  estimated  average 
values  of  3%  copper,  1  oz.  silver  and  $2.50  gold  per  ton.  Has  a  120-h.  p. 
steam  plant,  with  one-half  of  a  12-drill  Ingersoll-Sergeant  air-compressor, 
2  hoists,  5  power  drills,  engine-house,  smithy,  changing-house,  boarding- 
house  and  7  dwellings.  Fuel  is  wood,  costing  $1.25  per  cord.  Considerable 
good  ore  has  been  stocked  at  the  shafts.  Work  was  suspended  August,  1904, 
and  it  is  not  planned  to  resume  mining  until  a  concentrator  is  built,  to  permit 
mine  to  pay  at  least  a  part  of  the  cost  of  development  by  production.  Man- 
agement is  good  and  property  is  considered  promising. 
SUPERIOR  COPPER  &  GOLD  MnONG  CO. 

Office:  64  East  Second  St.,  Salt  Lake  City,  Utah. 
SUPERIOR  MniING  CO.  NEW  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Cerillos,  Santa  F6 
Co.,  N.  M. 
SUPERIOR  MniING  CO.  WASHINGTON. 

Office :  1529  Tower  Ave  ,  West  Superior,  Wis.  Letter  returned  unclaimed 
from  former  mine  office,  Beriin,  King  Co.,  Wash.  Organized  1902,  under 
laws  of  Washington,  with  capitalization  $2,000,000,  shares  $1  par.  J.  P 
Simon,  president  and  treasurer;  B.  A.  Baerlocher,  secretary  and  superin- 
tendent.    Lands^  4  claims,  area  82  acres,  in  the  Miller  River  district,  showing 
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an  8'  fissure  vein,  opened  hy  a  125'  iumiel,  giving  c^rbonat^  and  sulplude 
copper  ores,  fiS!M>eiated  with  galeriii,  aswaying  6%  copper,  7  oi.  &l\et  aJ«i 
II     to    S30  gold    per    ton.     Company    is    endeavoring    to    raise    funds  t^x 
resunsptiun  of  miiunj^. 
StTPKRIOR-ALTA  MmiNG  CO.  UTAE 

Uffict*:  can*  of  Walter  L.  Muas,  secretary  and  manager^  Salt  Lake  City, 
Utah.     Mine  otiice:  Altti,  iSiilt   Lake  Co,,  Utah.     J.  A.  Jacobson,  president; 
L,  A.  JeffM,  vite-prt*sidenf.     CapitaJiitalion  S,3(K),000,  shares  $1  par. 
SURE  THIUG  COPPER  MINING  &  SMELTING  CO.  WASHINGTON. 

Otfiee:  115  Xinth  St.,  T;icc«ma,  Waslk  Mine  office:  North  Bend,  King 
C^,,  Wash.  Organized  Xovemher,  1901^  under  laws  of  Washington,  wth 
capitttliaation  $2,51)0,000,  r^hares  II  par.  G.  W.  Owens,  president;  Joseph 
Wat^cjn,  superintendent.  Lajids^  7  claims,  area  145  acres,  also  millAite  tiiid 
l,5fX)  acres  niiftccllanetjus  lands,  in  the  Burns  district,  fallowing  alxiui  20i 
veins,  from  2'  upward  in  width,  reported  by  company  to  carry  8%  to  30% 
copper,  up  to  80%  lead,  75  oz.  silver  and  $26  gold  per  ton.  Has  3  sKallour 
flhaftff  and  5  tunnck,  longost  MKY, 
SUSQUEHANNA  GOLD  MINING  CO,  BRITISH  COLUMBIA. 

Mine  othn-:  llalL  Yn\t^  u\:  Cariboo  district,  B.  C.     T.  Elwiii,  Supt. 
SWAKOPMUNDER  MINEN-  GERMAN  SOUTHWEST  AFRICA. 

GESELLSCHAFT, 

Office:  hnhcllingstrasse   !,   Berlin,  W9,  Gennany.     Mine  office:  Coi 
via   Swakopmund*    German   S,    W'.    Africa.     Cnpitaltzation    36»000   marl 
Property  is  sundry  mineral  concessions*  in  German  tSoulhweiit   Africa,  will 
eopp^^r  pmspects  partially  de^'eloJled,  work  probably  susp>ended  at  presieul 
owing  to  rcl*ellion  of  the  Herrt'n>H. 
SWEDEN  GROUP. 

Sild  til  Munnt  St.  Helen's  Consolidaled  Mining  Co. 
SWINDLER  MINE. 

(.Jwni'd  and  o|:>e rated  hy  Hurt>u  Gold  C«* 
SWISHELM  DEVELOPMENT  CO. 

bands,   to  rlaiins,  in  the  Swishtlm  Mountairm,  C-ochiae  Co.,  .Ariz. 
SWISS  GIRL  MINING  CO.  ARIZONA. 

Lands  wild  to  Bziuniaini  Copper  Co. 
SYLVANLA  MINE.  NEVADA* 

Mine   office:   Byllion,    Flko   Co.,    Nev.     F.   J.    Frank,    superintendeni 
Veiii  ciirricH  a  iV  pay-streak  frt>ni  which  al>out  1. 000  tons  have  beeri  shipped^ 
TABLAS-FINANA  COPPER  CO.,  LTD.  SPAIH. 

Volunturiiy  wound  up,  Difeniltcr,  l^L 
TABLE  MOUNTAIN  COPPER  CO.  ARIZONA. 

Letter*^  returni'd  UTukiiiiUM^l  from  Kelvin,  Rniil  Co,,  Ariz. 
TACOMA  COMPANY.  BRITISH  COLUMBLA  &  WASHINGTON. 

Olfiee:  Tuconia,  Wash,  Mine  office:  Van  .Anda,  Texada  Island,  B.  C. 
Lands  include  tUO  fjcn^s,  iniwn-granted,  earr\'ing  gold  and  irinj  ore,  on  Te_\j»da 
Island.  B.  C  ,  aU»  tlic  Mftrl>le  liay  nime,  oji  Texada  Island,  4,lX)0  acres  of 
coking-eoal  lands  in  Washington,  20S  acres  of  iron  are  landa  on  R^gdooda 
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Island,  B.  C,  a  gold-copper  mine  at  Darrington,  Snohomish  county,  Washing- 
ton, and  7,000  acres  of  Washington  timber  lands.  Principal  copper  property 
is  the  Marble  Bay  mine,  about  a  quarter  mile  from  the  Van  Anda,  with 
similar  occurrence  and  character  of  ore.  Price  of  mine,  $200,000,  is  said  to 
have  been  paid  from  ore  extracted  1902-1904.  Ore  shipments  were  6,370 
tons  in  1902  and  about  15,000  tons  in  1903.  Ore  has  been  shipped  to  various 
points,  but  latteriy  has  gone  to  Tacoma  solely.  The  Marble  Bay  mine  has 
a  600'  main  shaft,  with  values  holding,  if  not  increasing,  at  depth.  Ores  are 
shghtly  auriferous  and  argentiferous  boniite  and  chalcopyrite,  averaging 
perhaps  5%  to  6%  copper,  2  oz.  silver  and  $1  gold  per  ton.  Has  steam 
power  and  150-ton  concentrator,  with  shipping  wharves  and  ore-bunkers  on 
Sturt  Bay,  connected  with  mine  by  a  2,125'  aerial  tram. 
TACOMA  SMELTIIfG  CO.  WASHINGTOIV. 

Office  and  works:  Tacoma,  Pieroe  Co.,  Wash,  W.  R.  Rust,  general 
manager;  F.  W.  Clark,  superintendent.  Employs  about  250  men.  Paid 
quarterly  dividends  of  2J^%  in  1903,  and  is  said  to  have  a  cash  working 
capital  of  about  $300,000,  in  addition  to  a  plant  costing  about  $400,000. 
Lands  include  an  extensive  and  well-located  site  on  tidal  water,  flats  being 
reclaimed  by  filling  in  with  slag.  Has  extensive  wharves,  with  ore  bunkers 
and  automatic  de\ices  for  unloading  cargoes,  a  small  electric  tram-line  con- 
necting the  wharves  and  all  parts  of  the  works.  The  smelting  plant  includes 
4  lead  stacks,  100-ton  blast-furnaces,  with  3  Connersville  blowers  driven  by 
a  200-h.  p.  Westinghouse  induction  motor.  The  copper  smelter  includes  three 
60-ton  mechanical  roasters  and  two  10-ton  hand-roast«rs,  in  addition  to 
which  ores  are  heap-roasted.  The  copper  stack  is  a  42x160^  400-ton  water- 
jacket  blast-furnace  with  forehearth  14'  in  diameter  and  48*  high,  holding 
60  tons  of  molten  matte.  A  36''  cupola  resmelting  furnace,  with  outside 
settler,  can  treat  75  tons  of  50%  matte  daily.  The  converter  department 
has  2  stands  and  6  barrel-type  shells  of  72x100^^,  and  a  30-ton  electric  crane. 
Management  is  progressive  and  metallui^cal  practice  is  good. 
TACOMA  STEEL  CO.  WASHINGTON. 

See  the  Tacoma  Company. 
TADERGOUNT  COPPER  MINE.  ALGERIA. 

An  Algerian  property,  location  uncertain,  but  possibly  Tadgemount,  on 
the  headwaters  of  the  Jedi  river.  Amour  Mountains,  which  ship]:)ed  200  tons 
of  copper  ore  in  1901. 
TAKILMA  SMELTING  CO.  OREGON. 

Office:  P.  O.  Box  1487,  Colorado  Springs,  Colo.  Works  office:  Takilma, 
Josephine  Co.,  Ore.  Organized  under  laws  of  Colorado,  with  capitalization 
$250,000.  Chas.  L.  Tutt,  general  manager;  E»W  Walters,  superintendent. 
Is  located  42  miles  from  Grant's  Pass,  the  nearest  railway  point,  and  has  a 
plant  with  one  water-jacket  matting  furnace  of  about  125  tons  daily  capacity, 
blown  in  September  8,  1904.  Also  has  a  small  sawmill.  Management  and 
OT^Tiership  practically  the  same  as  of  the  Waldo  Smelting  &  Mining  Co., 
smelter  having  been  built  to  treat  ores  of  the  Waldo.  Management  is  com- 
posed of  men  experienced  and  successful  in  mining  and  reduction. 


718 


THE  COPPER  HAHDBOOK. 


TAM  O'SHANTER  MIKE,  MEVABA- 

Mine  oflice:  tSandy,  I/mcolii  Co.,  Nev.     J,  R.  Newberry^  owner.    IdU. 

TAMARACK  JUNIOR  MIKE.  MICHIGAN. 

Owned  by  tlKsceoli  Cuiu^olidaied  Mining  Co,     Idle  since  1902. 
TAMARACK  MIKIKG  CO.  MICHIGAH* 

Office:  199  WiLshidgton  8t.»  Boston,  Mass.  Mine  office:  Calumet, 
Houghton  Co.,  MicJu  Orj^jaiiized  1882,  under  laws  of  Michigan,  with  capital- 
ixatiori  11,500,000,  shares  $25  par.  Annual  meeting,  first  Thursday  in  May, 
Albert  H.  Bigelow,  pre*fident;  \V.  J.  Ladd,  secretary  and  treasurer;  Wm,  E. 
Pamall,  superititendtMit ;  preceding  ofiacera,  Jos.  S.  Bigelow,  David  M,  Anthony, 
Edw.  S,  Grew  and  J.  Henry  Brooks,  directors;  Wm.  J.  Uren,  assistant  supe^ 
inlendrnt ;  Thos.  Maslin,  mining  captain ;  Joiiti  T.  Recder,  clerk ;  John  T.  Been, 
engineer;  A.  Lincoiii  Burgan,  mill  superintendent;  H.  B.  Claussen,  nuistcf 
mechanic. 

(UTic  inl  returns  to  the  state  of  Michigan,  as  of  dat«  Jan.  1,  1904,  ^^ackaty 
the  folliiwing  {igurea: 

Amiiunt  ca>!h  paid  in  on  capital  iiitwk .......$    580,000  OOl 

Amount  paid  in  by  conveyance  of  property  to  company* .       200,000. 

Eiitirt?  aniDuiit  invejsted  in  real  estate .,.,.....       I99,4b6  flOj 

Amomit  of  personal  estate .,..., 1,878,878.71 

Amount  of  unsecured  or  floating  debt,  (including  advances 

on  copper  since  paid).,  , . 1,101,S47. 

Amount  due  cor|Mjration  (included  in  personal  estate) 681,804.03^ 

The  following  table  gives  cora[mrative  results  for  the  past  two  cjilendar 
years: 

1003.  1904. 

Toils  rock  stamped -         *i57,H20  642,320| 

Bounds  mineral  obtained   .  .  -24,055.512  22.662.07 

Pounds  fine  copper  obtained 15,286,093  14,96l,SS5J 

PoundN  fine  coppc^r  fw^r  ton  stamped 23,2  23  Si 

Cost  of  mining  and  stanipiug,  per  ton $2  32  §2  42] 

Cost  of  «tnni|iiiig,  per  ton,  cents .2624  .2603il 

Go.st  \wr  pciund  fine  copiwr,  rents  ..........  .1150  .  |298J 

Dixidctitls  tn  rinse  of  \m\  were  S.S,580,000  of  which  $90,000  was  paidi 
in  190 1,  tins  dividend,  of  $1.50  per  share,  being  the  first  since  1901,  in  whieli 
year  (wo  $10  dividciiduS  were  paid. 

Lands,  8,640  acres  all  laid,  inchidingthe  main  mine  tract  of  1,120  acres, | 
in  Sections  10,  1 1,  14  and  15,  T.  56  N.,  R.  33  W.,  the  Cliff  mine,  in  Kewe^nav 
county,  n  millHite  on  Torch  Lake  and  extensive  trai't«  of  timber  lands  ad- 
jaocnl  lo  mine  and  mill  The^mine  tract,  of  ver>'  irregular  outline,  is  hound- 
ed on  fdl  slides  t»y  lands  of  the  Caluniet  tt  Hccla.  The  Taniamck  is  opened  { 
on  the  underlays  of  the  Calumet  conglomerate  and  CJsceola  amygdaloid  beds, 
the  latter  dc\ eloped  by  crosscuts  run  east  from  the  conglomerate  workings. 
The  mine  was  planned  by  the  late  Capt.  John  Daniell,  who  com*eived  the  idea 
of  opening  the  underlay  of  t  he  conglomerate  by  a  deep  vertical  shaft.  Actual 
work  of  sinking  No,  1  shaft  was  begun  in  1882  and  the  conglomenite  ^-^a 
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cut  in  1886,  three  and  a  half  years  later,  at  a  depth  only  W  greater  than  the 
estimate  of  Capt.  Daniell,  made  before  the  first  sod  was  removed. 

The  mine  is  opened  by  5  shafts,  Nos.  1  and  2,  in  the  extreme  southeastern 
comer  of  the  tract,  being  known  as  the  Old  Tamarack,  while  shafts  3  and  4 
are  known  as  the  North  Tamarack,  No.  5,  the  newest  and  deepest  shaft,  being 
about  midway  between  the  North  and  South  Tamarack  shafts.  No.  1  cuts 
the  conglomerate  at  2,270'  and  No.  2  at  slightly  greater  depth.  These  two  shafts 
have  given  the  richest  rock  found  in  the  mine,  and  from  the  40  acres  developed 
by  them  practically  all  of  the  Tamarack  dividends  have  been  earned.  No.  1 
is  3,40y  in  depth,  with  a  productive  capacity  of  about  400  tons  daily.  Owing 
to  insufficient  pillars,  this  shaft  has  suffered  from  drawing,  but  has  not  yet 
been  retimber^,  as  its  production  cannot  be  spared.  No.  2  shaft,  4,355' 
deep,  suffered  a  crush  in  1904,  and  it  became  necessary  to  retimber  through- 
out. In  vertical  shafts  approaching  one  mile  in  depth,  an  absolutely  per- 
pendicular line  cannot  be  maintained  permanently,  where  the  superimposed 
strata  incline  at  any  considerable  angle,  as  in  the  case  of  the  Tamarack.  Slip- 
ping that  could  not  be  detected  on  surface  will  work  havoc  with  the  per- 
pendicularity of  a  deep  shaft,  in  the  course  of  years.  No.  2  shaft  became  so 
badly  drawn,  early  in  1904,  that  cages  could  not  be  operated,  and  the  manage- 
ment courageously  and  wisely  took  the  Bull  by  the  horns,  and  rebuilt  the 
shaft  from  top  to  bottom.  It  being  manifestly  impossible  to  make  any 
shaft  immune  from  drawing  through  earth  movements,  a  double-lined  shaft 
was  constructed.  This  has  an  outer  and  an  inner  lining,  the  inner  lining 
brsced  against  the  outer  with  heavy  timbers  of  varying  length.  These  braces 
can  be  shortened  or  replaced,  from  time  to  time,  and  No.  2  shaft,  as  now  built, 
should  last  the  lifetime  of  the  mine.  Shafts  1  and  2  are  supplied  with 
powerful  hoists,  good  for  the  depths  to  which  they  can  be  sunk. 

Nos.  3  and  4,  the  North  Tamarack  shafts,  are  about  one  mile  north 
from  and  slightly  east  of  shafts  1  and  2.  No.  3  is  5,066'  in  depth,  being  the 
deepest  on  the  globe,  and  is  located  4,200'  northeast  of  No.  2,  cutting  the 
conglomerate  at  a  vertical  depth  of  4,185'.  The  conglomerate  at  this  point 
runs  20'  to  25'  in  width,  and  is  irregular  in  contents  and  far  from  rich,  the 
best  ground  being  found  in  the  southern  drifts  toward  No.  5.  Production 
of  No.  3  shaft  is  about  1,000  tons  of  stamp-rock  daily.  Surface  equipment 
at  the  North  Tamarack  is  very  complete.  No.  3  shaft  ha\dng  an  AUis  hoist, 
with  double  conical  drum  of  13'  6"  diameter  at  either  end  and  36'  9*  diam- 
eter in  the  center.  The  cable  winds  over  specially  built-up  runs  of  steel 
affixed  to  the  surface  of  the  drum,  which  works  in  counterbalance.  This 
hoist  has  raised  a  10-ton  load  vertically  at  a  speed  of  55  miles  per  hour,  and 
running  at  that  rate  has  been  brought  to  a  stop  in  a  distance  of  75'.  No.  3 
shaft  has  a  60-h.  p.  fan,  W  in  diameter,  with  blades  3'  6*  wide,  capable  of 
suppl3ring  192,000  cubic  feet  of  free  air  per  minute  to  the  depth  of  the  shaft, 
which  not  only  ventilates  the  mine  but  also  aids  in  reducing  the  temperature, 
that  otherwise  would  be  nearly  90®  Fahrenheit  in  the  bottom  levels.  The 
auxiliary  hoist  at  No.  3,  used  for  lowering  and  raising  men  and  timber,  is 
a  Nordberg  duplex,  with  32x72^  cylinders  and  72"^  stroke,  having  a  drum  of 
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18'  6*  diameter  with  lathe-turned  grooves  for  coiling  the  cable.  No.  4  shaft, 
600'  northeast  of  No.  3,  is  4,450'  in  depth,  and  has  not  been  deepened  since 
bottomed  in  1895.  A  rich  chute  of  copper-bearing  ground  has  been  opened 
recently  on  the  14th  level,  but  the  shaft  is  poor  as  a  whole.  Undergrouud 
connection  is  had  with  No.  3,  giving  ventilation,  and  safety  to  miners  in  case 
of  accident.  No.  4  is  iised  exclusively  for  hoisting  water,  lowering  and  raising 
men,  and  for  purposes  of  ventilation  and  safety.  A  new  concrete  lining  woi^ 
substituted  for  the  old  wooden  timbering  through  the  overburden,  in  1904. 

No.  5  shaft,  lying  about  3,300'  southwest  of  No.  4,  and  about  midway 
between  the  Old  Tamarack  and  North  Tamarack  shafts,  is  4,967'  deep.    Sink- 
ing was  begun  Aug.  7,  1895,  and  the  conglomerate  was  cut  on  Dec.  20,  1901, 
at  a  vertical  depth  of  4,662',  the  late  Capt.  Wm.  E.  Pamall  haNing  foretold 
the  depth  within  12'  and  the  time  required  within  11  days,  when  tlie  work 
was  begun,  6  years  before.     The  shaft  is  7x29',  inside  measurement,  with 
5  compartments  in  a  row.     The  three  centnil  compartments,  5'x7'  2f  each, 
are  used  for  cages.     One  of  the  end  compartments,  also  used  for  a  cage, 
is  7'  2^x5'  4"^  the  extra  4"  being  ^allowed  for  timber  strain,  while  on  the  other 
side  of  the  shaft  is  a  compartment  3'x7'  2*  for  ladders,  pipes  and  wires.    The 
lOxH''  wall-plates  of  this  shaft  are  29'2*  long  and  the  5x7*  runners,  8er>Tng 
as  guides   for  tlie   cages,  are  16'  to  22'  in  length.     Instead  of  lag-screi»^ 
being  countersunk,  the  runners  have  a  central  groove  2"  wide  and  IJ^'deep, 
running  from  top  to  bottom  on  both  sides  of  each  of  the  four  hoisting  com- 
partments, these  grooves  providing  for  the  escape  of  loosened  lag-screw8 
without  damage  to  cages  or  runners.     The  shaft  openings  have  automatic 
covers  that  lift  for  passage  of  the  cages.     In  sinking  this  shaft  83  sepante 
strata  of  strap,  amygdaloid  and  conglomerate  rocks,  all  barren,  were  cut  bcfoit 
the  Calumet  conglomerate  was  reached.     Drifts  have  been  opened  both  nortli 
and  south,  on  tlie  31st  to  38th  levels  inchisive,  the  northern  drifts  showing 
poor  ground,  with  some  improvement  to  the  south.     As  a  whole  No.  5  shaft 
is  decidedly  low  in  grade,  although  the  conglomerate  is  of  good  average  ^idlK 
and  the  ground  opened  during  1904  showed  some  improvement  over  the 
openings  of  the  two  preceding  years.     Connection  has  been  secured  und*' 
ground  with  Nos.  1  and  2  shafts,  and  will  be  secured  eventually  with  Nofl-  3 
and  4. 

Surface  equipment  at  No.  5  is  the  heaviest  at  any  shaft  of  the  mi 
The  engine-house,  boiler-house   and   compressor  buildings  are  of  redstoiA 
with  steel  truss  roofs.     The  engine-house  has  two  duplicate  6,500-h.  p.  Nord- 
berg  hoists,  each  with  four  36^^  high-pressure  cylinders  having  72*  Btrokt 
The  drums  are  24'  in  diameter  in  tlie  center,  tapering  to  16'  at  the  sides,  <•" 
half  carrying  6,500'  of  IJ^'  steel  cable,  the  hoists  operating  in  counterbali** 
and  being  capable  of  raising  from  a  depth  of  6,000'  a  net  load  of  6  toM  ■ 
rock,  this  having  a  gross  weight,  with  cage  and  cable,  of  about  12  tons.  W 
hoists  cost  $60,000  and  $90,000  respectively,  the  second  hoist  being  la^ 
in  October,  1904,  almost  immediately  after  which  an  accident  put  the  W  I 
hoist  out  of  commission.     The  boiler-house  has  six  200-h.  p.  Burt  boil*  I 
^ith  84*  shells,  and  two  115'  brick-lined  self-supporting  steel  smokestieb' | 
Coal  is  delivered  to  the  boiler-room  from  a  railroad  trestle. 
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The  50x75'  redstone  compressor  building  has  a  35-dnll  IngersoU-Sergeant 
two-stage  cross-compound  air-compressor,  with  18x34*  steam  cylinders 
and  36"  stroke,  and  a  100-drill  triple-expansion  Nordberg  compressor  with 
19x5^3x48*  steam  cylinders,  and  two-stage  air  cylinders  of  18x27x48''. 

The  shafthouse  and  rockhouse  at  No.  5,  built  by  the  Wisconsin  Bridge  & 
Iron  Co.,  at  a  cost  of  nearly  $100,000,  are  on  separate  foundations  and  separ- 
ately framed  and  braced,  although  apparently  standing  as  one  building, 
56x120'  on  the  ground,  with  an  extreme  height  of  131'.  The  foundations  are 
exceptionally  massive  and  the  girders  and  framing  are  of  unusual  strength, 
to  withstand  the  gi-eat  strains  caused  by  hoisting  heavy  cages  and  the  oper- 
ation of  powerful  rock-breaking  machinery.  These  buildings  required 
about  700  tons  of  steel  and  100  tons  of  corrugated  iron  siding  in  construction. 
Although  10  carloads  of  lumber  were  used  in  the  building,  no  wood  is  exposed, 
except  in  the  floors,  asbestos  sheathing-paper  being  used  elsewhere  to  protect 
the  wood,  thus  rendering  the  building  practically  fireproof.  The  rockhouse 
has  3  Portage  Lake  crushers  of  the  reciprocating  jaw  type,  with  room  for 
5  more  when  needed.  Miscellaneous  buildings  at  No.  5  shaft  include  a 
stone  dry  and  smithy. 

Water  for  mine  boilers  and  domestic  use  is  pumped  from  Lake  Superior 
against  a  head  of  nearly  700'.  The  pumping  station,  nearly  5  miles  north- 
west of  the  mine,  has  a  Nordberg  duplex  pump  capable  of  raising  nearly 
1 ,500,000  gallons  daily.  Water  is  taken  from  a  40'  well  on  the  lake  shore,  con- 
nected with  a  tunnel  driven  480'  under  the  bed  of  the  lake,  with  about  35'  of 
water  above  the  intake.  Water  is  delivered  into  two  steel  tanks,  of  42'  and 
65'  diameter,  on  the  highest  point  of  the  Tamarack  lands,  these  having  a* 
combined  storage  capacity  of  200,000  gallons,  water  being  distributed  into 
mains  from  these  standpipes.  The  pumping  plant  has  developed  remark- 
able efficiency,  cost  of  operation  being  only  about  $10  per  diem,  including 
fuel  and  wages. 

The  Tamarack  mine  location  is  extensive,  with  a  large  number  of  dwell- 
ings for  employes.  The  company  owns  and  operates  a  hospital,  60x60'  in 
size,  with  two  full  stories,  basement  and  attic.  The  basement  and  first 
■floor  are  of  selected  Lake  Superior  redstone,  upper  story  and  attic  of  frame, 
with  interior  finish  of  selected  quarter-sawed  Georgia  pine.  The  building 
has  emergency  wards,  operating  room,  dispensary,  sun  veranda,  elevators 
and  indirect  steam  heating. 

The  Tamarack  owns  the  old  Cliff  mine,  in  Keweenaw  county,  the  oldest 
mine  in  the  Lake  Superior  district,  which  paid  dividends  of  $2,518,620  from 
1849  to  1879,  inclusive.  The  mine  was  opened  on  a  fissure  vein,  which  was 
worked  out  and  the  property  abandoned  in  1878.  Diamond  drilling  was 
done  on  this  tract  during  1903  and  1904,  the  cores  locating  two  cupriferous 
amygdaloids,  one  of  which  is  supposed  to  be  the  northern  extension  of  the 
Kearsarge  lode.  The  Cliff  tract  is  of  considerable  promise,  and  may  prove 
the  ultimate  salvation  of  the  Tamarack  company. 

The  Tamarack  has  two  stamp  mills,  located  on  Torch  Lake,  a  little 
more  than  a  mile  south  of  the  Calumet  &  Hecla  mills.    The  mills  have  7 
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stainpe,  with  an  aggregate  tkily  capacity  of  fully  2,500  tons  of  cofnglomeraU 
rock.  The  heads  have  btfch  fitted  with  eighi-iticli  mortar-grates,  opening 
into  quart4ir-inch*niei*h  revoKing  screpiis  having  ParnaQ-Kraiuse  hydraulic 
di8t'hargi?,H.  I'lnishtir  ji^s  have  been  replaced  by  Wilfley  lables  and  Nordbei^H 
cmahinp  rolls  were  imUilled,  1904,  in  care  for  the  raggings  from  the  stampH 
mortars.  A  contract  has  been  let  for  one  stet»pleH*ompouiid  Nordl)erg  starapf 
and  if  this  proves*  satisfactory"  the  entire  mill  may  be  changed  over* 

Water  for  (lie  mills  is  furnished  by  a  40,000,CHX>-gallon  pamp  and  smaller 
pumps  of  1 5,U( K),i»0(>  gallon?  daily  capacity,  owned  and  operated  jointly  bj 
I  lie  Tfimarark  and  Osceola  companies,  and  it   is  planned  to  Lnstall  anot 
4D;LKK},W)()-gaLloii  pump,  to  care  for  the  greatly  increased  stamping  capac 
brought  about  by  com{X)Unding  the  stamp-heads  of  the  4  active  miUa  of 
the  two  companies. 

The  wharvcii  and  steel  coal-aheds  of  the  Tamarack  and  Oseeola,  nt  Dolbr 
Bay^  are  atnon^  the  most  e.xteiLsive  in  the  I^ke  Superior  district. 

Smelling  if  done  tit  Lhillar  Bay  and  Hancoek,  in  the  works  of  Lake  Sui 
ior  Smelting  tV>.,  cojit  rolled  by  the  Tamarack,  Osceola  and  l4>le  RojTile  coi 
panics.     All  inini*nil  i»  taken  from  mills  to  fumates  in  hopper-r&rs,  «ivi 
the  cost  of  barreling. 

Production  of  refined  copper  ha*?  declined  for  several  years  past, 
should   increase  in    191K5.     Mining  in  unavoidably  expensive,  owing  U»  t! 
ofjcning  of  the  conglomerate  on  the  underlay.     As  the  lode  dips  at  an  a 
angle  of  37°  30'  tiuVl  is  opened  by  a  vertical  shaft  at  1>0°,  productive 
is  reachc<l  oiJy  by  long  and  expensive  crosst^uts,  while  trams  are  both 
and  costly.     It  would  seem  as  though  t)ie  Tamarack  might  install  eteclriei 
traction  to  advantage.     Tlie  {x^ix^entage  of  copper  in  rock  stamped  haaflbovii 
n  steady  decrwu^e  for  many  years,  until  1^4,  when  there  was  a  snudi  |»M« 
The  returns  now  average  23.3  lbs.  fine  copper  per  ton,  aa  againfit  65  lbs  '" 
the  mine's  earl>  days — a  decreafle  of  almost  two-thirds — and  a conade»W« 
proportion  of  the  rock  stamped  returns  less  than  1%  ingot  copper.    1^' 
property  is  being  well  managed,  but  the  task  h  a  heavy  one.     la  good  Jt»tt 
the  Tamarack  can  earn  consideral>le  p^ofit.^,  while  in  bad  years  but  little  « 
anything,  more  than  expenses,  can  be  made, 
MIWA  TAMAYA.  CHflJ^. 

An  idle  mine,  once  important,  (yB  milcB  from  Coqntmbo,  Chile. 
TANGANYIKA  CONCESSIONS,  LTD.     RHODESIA  &  CONGO  FREE  STATS- 

Offices:  30-31,  Clements  Liiiie,  I^ndon,  E,  C.»  Eng.  Registered  Jan  *^> 
1899,  with  capitalization  £264,600,  Bliarea  £1  par;  issued,  X234.00(l  ^ 
benturei?,  £3O,«TO0  authorised,  £10,000  issued,  but  since  redeemed.  Tfn^ 
White,  chairman;  Robt.  Williams,  managing  director;  Geo,  Grey^  mMtf^ 
in  Africa;  R.  M.  Irwin,  mine  manager;  John  R.  FarreJI,  consulting  eupn«<f' 
L.  Scotland,  secrctar>'.  Land?,  2,000  square  miles,  north  of  the  KaftieM» 
Zambe.si  rivers,  in  the  Katanga  di?ttritf-t,  Rhodesia,  near  the  CV>ngo  FrefStt** 
boundary,  also  2,000  acres  for  railr^uid  and  steamship  texminals,  at  theWMtb^ 
em  end  of  Lake  Tanganyika,  and  concession  to  explore  extensive  Mf*»  ^* 
the  Congo  Free  Stat€  for  6  yeaPB,  ending  Dec.  31,  1905.  and  to  ymA 
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discovered  mine  for  30  years,  with  option  of  extending  period  of  working  to 
99  years.  Also  has  a  40%  interest  in  the  Katanga  or  Lobito  Bay  railway. 
In  the  Congo  Free  State  72  large  mining  concessions  have  been  located,  and 
company  estimates  that  5  of  these  claims  show  15,000,000  long  tons  of  10% 
copper  ore,  most  of  which  can  be  won  by  quarrying,  and  on  another  group 
company  estimates  1,500,000  tons  of  13%  copper  ore. 

The  principal  copper  mines  of  the  company,  in  various  stages  of  develop- 
ment, are  the  Kansanshi,  Kambobe,  Kabalela,  Kakanda,  Likasye  and  Fun- 
gurume.  Principal  developments  are  on  the  Kansanshi,  said  to  have  a  16' 
fissure  vein,  with  north  and  south  strike,  which  has  been  worked  open-cast, 
by  natives,  for  centuries,  the  mine  showing  trenches  and  pits  for  a  distance 
of  about  6,000',  these  varying  in  width  from  1'  to  75'  and  in  length  from  a 
few  feet  to  1,200',  with  extreme  depth  of  50'  in  the  deepest  pit.  Country 
rock  is  sandstone,  in  places  micaceous  and  fissile,  and  in  other  soft  and  clayey 
through  partial  decomposition,  the  sandstone  being  more  or  less  charged  with 
malachite,  occurring  as  speiss.  In  the  upper  portions  the  vein  matter  carries 
malachite  and  chrysocolla,  with  occasional  occurrences  of  azurite  and  mel- 
aconite,  but  in  the  deeper  portions  has  chalcocite  and  chalcopyrite  in  connec- 
tion with  iron  pyrites,  with  occasional  cuprite,  the  gangue  being  silicious, 
with  considerable  manganese  dioxide  in  the  superficial  portions.  The  fer- 
ruginous matter  in  the  gangue  is  chiefly  limonite,  usually  somewhat  ochrous, 
but  occasionally  hard  and  compact.  The  outcrops  are  mainly  malachite, 
and  are  stated  by  Mr.  Farrell  to  show  no  evidence  of  resulting  from  alteration 
of  sulphides  in  place,  the  evidence  leading  Mr.  Farrell  to  the  opinion  that  the 
malachite  was  deposited  from  hot  solutions  coursing  in  a  fissure.  Five  shafts 
have  been  sunk  in  old  trenches,  showing  veins  of  1'  to  16'  width,  and  ore  is 
stated  by  Mr.  Farrell  to  average  15%  copper,  at  a  depth  of  100',  mainly  from 
malachite,  with  traces  of  sulphides.  Ore  carries  an  excess  of  about  35% 
silica,  and  will  require  heavy  fluxing,  for  which  purpose  iron  ore  and  limestone 
in  abundance  are  not  far  distant. 

The  Fungurume  mine  has  4  short  tunnels,  one  of  which  is  stated  to  have 
penetrated  191'  of  ore.  The  Likasye  also  is  being  opened  by  a  tunnel.  Prin- 
cipal developments  outside  of  the  Kansanshi  are  at  the  Kambobe.  No.  2, 
which  has  two  shafts,  H  and  I,  about  ,100'  deep  each,  with  crosscuts  said  to 
expose  an  ore  body  of  nearly  300'  width. 

The  company  also  has  a  gold  mine,  known  as  the  Ruwe  Hill,  which 
shows  a  9'  to  14'  vein  on  the  100'  level,  said  to  average  about  6  dwts.  gold 
and  8  dwts.  platinum  per  long  ton.  The  surface  workings  of  the  Ruwe  Hill 
are  notably  rich,  and  from  these  the  company  is  producing  about  500  oz. 
monthly,  at  a  cost  of  about  12s.  per  ounce,  with  sluices  made  out  of  old  pack- 
ing boxes.  The  surface  deposits  are  estimated  to  carry  about  20,000  oz.  fine 
gold,  which  can  be  secured  at  nominal  cost. 

The  company  owns  and  operates  stores  and  also  has  a  small  steamer 
on  Lake  Tanganyika,  laid  up  at  last  accounts.  The  company  has  a  railway 
concession  from  the  Portuguese  government  for  construction  of  a  line  from 
Lobito  Bay  to  Lake  Tangan3rika,  which  will  require  an  expenditure  of  about 
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£4,000,000.     Work  on  the  construction  of  this  line  was  resumed  Nov.  26, 
1904.     The  climate  near  Tanganyika  is  said  to  be  very  good  for  equatorial 
Africa,  with  an  abundance  of  wood,  and  good  water.     The  properties  of  the 
company  would  seem  to  be  of  altogether  exceptional  promise. 
TARBOX  MINE.  MONTAlfA. 

Mine  office :  Saltcse,  Missoula  Co.,  Mont.     Has  produced  excellent  speci- 
mens of  high-grade  copper  ore,  but  is  little  developed. 
TARTANA,  LTD.  AUSTRALIA 

Offices:  London  Bank  Chambers,  Creek  St.,  Brisbane,  Queensland, 
Australia.  Mine  office:  Chillagoe,  Queensland,  Australia.  Organized  under 
laws  of  Queensland,  with  capitaUzation  £120,000,  shares  5s.  par.  H.  M. 
Hicks,  chairman;  G.  S.  Murphy,  auditor;  King  &  Rutledge,  solicitors;  J.  B. 
Charlton,  broker;  E.  Austin  Bell,  secretary'.  Lands,  230  acres,  lea.«ehold, 
on  the  Walsh  river,  about  30  miles  northwest  of  ChiUagoe,  showing  larjce 
deposits  of  auriferous  and  argentiferous  oxidized  ores,  below  which  consider- 
able bodies  of  sulphides  should  be  found.  Ships  some  hand-picked  ore, 
averaging  15%  in  copper  tenor,  to  the  Chillagoe  smelter. 
TASMAN-COMSTOCK  COSOLIDATED.  TASMAIHA 

A  prospect  in  the  Mt.  Lyell  district  of  Montague  county,  Tasmania, 
which  was  driving  a  tunnel  with  5  men,  in  June,  190-1. 
TASMAN  &  CROWN  LYELL  EXTENDED  MINING  CO.  TASMANIA. 

Offices:  47,  Queen  St.,  Melbourne,  Australia,  and  care  of  Hon.  N.  J. 
Brown,  agent,  Hobart,  Tasmania.  R.  Giles,  chairman ;  John  Brandon,  secre- 
tary;  E  Holehan,  mine  manager.  Capitalization,  £150,000;  issued,  £82,000. 
Lands,  181  acres,  on  Mt.  Lyell,  developed  by  3  tunnels,  longest  1,453',  show- 
ing a  little  copper  ore,  with  indications  of  larger  bodies  ahead.  Employs  6  men. 
TASMAN  LYELL  COPPER  CO.,  LTD.  TASMANIA. 

Absorbed,  March,  1903,  by  Lyell-Comstock  Consolidated  Copper  Co.,  Ltd. 
TASMANIAN  COPPER  CO.,  LTD.  TASMANDl  &  AUSTRALIA 

Offices:  348,  Winchester  House,  London,  E.  C,  Eng.,  and  Patterson  St., 
Launceston,  Tasmania.  Mine  offices:  Rosebery,  Montague  Co., Tasmaniai 
and  Blinman,  South  Australia.  Organized  Jan.  13,  1897,  with  capitaliation 
£325,000,  shares  £1  par;  issued,  £317,069.  F.  L.  Cox,  cliairman;  C.  M. 
Henrie,  general  manager;  J.  G.  Coldwells,  secretary.  The  Tasmanian  prop- 
erty includes  the  Rosebery  and  Ring  rfiver  mines,  area  386  acres,  also  »  5n»f'« 
smelter-site,  in  the  West  Coast  district,  showing  a  24'  fissure  vein  traccabk 
about  3,000',  carrj'ing  1%  to  3%  copper,  10  oz.  silver  and  3  dwts.  goldpc' 
ton.  Ore  is  zinciferous  chalcopyrite,  and  owing  to  excess  of  zinc  at  deptht 
no  satisfactory  method  of  reduction  has  been  secured.  Mine  is  develops 
by  tunnels,  longest  644',  with  about  1,600'  of  underground  openings,  and  ore 
reserves  are  estimated  by  company  at  158,400  tons. 

The  Blinman  mine,  in  the  Flinders  Ri^nge  of  South  Australia,  270  roiled 
north  of  Adelaide,  was  bought  1902,  and  is  proving  somewhat  uneNW  io 
values.  The  Blinman,  opened  1 862,  reopened  circa  1 899,  has  a  450*  main  shaft. 
and  has  produced  considerable  ore  averaging  8%  in  copper  tenor,  as  rainA 
concentrated  to  an  average  tenor  of  23%  copper  for  shipment  to  smdten, 
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in  addition  to  which  small  quantities  of  hand-picked  or€s  of  30%  to  40% 
tenor  have  been  shipped.  District  is  arid  and  considerable  trouble  is  ex- 
perienced in  the  dry  season  from  inadequate  water  supply.  Ore  reserves  at 
the  Blinman,  June,  1904,  were  estimated  at  58,500  tons,  with  about  20,000 
tons  of  medium-grade  ore  on  surface.  Work  is  proceeding  systematicaUy, 
with  fair  prospects,  at  the  Blinman. 
TASMANIA  COPPER  MINING  &  MILLING  CO.  COLORADO. 

Office:  603  Provident  Bldg.,  Philadelphia,  Pa.  Mine  office:  Winfield, 
Chaffee  Co.,  Colo.  D.  B.  Dance,  vice-president;  G.  Albert  Smyth,  secretary; 
Edw.  O.  McHenry,  treasurer.  Organized  April  20,  1898,  under  laws  of 
Colorado,  with  capitalization  $1,000,000,  shares  $1  par.  Lands,  13  claims, 
area  about  250  acres,  in  the  La  Plata  district,  with  about  2,500^  of  under- 
ground openings,  siiowing  ores  carrying  gold,  silver,  lead,  copper  and  zinc. 
Has  a  pyritic  smelter,  of  20  to  40  tons  daily  capacity.  Mine  is  estimated  to 
show  750,000  tons  of  auriferous  and  argentiferous  copper  ore,  galena  and 
sphalerite. 
TATERI  MINE.  JAPAN. 

Mine  office:  Nosakogawa-mura,  Yoshino-gori,  Yamata,  Japan.    A  very 
small  producer  of  copper. 
TAUNTON-NEW  BEDFORD  COPPER  CO.  MASSACHUSETTS. 

Office  and  works:  New  Bedford,  Mass.     Henry  M.  Lovering,  president; 
Clarence  A.  Cook,  vice-president  and  agent;  Henry  F.  Bassett,  treasurer. 
Is  a  consolidation  of   the  Taunton  Mfg.  Co.,  New  Bedford  Copper  Co.  and 
Revere  Copper  Co.     Has  copper  and  brass  rolling  mills. 
TAYLOR  COPPER  MINES  CO.,  LTD.  ONTARIO. 

Office:  care  of  Robt.  H.  Taylor,  president,  Sault  Ste  Marie,  Mich.     H.  P. 
Taylor,  secretary.     Has  expended  about  $30,000  in  exploratory  work  and 
development.     Idle  since,  circa  1903. 
TECOLOTE  COPPER  CO.  NEW  MEXICO. 

Mine  office:  Las  Vegas,  San  Miguel  Co.,  N.  M.  Has  steam  power  and 
concentrator. 
TECUMSEH  COPPER  CO.  MICHIGAN. 

Office:  15  Congress  St.,  Boston,  Mass.  Mine  office:  Calumet,  Houghton 
Co.,  Mich.  Organized  under  laws  of  Michigan,  with  capitalization  $2,500,000, 
shares  $25  par;  issued,  $1,373,975.  John  C.  Watson,  president;  Daniel  L. 
Demmon,  secretary  and  treasurer;  Jas.  Chynoweth,  superintendent.  Lands, 
660  acres,  next  south  of  the  Osceola.  Several  shafts  have  been  sunk  at 
various  times,  including  one  of  1,000^  on  the  Calumet  conglomerate,  which 
was  barren,  and  another  of  about  2,300'  on  the  Osceola  lode.  Idle  since 
November,  1902.  Developments  on  lands  a  short  distance  north  lead  to  the 
inference  that  the  Kearsarge  lode  may  be  found  to  carry  payable  values  on 
the  Tecumseh  tract,  and  exploratory  work  to  locate  and  test  this  amygdaloid 
bed  may  be  started  during  1905. 
TEHAMA  MINING  CO.  CALIFORNIA. 

Office:  care  of  C.  J.  Gooch,  president.  Red  Bluff,  Cal.     Property  is  the 
Donkey  mine,  supposedly  a  continuation  of  the  Afterthought  of  the  Great 
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Shasta  county,  Calif onua,  and  is  said  to 
siderable  body  of  inediurri-grade  ore.     Idle, 

TELEPHOHE-AHCHOR  MINE.  WYOMIIIG. 

Mine  ijitlire:  R«fnl»ler,  Carbon  Co.,  Wyo,  Lee  Campbell,  superintemierit. 
TELESFORO  COPPER  CO.,  LTD.  *  SPAH.  h 

Officer:  70,  Qupeit  Victoria  St.,  London,  E.  C,  Eng,     Mine  office :  Corle-  H 
gflita,  Huelva,  Spain.     OrgMiiiz*?d  March  9,  1M4,  with  capitaUzatioii  £50,000. 
RhareA  £1  par;  issued,  £9,207.     Vicomte  dc  la  Jaillt^  chainruin;  T.  Greeuhill, 
st^tTt'tary.     Laiut-^  inrhide  El  TFlei^^foro  and  La  Segura  mines,  ne^r  CVirtegiuuk 
TELLER  MIHING  &  MILLIIfG  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Cret'k  Co.,  Colo.     John  Owen,  mana- 
ger.    Ort's  carr>'  gold,  silver,  lead  and  eoppef.     Has  steam  piower. 
TEMPEST  MINIHG  &  SMELTING  Ca  OREGOH. 

Mine  ofFke:  vMiuno,  linatilla  Co.,  Ore.  Ores  carry  gold,  silver  anrf 
copper.  Has  electrir  p<i\ver  and  20-ton  smelter,  employing  about  25  uien. 
FUHBICION  TEMPLEMAN,  LTD.  CHILL 

Vuhnilarily  \v«njtitl  up,  July,  1902, 
TEHBERFOOT  MINING  COMPANY.  WYOMIKG. 

Mint*  offiio:  Duugias,  Converse  Co.,  Wyo.     \V.  V.  Hamilton,  prcsideut; 
B.  J.  Envin,  secret^iry  and  tre^isurer.     I^nds,  6  clainis,   with  a  W  shaft 
showing  ore  avemging  4.5%  copper.     Has  a  *IW  steam  hoist. 
TENNESSEE  COPPER  CO.  TENNESSEE. 

Othce:  11  Broadway,  New  York.  Mine  office:  Copperhiil,  Polk  Co.,  i 
TeiuK  Employs  721  men.  Orgamaed  April  26,  1899,  under  laws  of  New| 
Jer^sey,  with  capitalization  15,000,000,  sliares  $25  par:  i^sued^  S4,375,0 
DelH-ntuivs,  $450,000  in  'iO-ye^r  b%  bood^  of  $1,0130  each.  Pkid  5^ 
liivid«tKls  July  1903.  Januar)^  1904  &nd  January-  1905.  J  Pkrke  Ch 
pin^  ptc^deni ;  Fre«lerick  Leui^sohn^  vice-president ;  J.  H.  8usmaun,  tr 
pffteedin^  officers  c«_»nstilute  the  executive  committee;  E.  C.  Wcstene 
rHojy:  |»reefding  officer?,  H.  H.  Rogers,  A.  C.  Burrn^^  Walter  Leu 
Philip  S,  Henry,  Ja^.  PhilUjis,  Jr„  directore;  Randolph  Adsms,  general  \ 
«l^r;  B.  B.  Gott£bef:ger,  assistant  general  managi^;  Wm.  A.  Be^nnxxl,^ 
aitM»lter  superintendent ;  Jolm  Edwikids,  mine  superintendent ;  Beiu  H.  Cafe, 
ei:i|Ciii«er:  State  Sttvet  Trust  Co.  and  C^oniai  Trust  Co.^  Boston,  n^istran^ 
Oy  CMoii>  Tnisi  Co.,  Boston,  and  National  Qtr  Bank,  New  York,  tmnsfer 
aiceiit.*«. 

Liki>db»  2^060  acft^,  also  1 LUOO  aciva  of  mJaeeBaneoils  latids,  m  the  Duck- 
l<»wii  dblricl»  ahowin^  6  <«ncs  <if  kasas*  ci  which  1  ai«  beix^  deireiop«L  Onfl 
«NN*iini  as  leiim  ui  fbsurv  \viii8«  Iraaea  avccapi^  3(K  la  70^  in  width  aad  501^9 
tu  !l,DOU^  in  Wt^lii.  with  an  avecanEe  drplh  nl  -lOff.  Ove  m  ch&lcopyrite, 
aM9CM4a«t^  with  in^  p\  ritn^  in  a  qiftarta  giuigiie.  eafrvbig  2%  to  A%  copper. 
aKmi  iU^*;.  \f%M\,  *iT^^  9ulphyr  aial  l^%  silica,  with  ocihr  txmem  of  pold  ami 
»4\*#f.  iVuiiiry  roek  b  tuetauofiihic  oneatecuja  achislB^  ol  pra^«aiiibma 
l^^^  oiM  tiadl«ii  ahowtBf  axliulva  ffosBaA  cmppJagt.  and  ongliiiall^  havinf 
«  liftlb  iftadklUtd  ovt  Mar  autett  whtek  waa  Bued  o<it  loqg  agok.    As  aac 

the  ot«  b  eiwiiipnlly  adapted  to 
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close  concentration,  and  also  smelts  well,  giving  very  clean  sUgs. 
of  the  company  include  the  Burra  Burra,  London,  Tennessee,  and 
y,  each  developed  to  depths  of  300^  or  more.  These  mines  were 
iA  1850,  and  were  operated  regulaiiy  previous  to  the  Civil  War. 
yal  property  is  the  Burra  Burra,  having  a  605'  main  shaft,  sunk 
I  footwall  to  guard  against  drawing.  This  mine  has  about  8,000^ 
ound  openings,  not  including  worked-out  stopes,  with  neariy 
x)ns  of  ore  blocked  out  for  sloping.  The  lense  is  SO'  to  85'  in 
opened  for  a  distance  of  1,030^  on  the  third  level.  The  London 
588'  main  shaft,  with  a  lense  25'  to  75'  in  width,  and  500'  long  on 
vel.  The  Polk  County  mine  has  a  300'  shaft,  with  an  ore  body 
in  width  and  of  undetermined  length  and  depth.  The  mines 
000  tons  of  ore  in  sight,  with  2,835,000  tons  blocked  out  for  stoping. 
ines  have  a  com|^ete  machinery  plant,  including  water-tube  boilers, 
first^motion  hoists,  and  a  Nordberg  cross-compound  two-stage 
ssor.  The  shafthouses  are  a  sort  of  cross  between  the  rockhouses 
s  Superior  native  copper  mines  and  the  concentrators  of  the  copper 
being  equipped  with  100-h.  p.  compound  engines,  18x31'  crushers, 
creens  and  36^x33'  Robins  conve3ring-belts  for  hand--sorUng, 
houses  having  a  daily  crushing  and  assorting  capacity  of  about 
,  ore  being  reduced  to  4'  size.  The  Burra  Burra  shafthouse  is 
ight. 

nelter,  at  Isabella  Junction,  is  a  little  north  of  the  old  Tenneasee 
one  to  five  miles  from  the  other  mines  of  the  company.  Ore  is 
he  smelter  over  the  company's  7^  mile  standard  gauge  private 
>nnecting  with  the  Atlantic,  Knoxville  &  Western  Ry.,  and  equip- 
3ur  50-ton  locomotives  and  05  thirty-ton  ore  cars.  The  company 
t  60  dwellings  for  employes. 

3mpany's  smelting  process  was  changed  radically,  in  1903,  when 
Dcess  of  heap  roasting  was  abandoned  for  semi-pyritic  smelting. 
}wn  production  and  increased  costs  for  the  year,  but  should  result 
lerable  saving  in  net  costs  hereafter. 

sduction  plant,  designed  by  J.  Parke  Channing,  and  built  ander 
ision,  is  admirably  planned,  in  logical  order,  all  material  being 
itomatically  wherever  possible,  and  results  obtained  are  among  the 
secured  at  any  copper  smelter.  The  furnace  building  is  of  steel, 
ore  bins,  and  the  works  have  a  daily  capacity  of  1,500  tons,  being 
nth  3  water-jacket  blast  furnaces,  50x180^  at  the  tuyeres,  72x180* 
3  and  18'  from  tuyeres  to  charging  floor.  Furnaces  are  chaiged 
ars,  drawn  by  electric  locomotives,  a  limited  amount  of  barren 
ig  used  as  a  flux  in  furnace  mixtiu^es.  Furnaces  have  3  Nordberg 
ound  condensing  blowing  engines,  with  steam  cylinders  50*  and 
ming  66  revolutions  per  minute  and  delivering  air  at  a  blast  prec- 
ox, to  40  OS.  per  square  inch.  There  also  is  a  25-ton  refining  fur- 
nds  of  converters  with  84x126"  shells,  and  a  horizontal  blower  for 
ters.    Slag-pots  are  handled  by  electric  locomotives,  slag  bang 
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L    The  pl^Dt  hafi  a  Inr^ce  dust -chamber.     Ttie  poirer- 

M-  tbe  mmHct  m  of  ilcci  and  brirk,  nith  four  250-h.  p,  wntcMuhe 

«m4  ail  Af<m  plftBt  fomlsfaii:^  power  and  light.     The  ctmo^e  frnm 

lo  law  QPBft  ^tjaauw  Ibfr  dl^  csafjiiicity  of  eaih  ftiniiu^.  acid  as  rhe 

«ff  tlie  Mae  jailiis  a  giwUfr  inrreoMid  pn3duriton,  e.xtnufivc 

MiP  tn  be  wami»  la  Ilia  smiltet',  these  iueludirtg  tiie  erci'tion  of  4 

i  fmaauav  <a^  Mc2lir,  3  new  30*(IOC/  blowitif;;  on^iues,  1  mtvf  von- 

Had  wilh^fliiffl^  fai«»  WMcw.  dectiic  geiiemtors  »nd  ocw  1,000-b.  p, 

lb  bo«M  tk0  Ptm  laiaaA  an  addititm  of  20x3CHr  w  ill  l^e  msde  to  the 

MUiiv.  A  101:150^  Mciaoo  added  to  the  power-bouae,  aiuJ » 

CffVClMl. 

an  very  aactensiii^y  dexi^lopcd,  new  work  will  be 
and  tl»  linrfiHnOii  aliafi  cf  the  Btirra  Burra  will  be  unwatemi 

dMllofWnMd  moowd  nl  thai  poinU    The  company  also  o^^ns  iron  hnd^. 

Banlea  iron  nnnak  u|iMaled  tmdcr  leaop  by  the  Vir^nia  Iron,  CoaI  A- 
'  Oakm  Oo^  pandiinni  41.888  lin«  loiia  <tf  inm  ore  m  1904,  The  question  of 
^Maapa  In  a4ion«NK  luids  from  ameltar  him*^  x^ha  carried  to  the  I  ruled 
Slalai  Supt—a  rourt  in  I9IH,  and  decided  bi  favor  of  the  company,  the  fart 
that  the  dumage  «aa  iIcnk  %o  lands  in  the  adjoining  slate  of  CSeor^  neeosv- 
itallag  adjndiraUon  b^  the  Mefml  c<iort«« 

Ptodnttioa  of  fine  «opP^  ^'^  ^'^^y  Ml  7,697  lbs,  m  19Q4,  as  a^nst 
l€i,6B0CSS8l  lbs.  in  IMS.  Ilia  decwaae  una  due  to  a  \7uicty  of  causes,  chid 
amaag  lha«  hmg  Ilia  fiiang^  liom  roaaCad  to  raw  ore^  in  .smelting.  For  1 W 
the  ^emftmf  nwtiwalaii  a  ftn^d^rUon  of  but  lO^OiilXOOn  Ihs.,  m  the  new  plant 
aoanDclj  ean  ba  in  lull  numing  older  until  the  latter  lialf  of  the  year,  but  for 
11105  Ihe  ptTKhiftMni  ebmdd  laaeh  IS.mXOOO  to  20.000.000  lbs.  Forl9(M« 
owing  to  redttced  toiiiia|Se»  00el9  per  pound  of  fine  roppcr  were  increased, 
wnehing  ft J59  renla«  but  these  ecisls  should  6bowfv>nsi<1erabte  rcdui'tion  in  190<) 
and  eonadefiag  thai  tlte  net  ejEtiartkin  was  but  S5.632  \\y»,  per  ton  of  ore  ^ 
livaled,  are  highly  eirdilable.  The  Tennessee  has  the  larger  pro\'eD  on^ 
body  in  the  Appabichian  ti;gton,  and  is  the  only  faicees^ul  copper  producer 
east  of  L&ke  Superior  in  the  United  States.  The  company  abo  has  the  in- 
ejUnnhle  adx^antage  of  a  strong  and  thoroughly  competent  and  progressiif 
nmnageroent. 
TERANO  MUTE.  JAPAH, 

Mine  office:  Saretam-muraT  Iy»-fori,  lyn,  Japan,     Ore  is  ehaJcop^Tit<% 
aaeocialed  wtlh  iron  pyrites,  averaging  4%  to  5%  copper.     Vein  avemgre 
1*  to  2*  and  oceasionaUy  b  T  ^ide,  in  country*  rock  of  chloritic  schist.     Pro- 
duction in  IS^  was  25,974  lbs,  ppfined  copper. 
TETON  COPPER  MOmiG  A  SMELTDfG  CO-  WYOMUTG. 

Letter  returned  unchumed  froni  former  oflke,  Jackson  Hole^  Wyo,     Wjw 
organized  in  1903,  to  pni^pect  for  copper  in  the  Teton  Mouiitjiin  nitiptv 
TEXADA  COPPER  MIUHIG  CO.  BRITISH  COLUMBU, 

Office:  205  Equitable  BIdg..  Tacoma,  Wash.  Mine  office:  Van  A-idt. 
Texada  Island,  B.  C,  OrganiMd  May  12,  1903,  under  laws  of  Washington, 
with  capitalization  $1,000,000,  shares  $1  par.     J.  M.  Dennett,  prasideat  end 
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eral  manager;  O.  L.  Doane,  secretary.  Lands,  7  claims,  area  270  acres, 
I  under  30-year  lease,  with  230  acres  of  miscellaneous  lands,  in  the  Nanai- 
district,  showing  several  outcrops,  one  averaging  13*  width  at  surface  and 
at  depth,  opened  by  a  70'  shaft  showing  chalcopyrite  and  bornite  assaying 

0  copper,  10  oz.  silver  and  $2.80  gold  per  ton.  Has  a  steam  hoist  and 
compressor,  and  planned  shipping  ores  to  smelters  by  water,  over  a  900' 
ace-tram  from  shafts  to  bunkers  on  wharf  at  tidewater.  Cannot  be 
■ned  that  any  work  is  in  progress. 

US  CONSOLIDATED  MINES  &  POWER  CO.  CALXFORHIA. 

Mine  office:  Redding,  Shasta  Co.,  Cal.  H.  C.  Woodrow,  superintendent, 
s  carry  gold,  silver  and  copper.  Has  electric  power  and  20-stamp  mill. 
^S  COPPER  CO.  TEXAS. 

Office:  care  of  Glenn  N.  Congdon,  Gowanda,  N.  Y.    Oi^ganized  July, 
2,  imder  laws  of  New  York,  with  capitalization  $1,000,000.     Lands  are 
dry  claims  in  Texas,  carrying  indications  of  copper,  salt  and  gypsimi. 
nUTLiOl  COPPER  CO.  MEXICO. 

Office:  27  William  St.,  New  York.  Mine  office:  La  Aurora,  via  Teziu- 
i,  Puebla,  Mex.  Employs  800  men.  denized  under  laws  of  New  Jersey, 
h  capitalization  $1,000,000,  shares  $100  par.     Geo.  D.  Barron,  president 

1  general  manager;  Robt.  S.  Towne,  vice-president;  C.  J.  Nourse,  Jr.,  sec- 
iry  and  treasurer;  E.  R.  Dalbey,  general  manager;  F.  R.  Brown,  assistant 
nager;  A.  F.  Schneider,  mill  superintendent;  E.  du  B.  Lukis,  engineer. 
nds,  4,500  acres,  also  a  15-acre  smelternsite  and  400  acres  of  miscellaneous 
ids,  in  the  Teziutldn  district.    Climate  is  equable  and  property  is  surrounded 

fine  arable  lands.  Labor  is  good  and  in  sufficient  supply,  and  property 
served  by  the  Interoceanic  Railway  of  Mexico. 

The  mine  is  opened  mainly  by  tunnels,  developing  a  considerable 
dyK>f  basic  auriferous  and  argentiferous  chalcopyrite,  associated  with 
^lalerite,  carT3ring  about  8%  copper,  up  to  200  grams  silver  and  5  grams 
W  per  metric  ton.  Ores  also  carry  about  15%  iron,  2%  sulphur,  30% 
ica  and  10%  calcium.  Water  is  brought  by  a  3,600'  flume,  under  a  900' 
^,  generating  1,000  h.  p.,  which  is  transmitted  electrically  to  the  mine, 
out  6  kilometres  distant.  Smelter,  adjacent  to  the  mine,  receives  ore  by 
ial  tram.  The  smelting  plant  has  about  2fl©  Mw  "daily  capaMttj^,  treating 
out  5,000  tons  monthly,  shipping  product  as  converter  bars  averaging 
6%  fine.  Production,  1903,  was  6,786,488  lbs.  fine  copper.  The  TeziutUn 
Oauch  the  most  important  copper  mine  of  southern  Mexica. 
tWERKSCHAFT  DER  ZECHE  THALBURG.  GERMAIVY. 

Office :  Diisseldorf ,  Germany.     Mine  office :  Heiligenhaus,  Rheinprovinz, 
imany.     Louis  Ziu-heUe,  president;  H.  Dressier,  engineer^     Has  2  shafts, 
^eloping  sulphide  ores  of   lead,    zinc,   copper  and   iron.     Was  working 
a  very  small  way  at  last  accounts. 
(ARSIS  SULPHUR  &  COPPER  CO.,  LTD.  SPAIN. 

Offices:  136,  West  George  St.,  Glasgow,  Scotland.  Mine  office:  Alosno, 
lelva,  Spain.     Sir  Charles  Tennant,  Bart.,  chairman;  Alex.  Moore,  Jr. 


760 


THE  COPPER  HANDBOOK. 


>iendH 


aud  Robert  C.  Marketizie,  audi  tors;  Wm.  P.  Rutherford,  geoerml  nmni^; 
Geo.  Gmy,  aiiperintetxdetit ;  Da\id  Barlaa,  secretary.  Registered  October 
27,  1806,  uiih  capitalization  £1,2J)0^000,  ahares  £2  par.  Has  paid  r^iibir 
<iividejids,  since  1881,  of  7H%,  lowest,  in  1866,  to  30%,  hi^esi,  in  1900, 
dividends  being  15%  m  1902  and  \1W7g  '^  1903.  Net  pmfits  for  1902  wew 
£169,602,  and  f^»r  1[H)3  were  £218,860. 

LamU  include  the  Tliarsis  ^rovip,  area  1,143  hectareaSi  and  the  Lftgunaao 
gro\ip,  area  271  hectarwis,  at  .\Josno,  about  30  Rilles  west  of  the  Rio  Tliito, 
also  the  Calatlas  or  Zarza  group,  area  618  hectareaa,  at  CakiiM, 
midway  between  the  Thareis  and  Rio  Tin  to  miiies.  The  mines  at  AJosao 
were  worked  by  the  Ronrnna,  and  probably  by  their  predeceasofi  as 
well,  and  are  identified  l)y  some  with  the  Tarsish  of  the  Bible.  Genenl 
geologi«fal  ofitulitionH  are  nutch  the  fianie  ais  at  the  Rio  Tiuto,  the  mines  being 
in  the  wjuthern  Jtnne  of  the  Andevallo  or  Sierra  Morena  district  of  Hudvi^H 
showing  4  main  hmNtw,  these  ha>itig  their  axes  of  greatest  length  BOUthea«^| 
by  north\ve,Hi.  Tfie  largaKt  lense  is  the  Criadcro  del  Sur,  to  the  south.  The 
Filon  del  Norte,  to  the  northeast,  is  about  600  metres  long  and  140  metra 
in  extreme  width,  The  two  smaller  lenses  are  the  Criadero  de  la  Sie 
BuiUoneg  and  the  Filon  del  Medio,  to  the  northwest.  Tlie  Thaisis 
LagunaEo  have  been  the  principal  producers  in  the  past,  but  are  nearing 
exhaustioa.  The  GalaAas  \s  developing  rather  better  than  expected,  and 
now  has  ore  reserves  for  about  10  years*  production.  The  company  also  is 
dei^eloping  the  Ahnegrera  and  Triunfo  grroups,  neiir  AIobuo  and  these  ate 
proving  valuable  properties*  The  Vulcano  mme^  at  Alosno^  also  is  under 
im^estigation. 

The  ores  of  tlie  Tharsia  average  about  3%  copper^  50%  sulphur,  and 
45%  iron,  with  BniaLl  quantities  of  goldt  *<ilver,  lead,  ainc,  uickei,  bismutJ 
antimony  and  arsenic*     After  extraction  the  ore  is  piled  in  heaps  and^nreatll 
ered,  this  process  being  assisted  by  occasional  sprinkling.     Tlie  leach-wat( 
goes  into  creosoted  timber  sluices,  where  the  copper  in  solution  is  depodu 
on  pig'iron.     The  company  owns  a  mil  way  leading  from  the  mine  to  CbmJa 
and  has  a  shippirig  pier  at  tliat  jxirt.     The  company  also  owns 
works  at  Hebi)urn-ofi-Tyne,  Willi npton-on-Tyne,  at  Oldbnry,  a  suburb  < 
Birmingham  J  at  Garngad,  a  suburb  of  Glasgow,  and  at  C*ardiff,  Wales. 

Owing  to  the  cxliaustion  of  iLs  prininp^'d  ore  bodies  and  a  rather  alarming 
annual  decrease  in  production,  the  company  has  been  endeavoring  for  seveml 
years  to  secure  new  mines,  and  with  that  end  in  \'iew  has  investigated  sundiy 
properties  in  Non\^ay,  Italy,  Cyprus,  KiLssia,  Tennessee,  Arixoiia  and  Mexico. 
The  company  bought   the  Aamda!   mine,  at   Mo,  Bratsbergamt,   Norway, 
which  made  240  tons  of  refined  copper  in  1895,  and  gave  the  property  con*] 
siderable  development,  proving  up  a  large  ore  body  of  lower  grade  tiijil| 
expected,  hence  tho  mine  was  stild  to  a  Norwegian  syndicate.     The  compao|l 
is  said,  though  statement  laeki?  vcriiieation,  to  liave  bought  the  Trotter  mine^l 
a  slightly  developed  sulphide  ore  property,  at  Webbwood,  Algoma,  Ontario^f 
early  in  1905. 

Production  of  copper  was  11^147  long  tons  in  189S.  7.967  tons  in  190Cb  , 
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6,708  tons  in  1902  and  5,620  tons  in  1904,  showing  a  decrease  of  nearly  one- 
half  in  six  years,  owing  to  the  practical  exhaustion  of  the  largest  Spanish 
ore  bodies.  The  company  has  a  conservative  and  thoroughly  good  manage- 
ment, and  it  is  to  be  hoped  that  it  may  be  successful  in  finding  new  ore  bodies, 
in  Spain  or  elsewhere,  to  take  the  place  of  its  original  Spanish  properties. 
THOMPSON  SIDING  COPPER-GOLD  MINES,  LTD.      BRITISH  COLUMBIA. 

Dissolved,  August,   1904. 
THREE  BEARS  MINING  CO.  NEW  MEXICO. 

Office:  1416  North  12th  St.,  Philadelphia,  Pa.  Mine  office:  Brice, 
Ot«ro  Co.,  N.  M.  Employs  21  men.  Organized  Jan.  27,  1903,  under  laws 
of  New  Jersey,  w4th  capitalization  $2,000,000,  shares  $1  par.  Isaac  W. 
Hey^inger,  president;  Ogden  D.  Wilkinson,  vice-president;  Dudley  T.  Lind- 
say, secretary;  Ephraira  Brice,  treasurer;  Frank  B.  Schermerhom,  general 
manager.  Lands,  sundry  claims,  area  220  acres,  in  the  Silver  City  and 
Organ  districts  of  Otero  and  Donna  Ana  countf^,  showing  numerous  fissure 
veins,  of  which  9  are  being  developed  to  some  extent,  these  ranging  5'  to  30' 
in  width  and  giving  assays  of  3%  to  40%  copper,  up  to  50  oz.  silver  and 
0.1  oz.  to  10  oz.  gold  per  ton,  also  more  or  less  lead,  zinc  and  manganese, 
with  occasional  turquoise.  Ores  are  of  great  variety  including  nearly 
every  commercial  form. 

Development  is  by  shafts  of  100',  ISC',  200',  300'  and  600',  with  about 
3,000'  of  underground  openings,  estimated  to  show  10,000  to  50,000  tons 
of  ore,  with  1,000  to  3,000  tons  of  high-grade  ore  blocked  out  for  stoping. 
Has  steam  plant  with  hoists  and  air-compressor,  and  all  necessary  shops, 
offices  and  dwellings. 

Company  plans  building  reduction  works,  which  probably  will  include 
both  concentrator  and  leaching  plant.      Management  seems  business-like 
and  property  is  regarded  as  decidedly  promising. 
THREE  JAYS  COPPER  CO.  BRITISH  COLUMBIA. 

Mine  office:    Albemi,  Vancouver  Island,  B.  C.     Idle  since  1902. 
THREE  PEAKS  MIinilG  CO.  CALIFORNIA. 

Oflfice;  care  of  T.  S.  Henderson  <fe  Co.,  500  Commercial  Bldg.,.St.  Louis, 
*fc,    J.  J.  Gbambers,  vice-president  and  general  manager.     Lands,  in  Trinity 
®^Hinty,    California,    are   said    to   show    gold-copper    ores. 
^^SREINIGTE  THURHIGISCHE  KUPFERBERGBAU  GERMANY. 

GEWERKSCHAFT. 

Mine    office:    Gotha,    Saxe-Coburg-Gotlia,    Germany.     Karl    Giirtler, 
Property  is  the  Carl  Alexander,  Sophie,  Carl  August,  Bemhard 
**Hi  WUhelm  Ernest  mmes. 

^^SQCAaON  DE  PROPRIETARIOS  DE  LAS  MINAS  SPAIN. 

DEL  TIBIDABO. 
^  OfBces:    Moncada  31,  Barcelona,  Spain.     Mine  office:    Cassolas,  Barce- 

^.^""tl^,  Spain.     Property  is  the  mina  San  Gervasio  de  Cassolas,  showing  a 
^J^illcopyrite  ore  body.    Idle. 

[>H  MINE.  MONTANA. 

Office  and  mine:  care  of  James  A.  Murray,  owner,  Butte,  Silver  Bow 
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Lm  ohI  of  itie  Spec^hUtf  mine,  «jeid  has  a  SOff  fitialt,  ntdt 


on  tiie  pitth  «l  the  ran,  ritowtn^  sbotil  I'  cif  ^ood  on;  At  the  bottom. 
TIGEIt  MIFB-  JfEVADA. 

MiEje  *^*5f^:  can*  of  J.  A.  Nelson,  ovmeTy  Lovckxk,  Htiml^ldt  Co.,  5ev, 
TILT  COVE  COPPER  CX).,  LTD,  HEWFOUHDLAID. 

OtBrmi  9.  Quiscn  St,  H.,  Loocl«>fi,  E,  C,  Eiig.  Col,  J.  W.  Young,  chwj^ 
bma;  £.  C.  LeAi^er,  serretary;  John  Tjiylor  6:  iktns,  maiiAgers.  Of|e»iiued 
Apr.  4,  1888,  with  cS{ilf«lUati<ni  £2lil0,(m,  shAT&i  £2  par;  y«<^ted.  £178,000. 
Freiebold  la&ds  indtide  the  TUt  Cove  mine,  at  Till  Cove,  Nfld  ,  le^^  for 
90  jean  to  llie  Gape  Copper  Co.,  at  an  annua]  rental  of  £4,4<X>,  pluF  one-lalf 
oC  net  profits  fanied*  lease  l»eing  tartnmable  on  a  yearns  notice  from  ih« 
tences.  Has  lieen  in  Utigalton  with  the  lesBecft  over  matter  of  profits.  V»id 
ai%-idetKk  of  5^^^^  iti  19(0. 
TIMBER  PEAK  MINING  CO.  NEW  MEXICO. 


Mine  offi<*<*:     Scw-nrro^  S^corm  Os.,  W  M.     Cony  T.   Bmawn,  manA|;er^H 

Has  steam  power  and  concentrator.  ^M 


Ores  carry  (E:<»ld,  silver  and  cop|»er. 

TINGEN  MUTE.  NORTH  CAROLINA. 

.\ii  old  and  presumably  idle  mine  at  Roxboro,  Ptrson  Co.,  N.  C 
TINTIC  CO.  UTj 

OHir*':    Salt  Lake  City,  Utah,     Oipinii;ed  1903,  under  laws  of  Mai 
wil)i  capitalization  $3,(J00,000,  shares  $5  par*     Is  the  parent  company 
the  Tintic  Mining  A;  Deveiopn»ent  CV>.,  Yarapa  t>melting  C>o.,  and  West  Moi 
tain  Tramway  C<». 
TINTIC  MmiNG  &  DEVELOPMENT  CO.  UTi 

Offue:    ^h  Lake  Cily,    I'l^li.     Mine  office:     Bingham  Canyon, 
Lake  Co.,  l^tali.     Orpanizwi  1HJH5,  witli  capitalization  $3,000,000.  shares  IR 
ptHr,     Is  milifiidiary  to  the  Tintir  (J*>mpany,  and  is  managed  as  a  clofjie  corpor- 
ation,     Capt.  Henry  *Strni,  president;  Ge<>^  H.  Robinson,  general  nian.*^ 
W.  J.  Craig,  superiiitcndent ;  Jaw.  W.  Nci!l,  coitsulting  engineer  and  met, 
hl^gi^*t,     Liind.s  are  the  Yampa  group,  area  circa   100  acrf»,  near  the  V 
Consolidated  and  Ikjston  Cons^olidaled,  shoMinp  a  vein  of  lO'  t^  37'  widi 
mrrying  dlss*^tninated  clialcm-ite,  co%'eUile  and  chalropyrite  giving  av 
returns  of  3.5%  to  4%  copper  and  from  $2  to  $5  gold  per  ton,  with  considi 
iible   Bilver   values.     Ores   are   highly    ferniginoua,    making   them  valual 
for  fluxing  the  sllirioiiij  ores  of  the  Bingham  dif^tnct 

The  niinc  hiis  about  10,000  of  undtT^round  openings,  being  developed 
by  one  sfiaft  atid  two  tunnels.     The  1 ,7tMr  shaft  Ims  7  levels  and  connect* 
the  hott^jm  with  the  Craii;  tunnel,  throu;;h  which  ore  is  removed,     Tlie 
tunnel  is  3,24H'  long,  atrikmp;  the  main  vein  at  about  2,200'  and  connect 
at  'J,44S'  with   the  shaft*     It  is  planneil  to  install  electric  traction  in 
f*mig  tunncL     The  upper,  or  Yampwi  tunnel,  intersects  ttie  shaft  at  475' ai 
rutin  about  1  ,iKHY  on  the  vein,  ore  from  the  Yampa  being  sent  down  the  sh»\ 
to  the  CVaig    tunnel.     Machinery   plant    includes  7  and  lO-^lrill  Rand 
romprt^wMirs  and  n  hoist  acijateil"by  rompresvsed  air* 

The  .smcfferiiiear  the  mine  and  connected  therewith  by  an  aerial  tram, 
htta  tt  26t>-ton  ADis-Cha liners  w^ater-jacket  furnace,  with  bins,  power  pkati 
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dust-flues,  and  is  planned  for  two  250-ton  furnaces.  A  second  furnace 
is  being  installed  and  shoulcf  be  blown  in  early  in  1905.  The  first  stack  was 
blown  in  Jan.  30,  1904,  and  treated  about  200  tons  daily  for  the  first  few 
months.  The  smelting  plant  includes  blast  furnace  and  roaster  buildings,  lat- 
ter said  to  have  6  roasters.  The  main  stack  is  287'  from  tuyeres  to  top.  P*ro- 
duct  is  a  high-grade  matte  with  large  gold  and  silver  values — a  matte  thor- 
oughly typical  of  the  rich  Bingham  district.  The  property  is  well  managed, 
and  none  of  the  Bingham  mines  have  been  developed  more  sensibly,  time 
having  been  taken  to  secure  ample  underground  openings  before  building 
the  reduction  plant.  Production  for  1904  is  estimated  at  3,000,000  lbs. 
fine  copper. 
TIlfTO  MINE.  AUSTRALIA. 

Mine  office:  Murrin  Murrin,  Western  Australia.  A  promising  property, 
carrying  ore  giving  assays  of  16%  copper,  20  oz.  silver  and  1  oz.  gold  per  ton. 
SOCIEDAD  LE  LAS  MINAS  DE  COBRE  TUfTO  y  SAIVTA  ROSA.    SPAIN. 

Office:  Rue  Archimedes,  1,  Brussels,  Belgium.  Mine  office:  Zalamea  la 
Real,  Huelva,  Spain.  Capitiilization  3,000,000  francs.  Lands,  114  hectareas, 
including  El  Tinto,  Santa  Rosa  and  9  other  old  mines.  Has  a  7-kilometre 
aerial  tram  to  Calana.s.  Properties  are  leased  to  the  United  Alkali  Co.,  Ltd. 
TIPTON  COPPER  CO.  NEW  MEXICO. 

Letter  returned  unclaimed  from  Tularosa,  Donna  Ana  Co.,  N.  M. 
TIP  TOP  COPPER  CO.  ARIZONA. 

Office:  Commonwealth  Bldg.,  Philadelphia,  Pa..  Western  office:  7  Coles 
Blk.,  El  Paso,  Texas.  Mine  office:  Helvetia,  Pima  Co.,  Ariz.  Em- 
ploys 30  men.  Organized  1902,  under  laws  of  Arizona,  with  capitalization 
$1,150,000,  shares  $1  par.  John  Tamer,  president;  S.  Charles  Pratt,  vice-presi- 
dent; S.  Charles  Pratt,  vice-president  and  general  manager;  Geo.  M.  Aman, 
secretary  and  treasurer;  B.  B.  Nieding,  superintendent.  Lands,  24  claims, 
area  400  acres,  including  the  Tip  Top  and  Copper  Duke  claims,  also  lOO-acre 
millsite  in  the  Helvetia  district, showing  3  contact  veins,  averaging  14'  width, 
giving  average  assays  of  5%  copper,  1  oz.  silver  per  ton  and  a  trace  of  gold, 
from  carbonate  and  sulphide  ores,  opened  by  7  shafts,  of  10'  to  150'  depth 
and  several  tunnels,  longest  958',  with  about  4,000'  of  underground  openings. 
Has  gasoline  power  and  has  developed  considerable  ore.  Is  shipping  about 
1,000  tons  of  sulphide  ore  monthly  to  smelter  at  El  Paso.  Management 
seems  good  and  prop)erty  is  considered  promising. 
TIP  TOP  COPPER  CO.  NEW  MEXICO. 

Office:  Metropolitan  Blk.,  Milwaukee,  Wis.  Mine  office:  Silver  City, 
Grant  Co.,  N.  M.  Capitalization  $2,000,000.  Dr.  V.  F.  Mueller,  president; 
P.  T.  McGrath,  vice-president  and  general  manager;  Geo.  W.  Kliegel,  sec- 
retary; Fritz  Bock,  treasurer.  Lands,  4  claims,  area  circa  70  acres,  lying 
near  the  Comanche  and  Burro  Mountain  groups,  showing  promising  outcrops 
of  both  high  and  low  grade  ores.  Management  considered  honest  and  prop- 
erty regarded  as  promising. 
TIP  TOP  MINE.  IDAHO. 

Office:  care  of  J.  Q.  Packard,  general  manager,  Worthington  Bldg.*  Salt 
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Lake  City,  Uuh.  Mine  office:  Donij^lian.  Bkine  Co..  IdaJio.  J.  A.  LiiaV, 
superintendent.  Lands,  12  pa  tainted  claims,  ai^a  221 J  acnes,  in  tiie  Hailey 
district,  developed  by  shufti*  of  5(Ky  and  1»1101>'.  with  7,000*  of  undei^roujid 
openings.     Hfts  a  complete  steam  plant,  20-fltaiiip  mill  and  SO-ton  cyftiiidi^| 

plant,  working  cupriferous  gold  ores.  ^^ 

COMPaSiA  MINERA  del  tiro  general,  S.  a.  MEXICO.  _ 

Offices:   2A,   Ojo  Caiiente   No.   S,   Aguascallentes,   Mex.     Mine  offi 
Charcas,  San  Luis  Potosf,  Mex.     Organized   1902,  under  laws  of  Mexj- 
with  capitalization  $375»(X)0  Mexican,  shares  $100  par.     J.  G.  Cnevelt 
Jr,,  president  and  gener^  manager;  W,   F.  Layer^  vice-president;  G. 
Wardman,  secretaiy  and  treaBurer;  L.  II-  Budrow,  superintendent;  DeWi 
Creveling,  assistant  superintendant ;  P-  Fuentes,  engineer;  Wm.  Mueller,  mil 
foreman.     Lands,  71  pertenencias,  area  176  acnfss,  &l»  a  ranch. 

Mine  is  opened  exclusively  by  shafts,  of  which  there  are  S,  the  dee] 
being  130  metres  and  277  metres,     Tlie  property  is  old  and  has  very  exi 
Bive  underground  openings^  developed  on  two  main  systems,  each  ha\i 
one  large  vein  and  sevenil  smaller  veins.     The  north  zone  shows  a  main  vc 
of  3  to  12  metres  in  width  and  the  souOi  vein  workings  are  idle.  pt*ndi 
establishment  of  a  conceittrating  plant  adapted  to  tiie  ore.    Ore  blocked  oi 
is  estimated  at  136,000  metric  tons,  carrying  an  avera^  of  2%  c*>pper  and  4; 
grams  silver  per  ton.  of  whicli  upwards  of  100,000  tons  will  avera^  not 
than  2.5%  copper  and  475  grains  silver.     Copper  occurs  exclusively  as 
sulphide.     Mine  has  partial  steam  power  plant,  using  considerable  anin 
power,  which  will  be  replaced  by  riiachiner>'  during  I9t)5.     The  concent  rat 
has  10  jigs,  tabk*s,  and  other  neeessar)^  macliincry.     The  stockholders  of  i 
company  own  a  private  railroad  of  15  kilometres,  30*  gauge^  willi  30-11 
rails,  running  from  the  mine  to  the  station  iit  l^os  Chareos.     Thb  has  i 
locomotives,  2  passenger  cars    and  16  freight  cars,    and  handles  300  toi 
diumally,  working  days  oidy. 

Buildings  at  the  mine  are  of  stone,  exceptionally  well  constructed.     Tl 
present  ore  prcMluction  averages  about  4,000  toiw  monthly,  and  is  expect 
to  reach  5,000  tons  by  latter  part  of  1905,     Ore  is  sold  to  the  American  Smr 
ing  ^  Refining  Co.     Since  September,  1902,  the  companj'  has  paid  $200 ,t 
for  this  mine,  and  has  built  a  railroad  and  made  other  improvements  costii 
somewhat  over   $200,000  more,  mxt  of   cArninga.     Dividend   payments 
$15,000  per  month,  Mexican,  wlieix^  begun  January,  1905,  in  addition 
which  $5,000  monthly  is  set  fiside  as  a  fund  for  a  new  concentrating  plant 
lixiviation  works.     The  company  plans  the  installation  of  ht?avy  hoists  ai 
other  umehiuer}'  and  the  decfiening  of  two  shafts  and  opening  of  new  level 
also  the  insiatlation  of  some  form  of  concentration  or  lixiviation  during  lS>05il 
At  present  this  company  is  the  largest  shipper  to  the  Agua^cidientes  platil 
of  tlie  AnK'ricnn  Smelting  &  Refining  Co.     Production  in  19<H  was  22.34^ 
bgs.  silver  and  875,005  kgs,  fine  coppeJ*.     Company  has  an  exix41ent  mai 
nitMil  and  in  a  property  of  proven  worth,  with  an  exceptionallv  bright  fut 
SOCIETE  AirONYME  MIHES  METALIQUES  DE  TOLOSA.  ^     SPAllf* 

Offices:  Monct'au  le.s  Mines,  France,     Mine  office:  Leiza,  NavaiTa.  Spain* 
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Capitalization,  715,000  francs,  in   1,430  shares,  par  500  francs.    Property  is 
iron  mines  in  Guipuzcoa,  and  lead-copper  sulphide  mines  at  Navarra,  latter 
including  the  Regina  and  other  mines,  which  are  undergoing  development, 
and  are  not  yet  producers. 
TOLTEC  CONSOLIDATED  MIlfE.  MICHI6A1I. 

Office:  care  of  Alfred  Meads  &  Sons,  Marquette,  Mich.     Lands,  320 
acres,  at  Greenland,  Ontonagon  county,  Michigan.     Production,  1851-1860, 
was  206  tons,  1,443  lbs. 
TOM  HAL  MUfllVG  CO.  WASHI1I6T0N. 

Mine  office:  Pateros,  Wash.     Thos.  B.  Warren,  president  and  general 
manager.  Lands,  5  claims  said  to  show  a  4'  to  lO'  vein,  carrying  auriferous 
and  slightly  argentiferous  chalcopyrite,  arsenopyrite  and  iron  pyrites.     Has 
steam  power,  and  is  a  dead  beat. 
TOM  MOORE  CONSOLmATED  MUfUVG  CO.  COLORADO. 

Mine  office:    Eureka,  San  Juan  Co.,  Colo.     S.  G.  Martin,  superintendent. 
Ores  carry  gold,  silver,  lead  and  copper.     Has  water  power. 
TOMAHAWK  COPPER  &  ZHfC  MHOlfG  CO.  ARKANSAS. 

Offices:  130  Broadway,  New  York  and  28,  St.  Swithin's  Lane, London, 
£.  C,  £ng.  Organized  Nov.  16,  18d9,  imder  laws  of  Arizona,  with  capitali- 
sation $1,000,000.  Chas.  E.  Welloone,  president;  R.  A.  Blair,  secretary. 
Lands  include  the  Tomahawk  copper  mine,  and  sundry  zinc  claims,  in  Marion 
and  Searcey  coimties,  Arkansas.  Two  100- ton  mills  are  said  to  be  under 
construction. 
TOHOPAH-ALOHA  MIiaHG  CO.  NEVADA. 

Office  and  mine:  care  of  W.  D.  Nelligan,  president,  Tonopah,  Nye  Co., 
^ev.  F.  W.  Johnson,  secretary.  Organized  1903,  imder  laws  of  South  Dakota, 
^th  capitalization  $1,000,000,  shares  $1  par.  Lands,  6  claims,  in  the  Lone 
Mountain  district.  Has  secured  ores  assaying  up  to  12%  copper  and  $60 
^Id  per  ton. 
TOKOPAH-UTAH  MIlfE.  NEVADA. 

Mine  office:  care  of  J.  L.  Justice,  manager,  Tonopah,  Nye  Co.,  Nev.     Has 
®®cuped  assays  of  9%  copper,  42  oz.  silver  and  $6  gold  per  ton. 
^RCH  LAKE  MINING  CO.  MICHIGAN. 

Office  and  mine:  care  of  W.  W.  Stockley,  Hancock,  Houghton  Co., 
^Cch.    Capitalization  $500,000,  shares  $25  par.     Lands,  1,280  acres,  mid- 
^^y  between  Calumet  and  Lake  Linden,  slightly  prospected,  1899-1900, 
^y  dtomond  driU  borings. 
^lUPEDO  MINING  CO.  NEW  MEXICO. 

Office:  135  Adams  St.,  Chicago,  lU.  Mine  office:  Organ,  Donna  Ana 
^.,  N.  M.  Geo.  E.  Wood,  president;  Har\'ey  E.  Rich,  secretary;  C.  B. 
^^^HSen,  superintendent.  Lands  adjoin  the  Copper  Bar.  Has  steam  power 
^•^  good  machinery  equipment,  and  has  produced  upwards  of  4,000  tons  of 
'^ 

^UPANIA  METALURGICA  DE  TORREdN.  MEXICO. 

Office  and  works,  Torre6n,  Chihuahua,  Mex.     Ernesto  Madero,  presi- 

^*^;  GarloB  Gonzalez,  secretary;  Donald  R.  Morgan,  mine  superintendent; 
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E.  Uarmes,  smelter  superintendent,  tlaa  etcain  power,  and  l,000-to& 

later  with  concentrator  and  briqufttinjEr  pUnL     Company  employs  a  Urge 

force  and  pkus  increasing  its  reduction  plant    and    establi^tiing    saroplini 

works  at  varioua  mining  camps  tributary  to  Torre6n.     Productiao,  1903, 

was  874,346  lbs.  fine  copper. 

TOSTON  COPPER  COMPANY.  MOHTAKA. 

Ollicc:  Pemisylvania  Bldg.,  Butt^,  Silver  Bow  Co.,  Mont.  Mine  office: 
Tostonj  Broadwater  Lk).,  Mont.  David  J.  Charles,  president;  Kmil  H,  Rei 
i.Mch,  \ice-president;  John  A«  Shelton,  aecret4i.ry' ;  W.  K.  Edwanls,  j^n^nd 
mmiager*  Organi35€^<l  Dee.  24,  lfW3,  nirder  laws  of  Arixona»  witli  capitaliiflr 
lion  $l,254),(J(Jt1,  shares  $5  par.  LaiuiH,  t>  claims,  area  120  acres,  showing 
3  fiis^ure  veins  in  porphyry,  witli  a  2tM)'  shaft  in  a  vein  of  about  15'  average 
width,  carrj^ng  chalcopyrite  assayiog  6%  copper,  I  ox,  silver  and  %2  i^ld  per 
ton. 
TOTTENVILLE  COPPER  CO.  HEW  YORK. 

Oflice  and  \vorks:     Tolteuville,  Staten  Island^  N.  Y.    Arc  copper  manu- 
facture n*  ciTily. 
TOWADA  MINE,  JAPAI. 

OwTird  :i(r1  operated  by  the  Fujiti  Gummi. 
TRAINER  MINE.  COLORADO, 

Mitie  oflit'o:     .Vscroft,  Pitkin  Co,,  Colo.     Michael  Hogan,  owner;  Wm,  P. 
Greene,  .superintendent.     Ore«  carry  silver,  lead  and  tripper 
TRAMWAY  MINE,  MONTAJIA. 

S^'o  Snoliouiish  and  Tramway  for  description. 
TRANSVAAL  COPPER  CO.  MEXICO. 

Office:  1408  Traction  Bkl^-.  CincinuHli,  Ohio.  Mine  office:  Cumpsd, 
8onora,  Mex.  Employs  475  men.  Organized  December,  1901,  under  iaira 
of  West  Virginia,  and  reorganized  July,  I9U3,  with  capilalixation  $6,200,000, 
Fharea  $10  par;  iasued,  $4,200,fXHJ.  F.  W.  Fink,  pri^ident  and  general 
manager;  H.  A.  Koehler,  vice-president;  O.  C,  lia&eh,  secretary*;  Alfred 
Vogelcr,  treasurer;  L.  G.  Cloud,  consulting  engineer;  pn*ceding  office 
Louts  J.  Hftuek,  J.  M.  Eilers,  Louie*  Hchnian  and  B.  Frt»il>erg,  direclorsj 
O.  L.  Neer,  supi-rintendenl ;  Dr.  A.  Sandberg,  smelter  superint-endent;  X 
T.  McDonald,  mine  superintendent;  W.  V\  Neihart,  cashier. 

Lands,  794  pertenencian,  area  1,966  acres,  abo  50-aere  smelter-$ite  aj 
25,000  acres  of  timber  and  grassing  land.'^,  in  the  Moctezuma  district,  shnwi 
8   ore   bodies,  occurring  aa  fitksure   veins  and    lensea.  on  which    16,000'  gfj 
develnptnent  work  ha\e  been  secured.     The  C^ibre  Rico  vein  is  opened  by 
shaftH   and  2  tunnels.     Shaft  No.    1,  200'  deep,  Hhou*s   ore    averaging  8' 
copjxT,  4  oz.  silver  and  $l.i50  gold  per  ton.     Shaft  No.  2,  140'  deep,  giv 
similar  assays.     Tunnel  No.  1,  length  VAT)\  gives  ores  averaging  9%  copperJ 
3  oz.  silver  and  $1,50  gold  per  ton.     Tuimel  No.  2,  OtHJ'  long,  givee  avei 
assays  of  -1%  coppt*r,  .H  oi.  silver  and  IL.50  gold  per  ton.     A   large  amoual 
of  ore  has  been  exposed  on  this  vein,  which  is  very  wide. 

Transvaal  No.  1  has  2  shafts  and  one  tunnel.     No.  1  shaft,  210',  is  in  ore. 
Shaft  No.  2,  the  working  shaft,  is  318'  deep,  with  steam  hoist,  2  Cameroe 
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pumps,  two80-h.  p.  boilers -and  a  Sullivan  air-compressor.  Levels  have  been 
opened  on  the  30(/  lift  and  considerable  ore  blocked  out,  this  averaging  3% 
to  8%  copper,  3  oz.  to  4  oz.  silver  and  $1.00  to  $1.50  gold  per  ton. 

The  Buckeye  mine,  with  about  2,500^  of  openings,  has  a  vein  ranging 
18*'  to  4J4'  wide,  assaying  12%  to  20%  copper,  10  oz.  to  35  oz.  silver  and 
$1.50  gold  per  ton,  with  2,000  tons  mined  and  2,500  tons  ready  for  stoping. 

The  San  Nicolas  has  a  250^  shaft  in  a  4'  vein  carrying  sUver-lead  values 
averaging  about  $45  per  ton,  with  about  3,000'  of  openings  and  6,000  tons 
blocked  out  for  stoping.  The  mine  has  a  steam  hoist,  two  80-h.  p.  boilers 
and  a  Sullivan  air-compressor. 

The  Virginia  gold  mine  carries  a  vein  said  to  average  15'  width  and  to 
carry  average  values  of  about  $12  per  ton  in  gold,  developed  by  about  1,000' 
of  openings. 

The  copper  and  silver-lead  ore  bodies  occur  as  fissures,  and  also  as  wide, 
mineralized  dykes  in  trachyte  and  rhyolite.  Copper  ores  are  mainly  bomite 
and  chaloopyrite,  with  occasional  chalcocite  and  the  usual  oxide  and  carbon- 
ate ores  on  the  outcrops.  The  ore  bodies  of  the  Cobre  Rico  and  Transvaal 
are  mineralized  dykes  of  great  width,  apparently  200'  to  300',  carrying 
low-grade  copper  sulphides,  associated  with  iron  pyrites  and  having  a  quartz- 
ose  gangue,  hence  liable  to  prove  silicious  and  require  heavy  fluxing.  The 
'  Cobre  Rico  and  Transvaal  No.  1  are  estimated  by  the  company  to  show 
about  2,500,000  tons  of  low-grade  ore  available. 

Work  was  begun  January,  1902,  and  has  been  continued  vigorously 
and  uninterruptedly  since  that  time,  with  forces  of  200  to  500  men.  Mis- 
cellaneous buUdings  include  an  engine-house,  boiler-house,  shaft-house, 
office,  assay-office,  boarding-house,  22x90'  general  store,  and  6  dwellings. 
Nearest  railroad  is  the  Nacozari  line,  45  miles  distant,  but  the  Cananea, 
Rio  Yaqui  y  Pacifico  is  surveying  a  projected  line  into  this  district. 

A  35-ton  reverberatory  furnace  has  been  erected  at  the  Buckeye  mine, 
and  this  was  making,  in  February,  1905,  about  7  tons  daily  of  matte  averaging 
65%  copper,  55  oz.  silver  and  $7  gold  per  ton. 

The  main  smelter- site  is  at  Cumpas,  15  miles  from  the  mines,  and  it  is 
planned  eventually  to  build,  at  this  point,  reduction  works  having  both  lead 
and  copper  stacks,  with  a  daily  caf>acity  of  about  1 ,000  tons,  to  be  connected 
with  the  mines  by  a  narrow-gauge  line  which  will  traverse  a  rugged  country 
and  will  be  neither  easy  nor  cheap  of  construction.  It  is  necessary,  how- 
ever, that  the  main  smelter  be  located  at  Cumpas,  where  there  is  a  good  site 
and  ample  water  supply.  A  start  is  being  made  on  the  big  reduction  plant 
with  a  lead  stack,  now  building.  The  lead  smelter  will  have  one  150-ton 
42x120'  steel  water-jacket  lead  furnace,  54'  high,  one  16x60'  reverberatory 
furnace,  three  80-h.  p.  boilem,  with  Worthington  feed-pumps,  condenser, 
feedwater-heater,  Connersvillc  blower  and  tandem-compound  engine,  steam- 
turbine  and  electric  generators,  sampling  plant  and  machine  shop,  with  steel 
furnace  building  and  5  other  buildinjgs. 

The  management  of  the  Transvaal  company  is  composed  of  solid  busi- 
ness men,    who  have  their  own  money  in  the  venture.     Development  has 
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id  tkt  propenj  pvcs  promise  of  m&icjng  m  t&f^  tnd 
r  «l  mpper,  IkmI  attd  ailver.     Stoek  has  b«eti  withdnvQ 

THAVSVAAL  GOPM&  GO^  LTD. 

Offices:  19-21.  Queen  Victortt  St..  London.  £.  C,  Eng.     S.  F,  Xalder, 
tcw-tniT*     Lo^tiatt  of  kiMfe,  if  mux,  unknown. 
COMPAGmS  0B8  MmS  0E  TaAllSYLVABIE.  HlTIIGAftY. 

Mine  office:  Bnasels,  Betpun^  Oipinixed  1903,  willi  eapiUltz^Unn 
2/XNlgOOQf.,  to  develop  miiiefl  of  cofifMr.leMl.  sine,  ochre,  and  coal,  in  Huopiry. 
QBWBRKSCHArr  TRAUnKTSDI.  GERJUIY. 

MiBe   olfin:   Bmamdktsm^ein    in    Han,    Braunschw(*ti^,  Gcntmny     A 
Kfednkk,  m^am^su,    Hm  2  riiafts,  the  Gertrude  of  34i  metr^  and  the  SUbi^ 
Mftrie  of  162  nietR»,  developtng  of«s  carrying  sine,  lead  and  oopiser.    Ea- 
ploys  30  men. 
TRAVERSELLA  MUIES,  LTD.  ITALt 

Volant Hfily  wuund  up,   December,  I902L 
TRAVOHA  MlifE,  MOIVTAJfA 

Office  and  mine:  care  of -Hon,  W.  A,  Clark,  owner,  Butte,  Silver  Bow  Co., 
Moot.     Martin  Buckley,  superintendent.     la  an  old  pro|>erty  in  the  scmtlh 
eaatem  pan  of  Butte,  originally  n  silvor  mine. 
GEORGE  A.  TRBADWELL  MIiairG  CO.  ARIZOEA 

Office:  27  ^lUiani  St.,  New  York.  Mine  office:  Mayer,  Yavapai  Cf)* 
Arix.  Enipbys  about  50  men.  Ha^  1,584  5iiaa>holdera— mc»stly  fools.  Or- 
ganiied  1899,  under  laws  of  West  Virginia,  with  capitiili£aliiiti  increa*ed. 
Jan.  21,  1905.  to  S3,500,0CX),  shares  $10  par.  Prof.  Geo,  A.  TnnidwcU.  pn 
dent;  Walter  S.  Logan,  vice-president  and  treasurer;  Mis»  Myra  B. 
8ecretar>^;  Emin  D.  Tread  well,  general  mana^*r;  Napoleon  Walineyer,  j 
superintendent;  Bertram  L.  Smith,  smeller  superintendent. 

Lands,  102  patented  claims,  area  l,8tH,  acres,  fdso  2(^0  acres  of  milli 
smelter  sites  and  30  acres  miscellaneous  lauda,  g^iviiig  tot^l  holding  of  2,] 
acres,  in  tlie  Verde,  Bijsr  Bug,  Peck  arid  Black  Canyon  districts,  suppo?^  1 
be  held  under  a  $2fKJ,t)0l»  lytmd  and  lease,  partially  paid,  tk>untry  riK^ks  i 
nm^;neaifin  slate  and  rhyolite,  ore  bodies  oCTurring  a^  replaccmenitt  in  I 
Klate,  fullowing  rhyolite  intrusions.  Five  ore  bodies  luive  been  devcbp 
to  various  extents,  these  averaging  5'  width  and  being  claime«i  by  ct)mp 
to  ^ive  average  assays  of  5^  copper,  5  oz.  silver,  and  $5  to  $50  gold 
ton,  from  rhalropyrite.  Formation  has  a  generally  east  and  west  lilrikc,  i 
<lip  uf  fdf  to  S<P  sou tl» ward.  (Ire.s  arc  clainu'd  by  company  to  be  ^'If-fliiXH 
LuiuIh  imluLk  tlic  BriHiikMhire,  Iron  Quet^n,  Clrff.  Hafkberr>\  Bogja^,  Hadg 
i'liHtimc,  Cr>'8tal,  Wallace  and  AgT^ia  Fria  grouiie.  Principiil  development^ 
i»n  th(*  Bit^okshin^  grijup,  opened  by  a  2S0'  shaft  and  1,(>S()'  uf  tunneb, 
about  70iy  of  drift*^,  shfiwinga  nuicentrating  ore  that  should  average 5%d 
upward  in  copfXT,  with  substantial  gold  and  i*ilver  values.  The  Iroii  Qu 
mine*  hfiA  a  3(MI'  shaft  and  I  p3fM)'  of  drifts.  The  Boggs  mine  has  a  :\50*  sJit 
with  I, UK)'  of  drifts:  the  HaekljerT>'  has  a  400'  mainsliaft,  witJi  about  1.5 
of  drifts  and  \b  cbimed  to  have  parallel  9'  and  7'  veins,  latter  running  10%  < 
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per  and  $10  gold  per  ton.  The  Cliff  is  opened  by  l,40(y  of  tunnels,  and  the 
other  properties  have  about  1,00(K  of  miscellaneous  shafts,  drifts  and  tunnels. 
Mr.  E.  p.  Treadwell  estimates  that  60,000  tons  of  ore  have  been  blocked  out 
for  stoping. 

The  mines  have  a  160-h.p.  steam  equipment,  and  the  old  smelters  have 
40-h.  p.  steam  and  80-h.  p.  water  plants.  The  mine  has  four  40-h.  p.  hoists, 
good  for  SOO'  each,  and  a  three-drill  Rix  air-compressor,  with  3  power  drills. 
A  50-ton  concentrator,  SOxlSO',  of  wood,  has  one  7x10*'  Blake  crusher,  one 
centrifugal  crusher,  2  trains  of  rolls,  7  Hartz  jigs,  2  Bartlett  tables,  sizers, 
screens,  elevator,  etc.  The  company  has  a  3-mile  narrow-gauge  railway 
touching  the  Hackberry,  Boggs  and  Queen  mines,  and  connecting,  at  Arizona 
City,  with  the  Santa  F^,  Phoenix  &,  Prescott  Railway,  which  reaches  the  new 
smelter  site  at  Blayer. 

The  old  Boggs,  or  Commercial,  smelter  is  of  80  tons  daily  capacity,  with 
a  calcining  furnace  and  two  40-ton  water-jacket  blast-furnaces,  connected 
with  the  Hackberry  mine  by  a  narrow-gauge  tram-line,  a  5-mile  pipe-line 
supplying  water.  A  new  smelter  was  built  at  Arizona  City,  which  was 
called  a  hydrocarbon  smelter,  and  had  the  approval  of  Prof.  Geo.  A.  Treadwell, 
the  ''eminent"  scientist  at  the  head  of  the  company.  It  was  heralded 
as  a  great  success  by  the  company,  in  its  misleading  serial  advertisements, 
and  "a  little  more  stock"  was  sold  on  the  strength  of  this  revolutionary  metal- 
lurgical invention,  but  it  turned  out  to  be  a  flat  failure  and  has  been  aban- 
doned. Company  now  is  building  a  new  smelter,  at  Mayer.  This,  probably 
thanks  to  Erwin  D.  Treadwell,  who  is  the  only  director  of  the  company  with 
horse-sense,  is  built  along  sane  lines.  The  plant  is  designed  for  500  tons 
ultimate  capacity,  with  a  250-ton  Mitchell  economic  hot-blast  furnace,  42x120^ 
*t  Uie  tuyeres.  The  new  plant  should  be  completed  reasonably  early  in 
1)K)5,  and  seems  to  be  well  planned.  The  location  is  good,  for  custom  smelt- 
^  purposes,  and  the  smelter  will  have  a  good  territory  to  draw  from,  especi- 
^y  since  the  burning  of  the  Val  Verde  smelter  has  eliminated  near-by  com- 
petition. 

Capitalization  of  the  company  was  increased  by  $500,000,  Jan.  21,  1905, 

^^^tensibly  to  secure  funds  "to  buy  ore".     Inasmuch  as  the  advertisements 

^  this  company  have  claimed  for  years  that  the  company's  mines  had  "im- 

J^ciise  bodies"  of  very  rich  ore  ready  for  mining  "as  soon  as  a  smelter  could 

*^  inovided,"  and  inasmuch  as  one  smelter  was  built  and  proved  a  flat  failure, 

^c  management  of  the  Treadwell  company  must  be  convinced  that  the 

^lilted  States  is  populated  mainly  by  idiots.     Early  in  1904  the  company 

^^^iined  to  have  40,000  tons  of  ore  blocked  out  in  the  Iron  Queen  mine  that 

^''^llld  average  8%  copper,  and  $7  to  $10  gold  per  ton — yet  the  Treadwell 

^'•ople,  with  unblushing  effrontery,  now  ask  for  more  money  to  buy  ore. 

Fcx  some  years  past  the  financial  columns  of  the  leading  American 

'■•tljr  pttpeiB  have  contained  the  modest  6-inch  advertisements  of  the  George 

•!j^  Treadwell  Mining  Co.     These  have  been  well- written,  interesting  and 

^^  of  deliberate  lies,  told  to  separate  fools  from  their  money.     Prof.  Geo. 

'^  TieadweU,  held  up  as  the  father  of  successful  miniag  in  the  southwest. 
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i  nf»vc»r  Tiii4Hi  {IS  m«re  than  »  stiirof  the  ft>urtii  iiiit;rriit!itlf  m  tlieanuun 
\u»  Jilk'i^od  siiCHT^sa^-a  wi*iv  suppijeud  to  lm\  c  been  made.  Erwiti  Trr»*l- 
wi'11  h  tn'iirrjilly  liktHJ  in  the  »outliwcst.  His  mtsfortuue  fxinsist*  m  being 
tHHmtH'tc'tl  Willi  t\w  vntnpany.  The  she-ec^rctJir)'  of  the  couipatiy  «*t|jns  til 
the  iidvertbeiiic(il5,  nntl  whUc  it  may  h9  llti|9RlLui(  to  call  Attention  to  iKr 
fart  lh»t  thtvse  advertbnieuts  wi-n? — and  yrt  ■**— peppened  with  Iks  is 
thick  na  mmns  tn  n  plum  pudding,  the  wi^man  wiio  lut^  been  itistnimrnul 
in  dmiriing  s^imef  hing  hk«^  a  uiilliori  dollars  out  of  the  (lOckets  of  the  rTrdubun, 
itiidt*r  fals*^  pn't^MiBts,  must  expert  to  be  nipped  o\'er  the  knuckkei  orcasion- 
ally.  (wpeciaUy  when  her  lasociAtcs  of  the  niale  sex  take  reftiee  behind  he/ 
prtticoAt^, 
BONA  TRES  GRACIAa  CHILL 

i.)th(v  iirul  nunc:  ChaAand,  Ata«miiiii.  diile.  Bitfifio  GMsres,  owTH^r; 
UoUrto  t'lu-trts.  rtiniia^r  Has  atcmin  p^«tr  atid  vmpkyys  about  100  rorn. 
TREVEDDOE  lOKIIfG  CO.,  LTD.  KSGlAlfD. 

Omec0:  13,  Thm(ciiM»rtoci  A%y..  LotMloo,  E.  C^  £&g.  ICne  office:  Bod* 
mil),  Coniwall.  En^.  J.  Morris,  chainaaa;  W.  HL  Adams^  secretary.  Or- 
(G^iiited  Aug.  IS,  1900,  with  capitnliiaiHfwi  £imjattO,  aittnei  £S  par;  isRifd, 
£»&,aNr  l>ebenture««  £7,50a  aulliaffiMd.  £5,200  iwtwtamliwg,  ai  S^t 
LaiKh».  500  aerve,  Itekl  ciffi  100-jrcar  1ms»,  mibjcct  to  nalal  and  vorahj* 
beamii;  tin  and  eopfier  ones.  KiKJwilu*  m  19Qt  ma  00  loas  of  bJack  tin 
and  1 75  toi^  i>f  7%  ttifp&t  an;. 
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company  also  owns  the  Michigan  gold  mine,  7  miles  northwest  of  Ishpeming, 
Marquette  county,  Michigan^  on  which  a  little  work  was  done  in  1903.  This 
property,  discovered  1885,  while  not  the  largest  unquestionably  is  the  richest 
gold  mine  in  Michigan,  having  a  vein  of  18'  to  30^  width,  carrying  com- 
paratively barren  quartz,  with  occasional  pockets  of  rich  ore  assaying  up 
to  $55,000  per  ton.  It  is  planned  to  continue  development  work  and  erect ' 
a  concentrator  and  leaching  plant  at  the  Arizona  property,  during  1905. 
TRIMETALLIC  MUfUVG,  SMELTING  &  REFimNG  CO.  MEXICO. 

OflSce:  care  of  P.  Sandoval,  treasurer,  Nogales,  Ariz.  J.  L.  Shepard, 
president.  Presumably  organized  under  laws  of  Arizona.  Lands,  9  groups 
of  claims,  in  the  Ures  and  Hermosillo  districts,  Sonora,  Mexico,  with  a  govern- 
ment concession  for  the  equivalent  of  about  100,000  miners'  inches  of  water 
from  the  Yaqui  river  which,  under  an  effective  head  of  160',  can  be  made 
to  develop  a  very  large  water  power.  Ores  carry  copper,  gold  and  silver. 
Management  considered  honest  and  property  of  much  more  than  average 
promise,  but  development  is  difficult  at  present,  owing  to  the  rebellion  of  the 
Yaqui.  Indians. 

TRDfOUllTAIlf  MUfUVG  CO.  MICHIGAN. 

Office :  27  State  St. ,  Boston ,  Mass.  Mine  office :  Trimountain ,  Houghton 
Co.,  Mich.  ^Employs  about  800  men.  Organized  1899,  under  laws  of  Michi- 
gan, with  capitalization  $2,500,000,  shares  $25  par;  $20  paid  in.  Annual 
meeting,  second  Wednesday  in  February.  Wm.  A.  Paine,  president;  Frederic 
Stanwood,  secretary  and  treasurer;  F.  W.  Denton,  general  manager;  preced- 
ing officers,  Chas.  H.  Paine,  Chas.  A.  Snow,  J.  Henry  Brooks,  John  Stanton, 
directors;  John  JoUy,  mining  captain;  H.  T.  Mercer,  engineer;  Edw.  Koepel, 
mill  superintendent;  Benj.  D.  Noetzel,  clerk;  Jas.  Vial  master  mechanic 
at  mine;  James  Richards,  Jr.,  master  mechanic  at  mill;  Will  Harris,  supply 
clerk;  Old  Colony  Trust  Co.,  of  Boston,  registrar.  Control  of  company  was 
taken  over  by  Copper  Range  Consolidated  Co.,  which  owns  practically  entire 
stock  issue,  in  September,  1903.  Comjmny  has  ]>aid  dividends  of  $3  per  share. 
Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1904,  disclose 
the  following  figures: 

Amount  cash  paid  in  on  capital  stock $1,200,000 .00 

Amount  paid  in  by  conveyance  of  property  to  company.        800,000.00 

Entire  amount  invested  in  real  estate 803,000.00 

Amount  of  personal  estate 2,557,632.04 

Amount  of  floating  debt 1,174,177.07 

Lands,  1,120  acres,  consisting  of  the  east  half  of  Section  19,  west  half  of 
Section  20,  north  half  of  Section  29  and  northeast  quarter  of  Section  30,  all  in 
Town  54  North,  Range  34  West.  The  Baltic  lies  to  the  north  and  the  Cham- 
pion to  the  south,  with  undeveloped  lands  east  and  west.  The  Trimoun- 
tain has  a  very  heavy  and  overburden  surmounting  the  ledge,  hence  it  was 
no  simple  matter  to  sink  shafts,  the  mine  being  opened  by  sinking  drop- 
sliafts  through  the  sand  and  crosscutting  to  the  lode,  raising  thence  to  surface 
on  the  angle  of  the  lode.  The  Baltic  bed  runs  15'  to  50^  wide  on  the  Tri- 
mountain tract,  with  an  average  width  of  about  25',  the  lode  being  well 
mineralized  across  its  entire  width,  mass  and  barrel  copper  occurring  near 


TWE  COPPER  HAXnBOOK, 


ol  A  loo  in  veigjit  lii^ve  beeo  found,  but  prinripi) 

Sfattfto  ftn;  all  of  the  SAme  sue  and  style^ 

compartments,  fnuned  with  14x14' 

liiBiy  timbcfing  being  required  to  withstand  the  pn^> 

aboflm  tlie  solid  rock,     Do-elopateut  of  tlie  iniue 


1 1«  2  amd  $  hsve  XJSDO^  pt  Hordh^rg  Sreci-mctmg  duplex  hoislBt  i 
mA  StKTZ'  cyindwa,  aad  18*  dmdbkHxmical  drums^  capable  of  raising  fV-ioii  j 
akipB  Irhb  a  ifefiiii  of  5j000^,  and  No.  4  is  to  have  a  similar  hoist  evcntu^y.  1 
Sbnffte  t^Zmnd  4  ldii«  ilii|iiente  riftaft-cockhouses,  4(bc62'  ou  ilie  fcroutid  and  j 
Si*  liilSJbsi  villi  aleei  ftmmm  aad  corruiEated  iroo  sides  and  roof,  each  equipped] 
with  e^gJMv  rtaawi  liaiiniiii  and  iw  18x24'  crushers,  with  room  for  twu aHdi^l 
tioMl  crmdMBm  «f  Ifae  aame  oiae,  afid  2,000-1011  storage  bins.     No.  1  bofi  i 

Lying  painlld  with  and  about  65'  west  £roin  the  Ualtic  lode  is  a  V4?ry 
wide  amYfidaloid,  cairfing  aome  heavf  copper  and  conindcTsble  stamp 
rock.  This  has  been  opened  by  a  erossicut  from  the  7th  level  of  Xo.  J  gha(t< 
and  has  been  explond  to  some  extent,  but  nothing  of  great  importance  fouiid^ 

No.  1  shaft,  l,0¥f  deep,  sunk  at  an  angle  of  6K^,  is  about  210'  north  < 
the  Cbampioii  boundaiy  line.    This  shaft  has  a  sand  overbuiden  of  abcnjt  ^ 
with  first  fovel  opened  ISS^  below  the  eoOar,  levels  being  lOO'  apart 
thence  downward*  de^^eloping  a  loqg  stretch  of  exoeptionaily  uniform  stopil 
giound  of  hig^  grade. 

No,  2  shaft,  1.023'  noKhea^t  of  No.  1,  is  976'  deep,  and  sunk  at  an  i 
of  OS",  with  practicaUy  the  same  equipment  throughout  as  at  No.  I, 

No.  3  shaft,  1,027'  northeast  of  No.  2,  sunk  at  an  angle  of  68°,  is  &3Sf 
deep,  with  a  sand  o%-erbuiden  of  about  60^.    Ground  is  much  disturbed  ahov^^_ 
the  second  level,  but  the  formation  becomes  more  regular  at  greater  depli^H 
showing  many  good  stopes.    Sinking  is  to  be  resumed  in  this  shaft*  ^^ 

No.  4  shafts  470^  deep,  went  into  commission  October,  lfK)3.  Thb  shaft 
has  a  temporary  hoist  good  for  a  depth  of  l.SOO',  and  is  showing  good  ground. 
Sinking  is  to  be  resumed  early  in  1905. 

Shafts  5  and  6  are  in  etnbr%*o.     At  the  site  of  No.  5  is  a  sand  o\Trbur 
mixed  with  boulders,  238'  in  depth,  which  will  prove  co«tly  and  ted  jot  is  I 
penetrate.     No.  6  will  develop  the  Trimountain  territory  to  the  Baltic  Ua 
Underground  the  great  average  width  of  the  lode  has  pres^uted  some  pr 
lems  for  solution  that  an?  peculiar,  in  the  Lake  Superior  district,  to 
Trimountain,  and  its  neighboring  mines,  tlie  Baltic  and  Champion,  open 
on  the  same  bed.    Dry-walling  with  waste-rock  is  used  extensively  and 
proven  its  value,  though  at  fimt  assailed  as  a  fad*     Another  departure 
interest  is  the  building  of  rock-chutes  from  waste  mine-rock.     These  an? 
roughly  circular,  with  inner  diameter  of   about  5',  and  are  built  up  and 
filled  about  with  waste  Uis  the  st<)pes  are  carried  upward,  the  chutes  bein 
built  up  at  a  sharp  pitch.    It  was  feared  that  descending  rock  might  cak 
upon  projections  of  the  inner  wall,  built  of  rough  mine-rock,  but  in  prarti( 
no  such  trouble  has  occurred,  the  wedging  of  the  surrounding  waste 
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terving  to  hold  the  walls  immovable.  The  saving  in  timbering  from  the 
use  of  dry-walling  and  mine-rock  chutes  is  very  great,  and  the  matter  is 
one  wortliy  of  investigation  by  such  other  mines  of  the  district  as  are  so 
situated  that  a  similar  system  could  be  put  in  use. 

The  principal  mine  buildings  and  machinery  are  in  the  neighborhood  of 
shafts  2  and  3.  The  machine  shop  is  32x45',  carpenter  shop  40x6(y,  smithy 
25x45'  and  warehouse  30x60',  the  shops  being  supplied  with  modem  ma- 
chinery and  tools.  There  is  a  35-drill  cross-compound  Rand  air-compressor 
at  No.  2  shaft,  with  a  Deane  condensing  plant  in  a  separate  building  adjoin- 
ing. At  No.  3  shaft  the  power  plant  is  housed  in  a  68x180^  steel  building, 
the  plant  including  a  battery  of  Stirling  water-tube  boilers  and  a  4,500' 
Nordberg  air-compressor  bought  from  the  Arcadian  mine.  This  machine, 
guaranteed  to  run  45  drills  only,  actually  is  running  65  drills,  10  pumps 
and  sundry  pneumatic  machinery,  giving  a  total  duty  equal  to  running 
90  drills,  or  twice  the  rated  capacity.  At  No.  3  there  is  a  large  coal  trestle, 
supplying  fuel  to  the  boiler-room,  and  a  cistern  near  No.  2  shaft  stores  water 
from  a  small  brook  for  the  boilers.  A  house  over  the  cistern  has  a  fire  pump, 
with  hose,  for  defense  of  the  mine  buildings  from  fire. 

The  company  has  upwards  of  100  good  dwellings  at  the  mine  location, 
all  new,  also  a  large  boarding-house  and  store.  The  location  is  growing 
rapidly  and  is  improved  with  well  macadamized  roads.  The  mine  is  served 
by  the  Painesdale  branch  of  the  Copper  Range  railroad. 

The  100-acre  millsite,  at  Beacon  Hill,  2  miles  west  of  Redridge,ha8  about 
one  mile  frontage  on  Lake  Superior.  The  mill  is  176x205',  of  steel  on  stone 
foundations,  equipped  with  4  Nordberg  stamps,  the  washing  machinery  for 
each  stamp  consisting  of  36  improved  Hodge  jigs,  6  slime  tables  and  one 
Wilfley  table,  with  a  small  but  complete  machine  shop  for  repairs  on  the 
second  floor.  The  steel  boiler-house  has  four  250-h.  p.  Stirling  water-tube 
boilers,  with  a  brick-lined  self-supporting  steel  smokestack,  7'  6'  in  diameter 
and  165'  high  and  an  addition  Ls  l>eing  built  for  2  more  250-h.  p.  Stirling 
boilers.  At  the  rear  of  the  boiler-house  are  3  coal  trestles,  under  each  being 
a  6x7'  tunnel  400^  long  leading  to  the  boiler-rooms,  the  floors  of  the  sheds 
forming  the  roofs  of  the  tunnels.  Feed  water  for  boilers  is  piped  from  a 
dam  across  a  small  stream  1,000'  distant. 

The  steel  pump-house  at  the  millsite  has  a  20,000,000-gallon  Nordberg 
pump  taking  water  from  a  well  connected  with  a  40^  riveted  steel  pipe,  running 
1 ,400'  to  an  intake  crib  in  Lake  Superior.  The  crib,  which  is  built  of  heavy 
timbers  braced  by  iron  rods,  is  42x56'  on  the  bottom  and  31'  high,  sunk  in 
21'  of  water,  weighted  with  1,800  tons  of  rock  and  anchored  into  the  sand- 
stone bed  of  the  lake  by  heavy  iron  rods.  The  40^  water-pipe  is  laid  on  the 
floor  of  the  lake  from  the  crib  until  shallow  water  is  reached  and  anchored  to 
the  rock  bed  of  the  lake  by  eye-bolts.  The  500'  of  this  line  nearest  shore 
^es  in  a  14'  trench  covered  with  cement  sunk  in  sacks.  Miscellaneous  build- 
ings at  the  mill  include  a  smithy  and  carpenter  shop,  each  18x30',  and  a 
24x36'  warehouse.  The  townsite  of  Beacon  Hill,  lying  on  the  slope  above 
the  mill,  has  a  number  of  dwellings,  the  townsite  and  mill  buildings  being 
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A  villi  S7  Ikm^  fiae  eapprr  per  tcia>  tiitt  f^  off  Inter  to  27  ll« 

M  ikupty,  tan  27  fta^  down  U»  IS  lb&.  per  loti,  bvi  «|^tii  has  gotieti  atxm 
30  l»L    IVe  mwcm  lor  Ikb  iwidm  tkrtvser  in  petcwiitafcc  is  not  fnr  to  setk. 
W.  Lftmson,  iKi  •df'^ppoim<d  guMdimi  of  speruhitots,  and  ibt 
!  rtitJr  of  SmmMmaJL  ctookmAimm  m  kigli  plarcft,  nits  ttie  owner  ot  a 
timjorilT  of  tlie  TiiiMnniiaiii  iloei,  mmd  foirvd  tlie  old  maiingem^nt  to  openU 
tl«r  nuie  on  a  radmil^  uraiS  >>■<■■■    ^^  maxt^  «as  Kougcd,  rick  nxk  rr- 
BH»t«d  «Mi  ptodocHiMi  — JnUBJawt  at  a  li%h  level  Ihfotigh  wilfully  rDhbing 
IheniiM^allhecocpeaseQf tbefatim.   Bf llmeUctiesdivkleiKlsaiggregatiiiiE 
HMJJQD  wtg9  iwuMMml  out  in  1903,  yH  tine  iniiw  «b8  turned  o\*er  to  the 
Copper  R«i«e  vkli  a  ioatiii«  deN  of  ttpwuife  of  $750,0X1.     Tiie  LttivKH) 
wmum^fetueni  is  bti^htiai:,  because  fundairifiilaJly  oppoeed  lo  soiuid  aense  aiid 
lioaeEtT.    The  TrimouDiiiiii  «ae  reamed  fmai  bis  corrupt  dieiatioo  id  ttzn^. 
and  tinder  the  hoitcsl  and  eapahlr  nanagenMDt  now  e^ijoyed,  *»  aIowIv 
flusdj  gfUipg  back  Ui  the  Mwnd   poeHion  it  merits     Notes  aggreigatj 
alMMil  t^MflOO^  asranied  wbea  Use  laine  was  taken  over,  have  baeii 
laKgely  liqiiMkaed,  aad  br  1906  tKeTriiiMNiDtain  will  have  gotten  tn  0Uth  shape^ 
pbjrnndljr  i»d  finanrUly,  that  ii  caa  inrtease  productjon,  increase  the  peff^ 
centsge  of  eopper  tn  fvrk  stamped,  aad  earn  rety  bandsooie  prpfits.    Tlir 
.  feiMfal  inana|:«nent  is  balh  hoooet  and  capably  and  tlie  hw^al  niAo- 
ii  notably  elSrienU 

immrr  odpfer  go.  CAiiFOiUfU. 

tlfllic^:  33  Stale  St.,  Boston.  Mmr.  Mine  office:  Kenn<^t.  Slta^tta  Co., 
Oftl,  Forrest,  one  $10,0(10  gnukfTsI  manaicvr  and  two  $r}>a-dity  wateltincti* 
Oipuiixed  1900,  under  law^  of  New  Jn9ip\\  with  caiHtaliaation  $6,000,11001 
sltares  $25  paj.  Thos.  W.  I^tiiRon,  pnsideiit;  Wm.  Rilev,  '^'ice-presideiit ; 
Homer  Alljeis,  secretaiy;  Allen  Arnold,  tfeasnrer;  precedini;  officers,  L4Wii9 
Auerfisch,  Arthur  P.  French,  Henry  H.  Amt>ld,  Fnuik  E.  Chase  and  Kenneth 
K.  McLaren  (Mcl^&ren  is  a  New  Jcr?«?y  ^inea-pig.  wl*o  is  a  ''director"  in  s 
vast  number  of  New  Jersey  eorporationsv  good^  had  and  indifferent >  dir^rtor^; 
Austin  H,  BrowTi,  general  manager;  American  Loan  Sl  Trust  C6^  of  Boston, 
transfer  agent;  International  Trust  Cb.f  of  Boeton,  ic^gjatxar. 

Lands,  1,700  acres,  also  a  422-acre  smelterHcdte  and  a  patented  townsite, 
near  Ken  net  t,  giWng  a  total  area  of  3,655  acres.  Principal  mining  lands  Ht^ 
the  Shasta  King  and  King  Copper  groups.  Tlie  Shasta  King  group,  12  clBiin«v 
la  4  miles  east  of  Iron  Mountain,  on  the  south  fork  of  Squaw  creek,  adjoining 
the  Balaklala  mine.  l3e\dopment  is  by  (unnds,  main  tunnel  hieing  IxS* 
and  1,145'  long,  with  double  tnun  tracks  and  a  7jS^  double-track  tunnel  lia* 
been  driven  175'  lower.  The  mbie  ba^  ab<Mit  7,400'  of  underground  openiruc^ 
and  the  tract  has  been  paHiaHy  explortxJ  by  5,11*^ of  diamond  driU  borii^s. 
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Ore  body  is  a  lense  claimed  to  be  approximately  ISC'  wide  by  l,00(y  long,  of 
unknown  depth,  said  to  give  e\ndence  of  strength  and  to  be  likely  to  prove 
persistent  to  good  depth.  The  mine  is  claimed  by  the  management  to  have 
1,200,000  tons  of  ore  in  sight,  with  nearly  500,000  tons  blocked  out  for  stoping, 
but  this  statement  is  denounced  by  Lewis  W  Aubury,  state  mineralogist  of 
California,  who  is  a  competent  authority  and  an  honest  man,  as  a  gross  ^d 
wilful  prevarication.  The  crosscut  tunnels,  driven  in  from  the  sides  of  the 
mountain,  are  connected  by  drifts  in  the  ore  l)ody.  Ore  is  a  low-grade  dis- 
seminated chalcopyrite,  averaging  somewhere  between  2%  to  4%  copper,  with 
about  $1  gold  and  silver  values  per  ton.  Rumors  have  been  printed  that  the 
ore  body  is  merely  a  blanket  vein,  pinching  out  just  below  present  workings, 
but  best  evidence  is  that  the  ore  body  is  a  lense  of  unknown  but  probably 
considerable  depth. 

The  King  Copper  group  of  22  claims,  about  2J^  miles  south  of  the  Shasta 
King,  has  about  1,000^  of  development  work,  no  ore  having  been  found  in 
place  as  yet.  The  Statesman  group  lias  been  explored,  with  a  view  to  locating 
and  developing  silicious  ores  required  for  fluxing.  The  Uncle  Sam  group, 
held  under  option  and  lease  by  the  Trinity,  also  has  been  explored  for  fluxing 
ores,  the  Trinity  having  large  bodies  of  low-grade  cupriferous  iron-sulphides, 
but  lacking  the  silicious  ores  required  to  make  free-smelting  furnace  mixtures. 
Some  oxidized  ore  has  been  found  at  and  near  surface,  this  running  3%  to  8% 
in  copper  tenor.  Surface  improvements  include  a  $20,000  office  builcyng, 
assay-oflice,  hospital,  warehouse,  shops  and  about  25  dwellings  for  employes. 
The  operating  plant  has  steam  power,  a  6-drill  air-compressor,  power  drills 
and  one  diamond  drill.  The  smelter-site,  at  Kennett,  is  8  miles  from  the  mine, 
with  which  it  is  connected  by  railroad.  Grading  for  750-ton  reduction  plant 
was  discontinued,  1901. 

At  the  company's  annual  meeting,  February,  1905,  the  president,  Lawdbn, 
was  authorized  to  build  a  smelter  ^'according  to  specifications  submitted  by 
general  manager  Brown."  There  is  considerable  speculation  as  to  what  has 
become  of  the  $972,000  of  working  capital  intrusted  to  president  Lawson 
several  years  ago.  No  financial  statement  has  been  vouchsafed  by  the  vir- 
tuous Lawson  for  several  years.  Presumably  he  has  been  too  busy  writing 
magazine  articles  attacking  the  Amalgamated  Copper  Co.,  since  he  became 
too  stenchful  for  the  olfactories  of  even  that  hardened  lot  of  market-riggers. 
In  order  to  find  funds  to  build  the  new  smelter  the  Boston  Stock  Exchange 
kindly  permitted  Lawson  to  list  the  balance  of  the  Trinity  stock,  amounting  to 
80,000  shares,  early  in  1905.  The  Boston  Stock  Exchange  has  enjoyed  an 
exceptionally  good  reputation  heretofore,  but  tliis  matter  of  listing  such 
utterl}'  rotten  stock  as  the  Trinity  is  calculated  to  shake  faith  in  the  ex- 
change. What*  the  Boston  Stock  Exchange  needs — and  needs  badly — is 
enough  courage  to  back  upt  its  honest  convictions. 

In  the  prospectus  of  the  Trinity  Copper  Co.,  issued  Oct.  20,  1900,  Lawson 
predicted  that  from  August,  1901,  the  net  earnings  of  the  company  would  be 
"at  least"  two  to  three  million  dollars  yearly,  and  that  by  that  time  at  least 
$30,000,000  worth  of  ore  would  be  blocked  out.     The  mine  is  said  to  have 
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been  bought  by  Lawsoii  for  1165,000  and  a  stock  coDisideration,  and  w«* 
capiUlized  at  the  niodc^t  8um  of  six  aullions,  that  being  Lawson's  idea  of 
the  "square  deal"  to  his  followers* 

Lawson'8  mining  <'areer  is  malcKJomus.  He  tx)onied  Arcadian  at  $75,  and 
Inler  it  went  to  75  cents.  He  unUmded  Butte  &  Boston  at  a  fancy  price  on  ha 
trusting  employers,  the  Amalgamated.  He  gutted  Trimount^in  and  pwd 
di\'ideiida  wlien  the  mine  owned  nearly  or  quite  a  million  dollars.  He  did 
the  dirty  work  for  the  Amalgamated  and  now  pretends  t^  expose  lliat  com- 
pany. LiiWHon  combines  the  personal  polish  of  a  Chesterfield  xsith  the  vocab- 
ulary of  a  fiwhwife,  and  to  the  instincts  of  a  horse-tliief  adds  the  buisimw 
methcnb  of  a  tin-hom  gambler.  Those  who  foQow^  him  need  not  be  sur- 
pri.scd  if  any  are  robbeci  at  some  turn  of  the  ixwid. 
TRIUMPH  GOLD-COPPER  CONSOLIDATED.  SMELTIHG, 

LAND  A  IRRIGATION  CO. 

A  rniud,  fmjinntiHl  Viy  the  notorious  Wcmac  gang  of  swindlers.  I 

TROUT  CREEK  COPPER  MUTHTG  CO. 

Letter  n»turued  unrlaimed  fmni  fonner  office,  Tacotua,  Wa^ih. 
TROY  COPPER  CO.  ARIZONA. 

Mcr^:cil,  19D2,  in  Troy-Manliattan  Copper  Co, 
TROY  GOLD  MINING  CO.  COLORADO, 

Mine  fiflifc:  Gmnife,  Chaffee  Co.,  C'Olo.     G.  Falconer,  superintends n t . 
Ores  (firry  gold,  .-iilver  and  copper.     Has  t^team  power  and  20-tim  coiu'ea- 
trator. 
TROY-MANHATTAN  COPPER  CO.  ARIZONA. 

Office:  505  Postal  Telegraph  Bldg.,  New  York,  Mine  office:  Troy, 
I^nalCo.,  Ari«.  Employs  about  60  men.  Organized  July,  1902,  under  la 
of  Maine,  with  capitaHzation  $3,000,000,  sharci?  $10  par;  issued,  $2,500. 
Pfrscnl  company  is  an  ainalganmtion  of  the  Troy  Copper  Co.  and  the  Man- 
hnttan  Copper  Co,,  which  had  adjoijiing  properties.  John  \\\  8is9on,  pnat- 
deni;  Vinreiit  P.  Tonuuiiu*,  stKretarj';  Chas,  H.  Cuttings  general  man^geff 
Tho«,  Kavatiaugli^  superinlendent;  J.  C.  Devine/ mine  foreman.  J 

Lands,  approximately  1,200  acres,  in  the  Troy  district,  about  I 
miles  iiortheiust  of  Kchin,  with  5  claims  more  or  less  developed,  principal 
work  being  on  the  Troy  property,  which  inchides  the  Alice  and  other  grou] 
with  aggregate  area  of  567  acres.  The  Troy  has  4  shafts,  including  a 
two-compartment  main  shaft,  with  alniut  7,000'  of  tunnels.  The 
workiing  tunnel  of  the  Alice  is  about  1,700'  long,  intersecting  the  lode 
at  a  dept  h  of  nearly  SOO'.  It  is  planned  to  connect  the  mouth  of  this  tunnel 
with  tlic  t<mcitcr  by  an  aeriid  tram.  The  various  mines  have  about  30,000^ 
of  underground  oiK'nings.  Ores  of  the  Alice  are  sliglitly  auriferous  »iid 
argent  if  erou.s  oxides  and  snlphidew,  nmging  8%  to  Hi*?}  iu  tenor,  smeJlet 
retuniK  for  1002  }ia\ing  given  an  avemgi'  of  wjjont  10%  copper.  Vein 
3'  to  ir  in  width,  increasing  at  liottom  of  shaft,  where  it  is  very  soft 
requires  spilling.  The  Sisson  shaft  shows  a  6'  vein  of  sulphide  ore,  ap] 
ently  a  fis^sure  in  limestone,  said  to  avernge  alumt  5.5%  copper.  Tlie  Buck* 
winze  is  said  to  show  a  25'  vein  of  malachite  gi\'ing  snieUeT  returns  of  6' 
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to  10%  copper.  On  the  ^91  claim  there  is  a  body,  said  to  be  of  considerable 
size,  of  wolframite,  from  which  the  company  plans  to  produce  commercially, 
a  small  concentrator  having  been  built  for  the  purpose  near  the  Davis  shaft. 
Equipment  includes  2  gasoline  hoists,  a  Leyner  air-compressor  and  an  electric 
plant.  Petroleum  is  used  exclusively  for  fuel.  The  old  60-ton  smelter, 
at  Riverside,  on  the  Gila  river  was  blown  in  early  in  1901  and  closed  down 
permanently,  August,  1904.  The  plant  never  ran  regularly  and  experienced 
much  trouble  from  shortages  of  both  coke  and  water.  The  new  smelter 
was  blown  in  January,  1905,  but  closed  down  after  10  days  run,  owing  to 
serious  washouts  that  prevented  receipt  of  both  coke  and  petroleum.  The 
construction  of  the  Phoenix  &  Eastern  railway  to  the  smelter  should  enable 
the  company  to  produce  upon  a  living  basis,  impossible  previously  because 
of  a  wagon-haul  of  75  miles  for  all  fuel  and  supplies.  The  past  experience 
of  the  company  and  its  predecessors  has  not  been  of  an  altogether  satisfactory 
nature,  but  the  present  management  seems  honest  and  capable,  and  with 
a  railroad  the  property  \tAs  a  fair  chance  of  winning  success. 
TRUE  BLUE  COPPER  MINES,  LTD.  BRITISH  COLUMBIA. 

Lands,  6  claims,  on  Houser  Creek,  Slocan  district,  British  Columbia. 

TRUST  RUBY  MINE.  COLORADO. 

Letter  returned  unclaimed  from  former  office,  Ouray,  Ouray  Co.,  Colo. 

TSCHOUDAK  MINE.  RUSSIA. 

A  small  producer  in  the  Russian  Altai.     Ore  is  chalcopyrite,  with  quartz 

gangue,  occurring  in  a  vein  ranging  up  to  24'  width. 

TSUBOI  MINE.  JAPAN. 

Mine  office:  Tsuboi-mura,  Kume-gori,  Mimasaka,  Japan.  Ore  is  chal- 
copyrite, associated  with  iron  pyrites,  averaging  13%  copper  and  0.2% 
salver,  occurring  in  three  principal  veins  of  2'  to  A*  width,  running  parallel 

to  plane  of  stratification  of  paleozoic  clay-slate  and  schalkstein.     Production 

in  1900  was  183,876  lbs.  fine  copper. 

AKTIEN-GESELLSCHAFT  TUBALKAIN.  GERMANY. 

Mine  office.    Adenau,   Rheinprovinz,  Germany.     Has  ores  of  copper, 

lead  and  iron.     Apparently  idle. 

TUBUTAMA  MINING  &  REDUCTION  CO.  MEXICO. 

Mine  office:    Tubutama,  Altar,  Sonora,  Mex.     Lands,  300  perteuen- 

<^,  including  a  number  of  antiguas,  adjoining  the  Sonora  Mining  &  MiUmg 

^.    Property  said  to  be  promising.     Presumably  idle. 

^CK  MINE.  VIRGINIA. 

Undeveloped  property  in  Halifax  Co.,  Va.     Fully  described  in  Vol.  II. 

^tnu  TULIPAN.  CHILE. 

IGne  office:    Chafiaral,  Atacama,  Chile.     Zoilo  Rojas,  owner;  R.  Olquin, 

*^])erinteiident.     Has  steam  power  and  employed  50  men   at  last  accounts. 

^^Y  COPPER  MINING  CO.  COLORADO. 

Office:  Encampment,  Wyo.  Mine  office:  Pearl,  Larimer  Co.,  Colo. 
^^tganized  1901,  under  laws  of  Wyoming,  with  capitalization  $1,000,000, 
^Haies  $1  par.  Leo  Davis,  president  and  general  manager;  F.  J  Lordier, 
^^cietary  and  treasurer;  J.   D.   Tully,  superintendent.     Lands,    12  acres, 
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pcitcntrd,  abo  a  5«rrf*  rmlkltCt  ttlRiwlrig  4  fissure  veins  eairying  o^udeand 
carlM>rinfo  on?s.  of  which  one  b  Ijeing  developed,  this  ha\itig  an  avenfv 
width  of  25'  and  t*ikrr>'ing  «*timal<*d  average  values  of  6%  copper  snd  $4 
gold  p^r  («>[i,  opened  hy  a  175'  nuiiii  shaft.     Has  t^lcani  power. 
TUIfABERG  MIHE,  SWEDHT. 

A  Svveih^h  pro|>erty.  produdug  tnainly  silver,  wiihiead  auid  copperas 
hy-pnxlurts.     Miiia  ssluifi,  5H.S*. 
TURGOVSKI  WORKS. 

Mill*'  olBce:     IVrni,  Ruj^ia.     D.  T.  Zahannnlii,  maimger, 
in    19CK>  wm   U  LfiSri  l\m.  fine  copper, 
TURK  MINING  &  MILLING  CO. 

iiltire.:     Dn veiipurt,     VViish.     Mine    offiee: 
carry  gold,  copp*tr  iuid  silver.     Employed  15  men  at  last  a<^coutit«. 
TURNAGAIN  ARM  GOLD  MINIlfG  CO.  ORIGOlf, 

Wiuv  tilltn  :     *  'iil»levilk%  Uro.     l^  o^x^raied  by  the  Killen-Wartier-SiewMt 
Co.     I).  L.  Kiilcn,  umnaper.     Properly  i^j  the  Crarker-(  J regon  mi i«*,  carnniii? 
ortM  of  gohl,  sihcr.  lead  and  copper.     Has  steam  power  and  IQ-statup  mill. 
etT>|tlovih^  nlnju(    ,'l(l   men. 
TURQUOISE  COPPER  MINING  CO.  ARIZONA 

Mine  i4fuc:  Gh^vson,  (\m  hiso,  Ariz,  W,  H.  MeKitlrick,  Ruperintendeiit. 
TUSAS  PEAK  GOLD  &  COPPER  MINING  CO.  NEW  MEXICO. 

Otfice:  3r>4  Uiver  St.,  Mnnistee.  Mich.  Mine  ciflicre:  Trea*  Pii?diwv. 
Taos  CV».,  N.  M,  Loim  E.  Morris^  president;  CVuisljiiiiine  Fleissner,  vir<?- 
president;  James  U\  Murray,  secretary;  <Kto  Rosenfeld,  treasturer.  Lands, 
1 1  claims,  a}H.>ut  12  miles  wej^t  of  Tr«?s  Pieiirajs,  in  the  Bromide  district,  said 
to  hIiow  a  13'  vein  currying  ahout  5'  of  sliipping  ore  and  8'  coiicentmttng  ore* 
Ort'i^  iiTi'  urgent  if eroiii  and  auriferoiia,  and  are  said  by  eompany  ta  carry 
|il:iii(iiim  iiImk 
TWENTIETH  CENTURY  GOLD  ONTARIO  &  ARIZONA. 

MINING  CO.,  LTD. 

uilire:  35  t^mrt  St.,  Tioston.  Mass.  C^apitaUsaiton  $2,000,000,  shares 
$IU  par.  Antliniiy  Hlum,  president;  Dr.  Jolui  Mollath,  secretary.  Ij»ndM 
include  gold  proyMTty  in  the  Rainy  Lake  ihsfricl  of  Ontario,  and  copper 
cluini?<  in  tWhi^^e  couidy.  Ari/otia.  Compuny  fniid  ilividenda  until  Jannnry. 
HM>t,  hnt  it  is  not  certain  that  dividends  were  oanied.  Gold  mineti  idle 
t*op|x*r  rluiins  dil  tt*. 
I'Wm  BUTTES  MINING  CO.  ARIZONA 

t)tficc:  care  of  Hon.  Da\id  S,  Rose,  prcijident,  Milwaukee,  Wb,  Mlm* 
lillicc:  Vnd»  Viuiii  Co.,  .\ri7*.  Employs  40  men.  Property  was  bought  by 
pn^sent  owners,  (^'tol>er,  1903»  for  $125,000.  Lands,  cin-a  30  claims, 
in  tlic  foothills  of  the  Sierritu  Mountains,  Helvetia  dii*triet,  28  miles  «DUfh 
cif  Tucstni.  Pnip#Tty  wu**  tip^t  opentMi,  circa  l&SO,  but  never  \nis  sueeessfu!. 
although  alwaVH  con?*idered  rich.  The  ore  occurs  Iw^tween  »  limestone  fo*>t* 
wall  and  ginnite-jmrpbvTy  hanging-wall.  The  Clipper  Glance  mine  has  a 
35(1'  main  shah  with  carlMnmte  ore  on  the  30O'  level,  and  the  Morgan  mir*c 
\u%»t  u  115'  shaft,  bottouicd  in  ^ntpfiidc  <»m'  said  tu  average  11%  copper,  the 
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upper  45'  of  the  shaft  showing  copper  carbonates.  It  is  said  that  the  manage- 
ment contemplates  sinking  a  3-compartnient  working  shaft.  Mine  is  said 
to  have  about  30,000  tons  of  medium  to  high-grade  ore  blocked  out  for 
stoping.  Machinery  outfit  includes  hoists  and  an  air-compressor.  Water 
for  a  smelter  can  be  secured  from  tlie  Santa  Cruz  river,  5  miles  distant,  and 
company  plans  installing  a  new  mining  plant  and  building  a  smelter  ivith  a 
100-ton  water-jacket  blast-furnace.  Tlie  Twin  Buttes  liailway  Co.  is  said 
to  have  been  incorporated,  October,  1904,  for  the  purpose  of  building  a 
27H-n"le  standard-gauge  line  from  Tucson  to  the  mines.  The  company  is 
composed  of  business  men  of  excellent  standing,  and  the  property  is  con- 
sidered one  of  merit. 
TWIN  CITY  DEVELOPMENT  CO.  COLORADO. 

Office :  care  of  C.  O.  Patton,  secretary  and  treasurer,  Chicago,  111.  Mine 
office:  Turret,  Chaffee  Co.,  Colo.  W.  J.  J.  Root,  president;  J.  J.  New,  general 
manager.  Lands,  5  patented  claims,  known  as  the  Vivandiere  group,  13 
claims,  known  as  the  Twin  City  group,  and  the  townsite  of  Minneapolis. 
Main  shaft,  615',  with  considerable  development.  Has  a  concentrator,  to  be 
of  50  tons  daily  capacity  when  fully  equipped,  which  now  treats  about  25 
tons  daily,  putting  about  ten  into  one. 
TWIN-EDWARDS  COPPER  MINE  CO.  NORTH  CAROLINA. 

Office  and  mine:  Greensboro,  Guilford  Co.,  N.  C.  Organized  September, 
1902,  with  capitalization  $100,000,  shares  $100  par.  Lands  are  sundry  old 
properties,  including  the  Twin  mine,  which  was  worked  previous  to  circa 
1861,  and  has  an  18'  vein.  Has  steam  power  and  employed  about  20  men  at 
last  accounts. 
TWO  BIT  GOLD  &  COPPER  MINING  CO.  COLORADO. 

Supposed  to  have  claims  in  the  Two  Bit  district  of  Colorado. 
TYEE  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

Offices:  45,  Leadenhall  St.,  Ix)ndon,  E.  C,  Eng.  Mine  office:  Duncans, 
Vancouver  Isld.,  B.  C.  Works  office:  Ladysmith,  Vancouver  Isld.,  B.  C. 
Employs  120  men  at  the  mine  and  100  at  the  works.  Organized  April  4, 
1900,  under  laws  of  Great  Britain,  with  capitalization  £180.000,  shares  £1 
par.  Thomas  Headland  Wilson,  chairman;  Wm.  Gardner,  secretary;  Cler- 
mont Livingston,  managing  direi*tor  and  general  manager;  Edw.  C.  Musgrave, 
mine  superintendent;  Thos.  Kiddie,  smelter  superintendent.  Paid  dividends 
of  10  %in  1903  and  20%  in  1904.  Lands,  13  claims,  crown-granted,  area 
400  acres,  also  45-acre  smeltersite,  60-acre  tramway  terminal  and  800  acres 
timber  lands,  all  in  the  Somenos  district,  on  Mt.  Sicker,  about  11  miles  north- 
west of  Duncans,  and  about  80  miles  from  Vancouver.  Country  rocks  are 
schists  and  diorite,  carrying  a  lense  in  banded  schists,  the  schists  themselves 
carrying  up  to  2%  copper,  with  small  gold  and  silver  values,  and  being  suit- 
able for  fluxing.  It  was  thought,  in  tlie  early  stages  of  work,  that 
three  lenses  had  been  discovered,  but  upon  more  extensive  development,  it 
became  apparent  that  in  reality  these  were  one  great  lense  of  20^  average 
width  by  1,500^  length,  and  of  at  least  600'  depth.  Apparently  the  Tyee 
and  Lenora  are  joint  owners,  the  Tyee  being  the  princii^  shareholder,  iu  a 


great  lense  of  upwards  of  2^000'  in  length.  This  ore  txidy  carrier  an  a\crafr 
of  4%  copper,  2.5  oz.  silver  and  $3  gold  per  ton.  It  also  averages  about  3^% 
barium  sulphide,  and  about  6%  stiric,  rendering  the  ore  pefraclary  in  Bmeitio|, 
Tiiat  it  is  so  well  smelted  is  a  great  credit  to  the  local  management  d  Hm 
company, 

T\w  Tyee  main  shaft,  eOC  deep,  ia  to  be  carried  to  a  depth  of  l,QGff. 
No.  2  shaft  is  200'  deep^  and  No,  3  shaft,  on  the  XL  claim,  with  2  compAft- 
ments,  IH  ISC'  deep,  and  Ls  to  be  sunk  further  during  1905.  The  mine  hni 
about  2  miles  of  undcrgnmnd  opciungts,  and,  ai  the  consenativc  estinistfl 
of  the  tnauagemcut, shows  a  yc^ar's  supply  of  ore.  Other  olj«ien*eR$  put  tb« 
ore  re^ervci^  at  two  tu  fi>ur  3'ear8.  Kquipntefit  at  the  mine  includes  5  Uiilei^ 
hoists  of  20-h.  p.  and  50-h.  p.,  5-drill  and  10-drill  air-compreaBors,  and  i 
pumping  plant  raising  l(KJ,fX)0  gallons  daily  in  a  *ingle  lift  of  l^SOO*,  There 
fil«>  m  n  tynwimlt  and  an  orcHiressiiig  plant  at  the  mine.  The  latter,  at  tlie 
main  shaft,  haii  a  No.  4  Gate*i!  cruj^ber^  Blake  crusher,  grizzley^  rolls,  grinden^ 
Snyder  antomatic  samplers  and  an  urt^-?4Cirting  belt.  From  the  aortiiig-belt 
ore  is  delixered  to  lOO-ton  ore  bunker^*,  and  thence  to  a  dy^-nnie  aerial  tram 
with  half-tt»n  liuckct^  opemted  i»y  a  4-h.p.  engine  for  starting » gravity  furaisli- 
itig  the  real  motive  pnwer,  there  being  a  drop  of  2,000'  between  the  min«' 
and  the  40t)-t(in  ore  bunkers  at  the  lower  tenninus  of  the  Ime,  on  the  Eaqui-J 
niault  &  Nanaimo  Kail  way.  From  the  lower  bunkers  ore  ia  carried  17  miie*! 
to  the  smelter  in  30-ton  bottom-dumping  cars.  Buildings  at  the  mines 
dude  engine-house,  l>oilcr-hnuse,  smithy,  carpenter  shop^  store,  boardi 
huua*!  and  bunk-Hnust;,  all  of  wo«id. 

The  reduction  works,  at  Ladysuiith,  are  well  Icx-ated,  having  a  45-acf? 
site  on  Oy^^ter   Harbor.     A    notable  feature  of   iliec^e   works  is   the   roMt- 
yard.      Ores    are    dumj>eil    from     the    rnilrtiad    hopper-cars    into    sixteen 
100-toii  receiving  bins,  with  hopper-laottoms  and  screen-topje,  latter  set  at 
angle  of  40'^,  all  lines  under  J-^*  mesh  falling  into  separate  eompartmenta 
built  in  the  center  of  each  bin.    The  le^el  of  the  roast-yard  is  about  8'  bdow 
the  tram  tracks?  running  under  the  recei\'ijig  bins.     Tlic  yard  has  6  permanent 
trestles,  00'  apart  fnim  center  to  center,  and  ut  right  angles  to  the  permanent 
trestias  are  t>  Irenchet*,  each  4'  deep  and  4(y  from  center  to  center.     Betw 
the  permanent  trestles  are  movable  bridges  traveling  on  wheels,  these 
trussed  «o  as  to  clear  the  roaHt-heaps  below.     Both  pennnnent  trestle*  ai 
movable  bridges  have  tram-tnuks,  with  tunitable*{,  over  which  travel  sid 
dujnping  ore*cars,  which  thus  can  obtain  easy  access  to  every  square  fool 
the    roast^yard.     Roast-heaps  are  built  up  automatiraUy  by  dumping  t 
tram-ears,  each  heap  averaging  24x60^  siise  on  the  bottom,  by  7'  height 
containing  an  average  of  300  tons.     Each  roast -heap  requires  an  avei 
of  8  cords  of  wood»  and  burns  about  3  weeks^  reducing  suJphur  contents 
about  5%.     The  system  works  jjerfc^ctly,  cintering  being  reduced  to  a  mi 
mum.    When  roasted,  ore  is  shoveled  into  2ti-ton  ore-cars  traveling  on  trai 
lines  laid  in  the  bottom  of  the  trenches  before  mentioned,  tops  of  cars  bei 
on  a  level  with  bottoms  of  the  roast-heaps*     Roasted  ore  is  trammed  to  t 
burnt-ore  bins,  1,500'  distant  and  just  behind  the 'blast -furnace  buildiJ 
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there  being  eighteen  50-ton  bins  with  central  bottom-discharge  gates  empty- 
ing into  tram-cars  running  over  scales  to  the  chargiug-floor  of  the  furnace. 
The  Tyee  roast-yard  is  the  best-planned,  taking  all  thipgs  into  consideration, 
of  any  roast-yard  now  in  use  by  any  copper  reduction  works. 

The  furnace  plant,  terraced  throughout,  to  permit  handling  of  material 
by  gravity,  has  a  56x81'  furnace  building,  of  wood,  with  one  42x120^  AHis* 
Chalmers  water-jacket  blast-furnace,  rated  by  company  at  2QQ  tons  daily 
capacity,  but  which  actually  smelted  an  average  of  245  tons  daily,  during 
1904.  Hot-blast  is  to  be  added,  and  the  building  has  room  for  a  second 
furnace  of  the  same  size.  The  furnace  has  a  water-jacket  forehearth  for 
matte,  slag  skimming  into  a  settler  and  thence  into  a  sluice,  where  granulated 
and  washed  away  by  running  water.  The  dust-flue,  8x11x165',  arched 
over  with  corrugated  iron,  leads  to  a  OO'  smokestack,  of  7'  diameter.  The 
reduction  plant  also  includes  a  complete  sampling  mill,  briquetting  plant  for 
fines,  electrol3rtic  assay  plant  and  an  electric  light  plant.  The  furnace  re- 
duces 9.45  tons  of  charge  with  one  ton  of  coke.  The  plant  also  does  some 
custom  business,  and  sells  its  product  as  a  50%  matte  to  American  smelters 
having  bessemerizing  works. 

For  the  calendar  year  1904,  the  Tyee  works  smelted  57,450  tons  of  Tyee 
ore,  and  7,953  tons  of  custom  ore,  producing  therefrom  6,025,688  tons  of 
matte,  carrying  5,120,870  lbs.  fine  copper,  179,769  oz.  silver  and  11,088.83 
oz.  gold.  Of  this  production  the  share  made  from  Tyee  ore  was  5,045,000 
lbs.  fine  copper,  168,000  oz.  silver  and  9,700  oz.  gold,  as  compared  with 
3,604,000  lbs.  copper,  121,900  oz.  silver  and  6,600  oz.  gold  in  1903.  For 
1904  the  average  net  smelter  returns  were  3.96%  copper,  2.55  oz.  silver  and 
0.156  oz.  gold  per  ton. 

It  is  indeed  a  pleasure  to  review  the  property  and  operations  of  so  thor- 
oughly clean  and  good  a  concern  as  the  Tyee — a  management  and  a  mine 
without  a  flaw  or  blemish  on  either.  The  Tyee  has  by  no  means  reached 
its  full  stature,  and  to  predict  a  great  future  for  the  property,  under  its 
present  wholly  admirable  management,  is  unnecessary.  Tlie  plain  facts  are 
eloquent  in  themselves. 
TZAREVO-ALEXANDROVSKI  WORKS.  SIBERIA. 

Office,  mine  and  works:  Semipaliti'nsk,  Siberia.     Mines  are  said  to  be 
rather  promising,  though  but  slightly  developed,  and  to  give  an  average 
annual  production  of  about  500,000  lbs.  of  refined  copper. 
UBEHEBA  COPPER  CO.  CALIFORNU. 

Mine  office:  Goldfield,  Inyo  Co.,  Cal.  Capitalization  $1,000,000,  shares 
$1  par.  Lands,  sundry  claims,  about  50  miles  south  of  Goldfield,  in  the 
Ubebeba  Mountains,  said  to  show  veins  of  8'  to  50^  width,  carrying  auriferous 
and  argentiferous  ores,  up  to  20%  in  copper  tenor.  Lands  are  in  Death 
YaUey. 
UDO  HINB.  JAPAN. 

Mine  office :  Usagi-mura,  Mikawa-gori,  Izumo,  Japan.  Ores  are  chalcopy- 
rite  and  bomite,  accompanied  by  hematite  and  limonite,  in  a  vein  3'  to  18' 
wide  and  320'  long.  Was  worked  extensively,  1870-1881,  but  present  pro- 
duction is  triinal,  vein  being  nearly  exhausted. 
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UGURCHAISKA  &  GALIZURSKI  MINES.  RX] 

nflitfi  t,*iro  of   Ci.  Cliuimazitli,  tuiinager,   Balimj,   Russia,     UwucU  ly 
Kuadcrov  Br*M^.     Minc8,  iu  Uie  go\'eriiuieiit  of  Elizaljethpol^  ane  srtudi  pru- 
durtTH  only. 
UINTAH  COPPER  SUMBIIT  CO.  UTAH. 

Uliiie;  25  Equitable  BIdg,,  fiostoii,  Mass.     Mbie  office:  Vernal,  llriUih 
Co.,  I'tiih.     Pre??urTiably  idle. 
OLIDA  GROUP.  CALIFORJUA. 

Ullke:  care  of  Wm.  L.  Hunter,  o\i-ner.  Lone  Rne,  CaL     Laudi*,  tS  v\ 
ill  Inyo  county,  California,  showing  contact  veins  between  limeiitonc  and. 
gniJiite,  carrj'ing  aiirifemus  and  argent iferoui*   nudachite  and   tetrahedrile.J 
with  occasional  cuprite.     Has  made  sDiall  smelter  shipuieuta  Of  hand-flortc4] 
hij?h-gmde  ore. 
UNA  WEEP  COPPER  MUTING  h  MILLENG  CO,  COLORADO. 

Ollite:  care  tif  Jiuiies  V.  Hf)^vard,  secTetao%  Grand  Junction,  CoKj.  ^^ 
I^nds,  0  claims  and  a  niillsitc.  in  the  I'nawccp  district,  slightly  developed. ^| 
UNCLE  SAM  CONSOLIDATED  MINING  CO.  UTAH,  ^ 

Mine  ollice:  Kurcka,  Juufi  Co.,  Utah.     Ores  carr^^  gnid,  silver,  copper 
and  Irad.     Ha.s  stt'ari)  jK>\vcr  and  employed  about  25  men  at  last  jiceounis. 
UNCLE  SAM  COPPER  CO.  ARIZONA. 

Office:  1713   Wc^l   2hyh  8t.,   Los  Angeles,  Cal.     Mine  office:  Gilhert, 
Yavapai   Co.,   Arix.     Organized   July,    1901,   under  laws  of  Arizoua^  witU 
capitaljAation   $l,rHJO,tXMJ,   iihareii   Si    par.     Mdo   Baker,    prcjfldeni ;   W.  Tti 
Scjmes,  .Hecreta.r>\  treasurer  and  general  manager.     Lands.  5  jjatented  claiiu%] 
area  circa  100  acres,  12  mile^s  from  a  niilroad,  .showing  several  ore  Ixidies.  <»f  1 
which  one  is  being  develupcd  hy  a  188'  shaft,  ?ihowing  a  5'  to  6'  ore  bocjy] 
gi\hig  a.s8ay.H  of  $20  to  $40  per  ton  in  copper,  ^old  and  .^iilver,  from  o.\ide 
and  sulphide  ores^  miiinly  the  former,  tlic  latter  lieing  very  rich  in  gold  hx\A\ 
silver. 
MINAS  UNION  y  CONSTANCIA.  MEXICO.  I 

(»Hkc  and  mint's:  bide,  Dumngo,  Mexico.  Reinaldo  E.  Avila,  general  I 
manager.  C^runtry  rork  is  ande^ite,  showing  9  ore  bodies;  carrj'ing  chalropy- 
rite^  galena  and  spahkrite,  a^s.sociated  with  iron  pyriiea.  One  ore  body  under  I 
development  a\'erages  2  metres  width  aiul  ha^s  l>een  opened  by  a  shaft  <ifJ 
bSrn.  and  tuntieL*  of  70m.  and  100m.,  giving  fir^t -grade  ore  avera^ng  43%l 
buid.  HM>  oz.  silver  and  51  oz.  gold,  and  settind -grade  oreavenigjug  4%  poppefl 
and  20  oss.  silver,  latter  showing  a  little  native  copper,  Mineai  were  opeaedl 
by  the  Spaniards  in  the  Sixteenth  Century,  Smi'Itcr,  4  miles  from  the  mine, J 
itfls  two  30-toii  water-jaeket  itlast-funiaces,  sliipping  matte  to  ttie  Aguaj»-J 
cnlientes  wt*rk.s  of  the  American  Smelt irig  &  Hefining  Co,  for  convqpiool 
a  nil  ^'fining. 
UNION  COPPER  LAND  &  MINING  CO,  BOCHIGAN, . 

Ofliie:  60  State  St.,  B*iston,  Mass.     Mine  office:  C^dumei,  Houghton  Co,^ 
Mich.     Organized^  1863,  reincorporated,  180.1,  under  laws  of  Micltigan,  vvilh| 
capitalization  $2,.^10,0l¥),  shahvs  $25  jkit;  Lsnued,  $2,O0O.CXK).     Annual  meel- 

hnirth  Thursday  ni  Man  h.     II.    W    Fay,  president  j  Geo.  G.  EiidicotI, 
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secretary  and  treasurer;  James  Chynoweth,  superintendent ;  preceding  officers, 
John  C  Watson,  Rogers  L.  Barstow  and  C.  D.  Coffin,  directors;  J.  Abner 
Sherman,  land  agent;  Old  Colony  Trust  Co.,  of  Boston,  registrar.  Lands, 
about  200  different  parcels,  area  upwards  of  7,000  acres,  practically  all  on 
the  mineral  belt,  in  Keweenaw,  Houghton  and  Ontonagon  counties,  Michigan. 
Much  of  the  land  is  covered  with  valuable  timber,  including  pine,  hemlock 
and  hardwood,  mainly  the  latter.  -Company  had  a  cash  balance  of  $79,458.24 
on  hand  January  1,  1904.  One  tract  of  240  acres,  adjoining  the  Miskwabik, 
may  be  consolidated  with  the  Miskwabik  and  Federal  in  a  new  mining  com- 
pany, during  1905. 
UiaON  COPPER  UNHfG  CO.  CALIFORNIA. 

Mine  office:  Copperopolis,  Calaveras  Co.,  Cal.  David  Koss,  superin- 
tendent. Controlling  stock  interest  is  owned  by  estate  of  Fredk.  L.  Ames, 
BostOB.  Lands  include  the  Union,  Keystone  and  Empire  mines,  also  2 
claims  adjoining  the  Alto  in  Del  Norte  Co.,  Cal.  '  Mines  were  opened  in 
1861,  and  were  considerable  producers,  paying  fair  dividends,  circa  1861- 
1866.  Formation  is  a  black  pyritous  slate  in  amphibolite  schists,  this  belt 
running  from  Toulumne  county  on  tlie  soutli,  through  Calaveras  uito  Amador 
county  on  the  north.  The  vein  of  pyritous  slate  is  3'  to  40'  wide,  with  strike 
of  30**  east  of  south  and  a  dip  of  30**  to  the  east.  Ore  occurs  as  lenses  ot  15' 
average  width,  connected  by  stringers,  main  lense  being  2'  to  40^  wide  and 
600'  long.  The  alteration  zone,  about  30'  in  depth,  carries  rich  oxides  and 
carbonates,  and  some  native  copper,  below  which  occurs  chalcopyrite  carrying 
neitlier  gold  nor  silver  and  unusually  free  from  arsenic^  antimony,  bismuth 
and  other  undesirable  elements.  So  pure  is  the  ore  that  the  blister  copper 
therefrom  makes  good  wirebars  without  electrolytic  refining.  Ore  is  classified 
in  two  grades,  as  smelting  ore  of  10%  to  11%  tenor,  and  leaching  ore  carrying 
5%  to  5.5%  copper.  Main  shaft  is  60^  deep,  bottomed  in  a  15'  lense  of 
medium-grade  ore,  and  the  mine  has  a  mile  of  openings  in  ore.  Equipment 
includes  a  good  hoist,  pumps,  etc.,  with  necessary  mine  buildings.  A  100-ton 
Orford  smelter,  installed  1889,  is  not  in  blast,  operations  being  confined  to 
leaching  the  old  dumps,  which  are  extensive,  with  a  force  of  about  20  men. 
UNION  COPPER  MINING  CO.  NORTH  CAROLINA. 

Office:  11  Broadway,  New  York.  Mine  office:  Gold  Hill,  Rowan  Co., 
N.  C.  Employs  about  50  men.  Organized  1899,  under  laws  of  New  Jersey, 
with  capitalization  $3,000,000,  shares  $10  par.  Calvin  H.  Allen,  president; 
Temple  T.  Berdan,  secretary';  John  A.  Traylor,  superintendent. 

Lands,  circa  1,150  acres,  about  15  miles  from  Salisbury,  m  Rowan 
and  Cabarrus  counties.  North  Carolina,  well  watered  and  timbered,  showing 
13  copper  veins  and  one  vein  each  of  gold,  silver  and  lead,  a  little  work  having 
been  done  on  the  silver  and  gold  veuis.  Principal  mining  developments 
are  on  the  "Big  Cut*'  copper  vein,  with  10  shafts,  the  3  main  working  shafts 
being  about  500'  deep  each.  This  vein  carries  a  little  native  copper  and 
oxidized  ore  in  the  upper  portion,  with  chalcopyrite  below,  and  is  claimed 
to  average  10%  copper,  3  to  30  oz.  silver  and  $1.50  to  $7  50  gold  per  ton. 
Dr.  4   R.  Lepoux,  however,  found  only  4%  to  5%  copper,  3  to  5  oz.  silver 
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and  40  cents  to  II  .20  gold  per  ion,  which  itiay  be  accepted  as  a  true  tLX^tk^. 

Proj>erty  bos  a  t'tincetitrator  and  smeller,  latter  having  roasters  and  two 
40Uin  hlasi-funiares,  blo\\'B  in  September.  19€1^  and  blown  out  June,  J902, 
«noe  which  lime  the  mine  has  shipped  concentrates  only. 

Macliinery  plant  is  extensive,  though  not  well  planned,  including  27 
boilers,  18  ImisUs,  3  airH'ompressors  and  an  electric  liglil  plant.  Property  haa 
four  daniH,  with  storage  capacity  for  3  months'  operation,  and  a  25,000' 
sawmill.  Buildings  include  a  concentrator,  enielter,  45x75'  machine  shop, 
40x60'  smithy,  iron  and  brass  foundry,  sundry  engine  and  Ixiiler-houses,  a 
stable  for  400  hornets  and  mule«,  office  buihling,  52-room  hotel  and  about  130 
dwellingH.  Company^s  affairs  were  badly  muddled  before  present  manage- 
I  ment  secured  control, 
UNION  COPPER  MINING  CO.  WYOMIHG. 

Uffice  ami  nitno:  Encanipnieiit,  Cjirbon  (N».,  Wyo.  Organized  under 
laws  of  Wyomitig,  with  capilaliziiticui  ll^iMKl/MKl,  j^liares  $1  par.  Henr>'  l\ 
Hedges,  president;  A.  E.  Mosier,  secretary.  I^andfj,  100  acres,  3  miles  from 
Encamptnent,  slightly  developed.  Has  steam  power,  UflBcera  stand  wdl 
and  pmpt^rty  is  considered  pnimising. 
imiON  COPPER  SMELTING  CO. 

»A  fraud,  promoted  hy  the  notonous  Wemse  gang,  of  St,  Louis, 
UNION  DEVELOPMENT  CO.  CALIFORlfU. 

Properly  Is  the  Juaiiita  claim,  in  the  Morrow  district,  26  miles  east  of 
Johannesburg,  San  Bernardino  Co.,  Cat.,  sliowing  a  contact  veii^,  betweea 
gnmite  and  limestone,  carn^^ng  auriferous  chalcopyrite,  with  talcose  gangue^ 
opened  by  4  shafts,  deepest  212'. 
UNION  ORE  EXTRACTION  &  REDUCTION  CO.  COLORADO, 

Office:  828  Equilable  Bldg.,  Denver,  Colo.  Works  office:  3l3t  <%  We- 
watta  Sta.,  Denver,  Colo,  F.  B.  Spalding,  president;  Peter  W.  McCalTrpy, 
vice-president  and  general  manager;  Wm.  J,  Smith,  secretary.  Has  a  plant 
using  the  Gardiner  copper  leaching  and  precipitating  process,  with  daily 
milling  capacity  of  300  tons*  and  leaching  and  precipitating  capacity  of  75 
tons. 
UNITED  ALKALI  CO.,  LTD.  SPAIN. 

Offices:  St.  Helens,  England.  Mine  office:  Huelva,  Spain,  Wnt. 
Guthrie  Bowie,  mine  manager.  Capitalization,  £8,750,000.  Has  paid  19%  on 
common  stock,  since  1890.  Company  is  a  chemical  and  manufacturing  cor- 
poration, with  which  copper  mining  is  merely  a  small  branch  of  the  general 
business,  and  controls  46  suhHidiary  works  and  companies,  some  of  great  sia;c. 
Has  large  works  at  St.  Helena,  Run  com,  Flint,  Widnes  and  Glasgow,  making 
extensive  use  a(  Spanish  und  Portuguese  pyrites,  which  are  burned  for  sul* 
phur,  the  linder  of  the  cupriferous  pyrites  being  lejached  for  copper.  Tlie 
prinf  iprd  copper  holding)*  of  the  eompiiny  include  the  Monte  Hubio  group, 
held  UTider  lease  from  C.  *t  J.  Sundlieim,  this  ini  hiding  the  Monte  Rubio, 
Gibraltar  and  Atbjdcal  Arimleal  minei^,  Iinving  a  combined  area  of  about  UK) 
hect areas,  at  Faimogo,  Huelva,  Spain.  These  are  ancient  properties,  worked 
only  to  the  level  of  the  near^t  stream  in  the  Roman  era,  these  old  workin^^ 
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though  comparatively  superficial,  disclosing  enormous  masses  of  ore,  occurring 
as  oxides,  carbonates,  sulphides  and  sulphate,  with  iron  ore  gangue,  indicating 
the  existence  of  large  bodies  of  unaltered  iron-copper  sidphides  at  greater 
depth.  The  company  also  leases  El  Tinto  and  La  Santa  Rosa  mines,  with 
adjoining  prop^ies,  area  141  hectareas,  at  Zalamea  la  Real,  Huelva,  Spain, 
from  the  Sociedad  de  las  Minas  de  Cobre  Tinto  y  Santa  Rosa.  Company 
also  has  sundry  undeveloped  mineral  leases  on  the  river.  Guadiana,  and  plans 
building  a  22-kilometre  railway  from  Monte  Rubio  to  Coiila  Veral,  on  that 
river,  and  constructing  wharves  at  the  latter  point  for  shipping  ore  to  Great 
Britain.  A  9-kilometre  Bleichert  aerial  infix  connects  the  mines  with  the 
railway  at  Calanas. 
UHITED  ARIZONA  COPPER  CO.,  LTD.  ARIZONA. 

Offices:  38,  Broad  Street  Ave.,  London,  E.  C.,  Eng.  Rt.  Hon.  Earl  of 
Orford,  chairman;  W.  P.  Guthridge,  mine  manager;  J.  F.  Shearer,  secretary. 
Organized  Oct.  15,  1902,  with  capitalization  £200,000,  shares  £1  par;  issued, 
£160,000.  Lands,  500  acres,  in  Pinal  county,  Arizona,  said  to  have  been 
bought  for  £160,000  cash,  carrying  auriferous  and  argentiferous  copper  ores. 
Main  shaft  is  600',  said  to  develop  consideraole  ore  bodies.  Equipment 
includes  a  30-ton  smelter,  and  erection  of  a  100-ton  smelter  and  leaching 
plant  is  contemplated.  Ore  smelted  in  the  past  is  said  to  have  averaged  9% 
copper,  with  considerable  gold  and  silver  values.  It  is  rather  remarkable  that 
such  an  important  property  seems  to  have  escaped  all  notice  in  Arizona. 
If  it  were  not  that  a  belted  earl  is  chairman,  the  uncredidous  might  be 
inclined  to  ask  for  a  bill  of  particulars  regarding  the  property. 
UmXED  BINGHAM  GOLD  &  COPPER  MINING  CO.  UTAH. 

Office:  Salt  Lake  City,  Utah.  Mine  office:  Bingham  Canyon,  Salt  Lake 
Co.,  Utah.  Louis  Moore,  president;  A.  Hanauer,  Jr.,  secretary;  Harry 
Joseph,  superintendent.  Lands,  several  claims,  patented,  partly  developed 
by  the  Snowstorm  tunnel,  which  has  opened  a  4'  vein  assaying  2%  copper, 
25%  lead  and*  up  to'  $8  gold  per  ton. 
UNITED  BUFA  MINES.  MEXICO. 

Office:  1  Exchange  place,  Jersey  City,  N.  J.     Organized  1903,  under 
laws  of  New  Jersey,  with  capitalization  $300,000,  shares  $1  par,  to  mine 
copper  and  other  ores  in  Mexico.     No  trace  found  of  operations. 
UNITED  COPPER  CO.  ARIZONA. 

Address  unknown.     Organized  under  laws  of  Arizona,  with  capitaliza- 
tion $50,000.    Chas.  M.  Moore,  secretary ;  Andrew  A.  Myers,  treasurer. 
UNITED  COPPER  CO.  MONTANA. 

Offices:  31  Nassau  St.,  New  York  and  26  Equitable  Bldg.,  Boston, 
Mass.  Mine  office:  Butte,  Silver  Bow  Co.,  Mont.  Employs  1,500  men, 
though  subsidiary  mining  companies.  Organized  Apr.  28,  1902,  under  laws 
of  New  Jersey,  with  capitalization  $80,000,000,  in  $5,000,000  of  3%  preferred 
stock  and  $75,000,000  common  stock,  par  $100,  of  which  all  the  preferred, 
and  $45,000,000  of  conunon  have  been  issued.  F.  August  Heinze,  president ; 
Arthur  P.  Heinze,  first  vice-president ;  John  MacGinnis,  second  vice-president; 
Stanley  Gifford,  secretaiy  and  treasurer;  F.  A.  Hienze,  Jobj)  MacGinnis^ 
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Stephen  E.  Nash,  A.  A.  Brownlee,  Hugo  BlumcDthal,  A.  P,  Heitixe,  Jacob 
Lani;fel<»t h,  Fretlcrick  W.  Whittridge  and  G.  Reuseus,  directors;  HallgiiTteis 
tt  Co.,  f>f  New  York,  transfer  agents;  Metropolitim  Trust  Co.,  of  New  York, 
registrar.     Coniinori  stock  is  list«xi  on  the  lk»ston  exehiuige. 

It  hns  been  asserted  in  the  public  prints,  apparently  with  authoii 
tluU  Mr*  V\  AugiLst  Heiiiise  wivs  not  president  of  the  company,  ia 
1 1^04,  but  if  sueh  wa«  the  case,  tlie  fact  is  of  small  importance,  becjiuse  1 
F.  A.  Heinze  is  absolute  master  of  the  United  Copper  Co*,  and  liii*  holding 
or  resigning  any  office  connected  with  tJie  company  may  \>^  eel  down  as  ft 
minor  detail,  caused  by  tlie  fortuncis  of  war,  in  the  litigation  now  in  progresEi 
with  I  lie  Atnidganuttixi  Copjier  Co, 

The  United  Coppt-r  Co.  is  a  jsecuritics  JKilding  corpt»ration  eoWy,  orgaii- 
ixcd  on  the  siinie  general  lines  as  its  great  rival,  the  Aniulgainated  (V^pper  C-r*- 
F.  AugUbi  Heinze  and  his  assorijites  in  the  Montana  On*  INin'ha*>ing  Co.  or^ 
credited  with  hiilding  conMtJenibly  more  than  a  controlling  interest,  of 
stock  issue.     The  United  C+ipjier  Co.  began  business  as  the  owner  of  76,7 
«hares  of  st^jck  of  the  Montana  Ore  Purclixising  (V>.,  123,500  islutres  of  Nippr 
C\>nsolid»ted  Copper  Co.,  950,000  shan^-^  of  the  liehnont  Mining  Ok,  LIKKM**^ 
shares  f»f  Cora-Itork  Island  Mining  Co.,  and  2,050,000  siiares  of  Minnie  Wcdy 
Mining  Co.,  this  being  93%  of  the  stc»ck  issue  of  each  company  nameti,  nnf 
ia  stated  to  have  begun  its  corporate  existezice  with  a  cash  surplus  of  ffi<«M^Ni 
The  United  Copper  Co.  also  owok  the  entire  issue  of  |1,(X)0,000  fir- 
txinds  of  the  Montana  Ore  Purtlmsaig  C4>.  imd  the  entire  issue  of 
fin^t -mortgage  bonds  of  the  Nipfjer  ConaL^lidated  Copper  C-o.     The  primipnil 
value  of  these  holdings  lies  in  the  stock  of  the  Montana  Ore  Purchasing CV, 
which,  with  its  various  eubsi diary  corporations,  is  engaged  in  eactirn^vf  liti*  ] 
gation  with  the  AmalgamatiKl  C<ippc»r  Co.,  there  being  nearly  100  «p«nit»J 
actioriB  at  law  between  these  corporations,  nitli  no  seeming  possibility  IM I 
the  htigation  ever  will  be  ended,  except  by  the  collapse  of  one  of  the  I'flfli*  [ 
panics,  or  by  mutual  agreement  outside  of  the  courts,  '  Tlte  Johiisl^'^Ti  "fi*! 
Rarus  mines  of  the  Montana  Ore  Punhasing  Co    adjoin  the  IVnoByM''* 
mine  of  the  Boston  A  Montana  (Vi.,  controlled  by  the  Amalgamated,  mdii* 
titles  and  affairs  of  all  these  comjianies  arc  involved  in  a  hopeless  fog  of  litl|»*  | 
tion. 

Production  of  n^fined  copper  by  the  subsidiary  companies  of  the  Vtiiw 
Copper  Co.  was  about  28.500,0tM)  lbs.  i[i  l^KJS,  and  for  the  year  cndift?  Jww' 
1,  1903^  profit*?  of  the  various  subsidiary  corporations  were  $601,250,  juKiA*f 
the  year  ending  June  1,  lim4,  aggregated  $519,226.  Dix-idends  paid  in  I^ 
were  $450,000.  Prfrdurtive  capiicity  of  the  various  mities  contnoUrd  h}  ^  1 
company  is  about  3.0(XJ,(K10  lbs.  per  mouth,  wlien  working  full  fofr«B>i»j 
output  for  calendnr  year  1901  was  35,311,853  lbs.  fine  copper. 

The  ITeinze  properties  at  Butte,  controlled  by  the  t'oited  Coppw  0*  | 
are  large    and    \alual>le,      I'nfortunately    titles   are   so    mixed   tliat 
holders  lack  certainty  regarding  their  investments.     The  fight  in  Ma 
^such  an  unscrupulous  nature,  and  so  utterly  divested  of  the  < 

of  modern  humanitarian  warfare,  that   neither  ti\e  .^i: 
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United  companies  hesitAtes  to  use  any  means  at  command  to  best  the  opposing 
party.  Both  interests  include  some  men  of  very  high  personal  standing — 
men  whose  personal  words  would  be  accepted  as  readily  as  their  bonds — 
yet  the  evidence  at  command  shows  tliat  both  parties  are  not  at  all  scnipiilous 
in  fighting  each  other.  The  excuse  of  both  is  the.  same — the  old  excuse  of 
fighting  the  de\il  with  fire.  It  is  a  strange,  yet  suggestive  fact,  that  the  men 
engaged  in  this  internecine  warfare  in  Montana  are  personally  men  of 
deservedly  high  standing,  whose  word  would  be  accepted  without  question 
by  any  acquaintance,  yet,  in  business  matters,  and  especially  in  the  litigation 
before  the  Montana  courts,  neither  side  seems  greatly  troubled  by  twinges 
of  conscience. 
UNITED  COPPER  MIRING  CO.  ARIZONA. 

Is  a  twin  of  the  Providencia  Gold,  Silver  &  Copper  Mining  Co.,  and  ap- 
parently claims  same  ground  as  claimed  by  the  Lincoln  Consolidated  Mining 
Co.,  and  by  several  other  Lincoln  companies. 
UNITED  COPPER-GOLD  MINING  &  EXTRACTION  CO.  ARIZONA. 

Still-bom.     Intended  lands  now  held  by  Eagle  Copper-Gold  Mining  & 
Milling  Co. 
UNITED  EMPIRE  CO.  BRITISH  COLUMBIA. 

Office:  Bridgeport,  Conn.  Mine  office:  Princeton,  B.  C.  Organized 
1904,  with  capitalization  $500,000,  shares  $1  par.  Dr.  K.  A.  Lockhart, 
president;  W.  C.  McDougall,  vice-president;  Edwin  L.  Foster^  secretary- 
treasurer.  Development  is  by  numerous  opencuts  across  the  strike  of  the 
main  vein  for  a  distance  of  about  SjOOO',  showing  a  vein  averaging  about  50' 
in  width.  Surface  ores  are  azurite  and  malachite.  Property  also  has  a  125' 
tunnel,  and  carries  a  large  bed  of  limestone  for  fluxing.  Company  plans 
extensive  developments  during  1905. 
UNITED  EXPLORATION  CO.  WYOMING. 

Office:  113  Devonshire  St.,  Boston,  Ma.ss.     Supposed  to  have  absorbed 
the  Beulah  Copper  Co.,  of  Wyoming. 
UNITED  GERMAN  COPPER  MINES,  LTD.  GERMANY. 

Letter  returned  unclaimed  from  former  office  in  Ix)ndon.     Lands  of 
company  were  claimed  to  be  at  Miinster-am-Stein,  Bavaria,  Germany. 
UNITED  GLOBE  MINES.  ARIZONA. 

Office:  99  John  St.,  New  York.  Mine  office:  Globe,  Gila  Co.,  Ariz.  Jas. 
DouglaS)  president;  Geo.  Notman,  secretary  and  treasurer;  Niles  S.  Berray> 
superintendent.  Capitalization  said  to  have  been  increased,  in  1903,  from 
$1,300,000  to  $2,300,000.  Lands,  20  patented  and  9  unpatented  claims, 
lying  next  west  of  the  Old  Dominion  group,  also  3  millsites,  in  the  Globe  dis- 
trict. Mine  is  extensively  developed  and  very  wet,  having  a  765'  three-  com- 
partment main  shaft,  showing  an  ore  chute  30'  wide  and  700'  long  on  the  7th 
level,  averaging  4%  and  upwards  in  copper.  Ore  bodies  are  extensive  but 
erratic,  and  ore  is  highly  silicious,  requiring  heavy  fluxing.  Leasers  have 
shipped  ores  averaging  20%  copper  and  1  oz.  to  15  oz.  silver  per  ton,  but  the 
high-grade  ore  made  by  the  company  averages  about  14%  copper.  Mine  has 
a  200-ton  smelter  and  made  830,000  lbs.  of  refined  copper  in  1901,  and  largest 


7BB 


THE  COPPER  HANDBOOK, 


K  may  b 


prodiirtion  was  4/151,180  IIks,  in  1S91>.     Properly  is  operated  under  a  chs$^ 
working  agreement  with  the  Old  Di>miniriri  mine,  details  of  lhi,<  arraujecnieut 
Ijeing  given  in  the  liescriptton  tii  lli«'  Old  Don>inion  Conjpiiny. 
UHITED  GOLD  &  COPPER  CO.  5EW  MEXICO  &  CALIFORiniU 

Office:  801-159  La  SalJe,  8t,  Cliirago,  111,    Branch  offices:  New  Yurk, 
Coluinl>ufH^   Oliio   and  Siinta    Fe,    N,    M,      Mine  ciffice:    Ixirdsbur^,   Gmali 
Co.,    N,   M.     Organized    1^02,   under  laws  of    New   Mexico,   eapUaJixatioul 
15,000,000,  share.^  $1   par.     R.  M.   Wilbur,  president;  W.  F,  Weybuni, 
retarj';  Wilson  L   Daverniy,  ajssistaiit   scrrelar>';  D.  A,   Walker,  treasupprs^ 
A.M.  Wiliion,  mine  sujK^rintendent.     Lands  are  in  New  Mexico  and  Calif  omta«,1 
New  Mexico  holdings  are  4  groups*^  area  4(M>  acres,     Tlie  first  group,  alHmlll 
5  niites  from  Santa  V{\  shows  auriferous  and  argent  if eroui?  oxide  and  carlKinjitt 
ores  of  copper.     The  second  New  Mexican  group  of  7  claims,  area  140  acr 
is  in  the  GalHnas  diatrict  of  Lincoln  county*  showing  a  dike  ranging  lO'  in 
100'  in  width  carrying  copper,  gold  and  ftih'er>     The  third  New  Mexicaq 
group  is  4  claims,  area   120  acres,  in  the  San  Andreas  di^^trict  of  SoconntJ 
eounty,  .showing  two  large  fissiure  veins  giving  good  fissay  valuer  in  copperX 
lead,  siher  and  gold.     The  fourth  gn>up  of  5  claims,  area  100  acres,  is  ia  th 
8hakesi>eare  or  Virginia  district  of  Grant  county,  and  is  being  de\ieloped,| 
C/ompany  also  is  opening  gold  nihit's  in  the  Cherokee  district »  alxiut  10  mile 
from  Oroville,  Butte  county,  California,  on  8  claims,  area  10(>  acres,  carr)'ia 
gold  placers  and  a  quartz  lode,  latter  having  an  SOO'  tuimel  and  about  1  Jt> 
of  underground  openings.     Calfomia  property  is  well  spoken  of,  l^ut  com- J 
pany  has  been  paying  quarterly  dividends  of  1%  and  selling  stock  eunul- 
taneously,  hence  is  regarded  willi  much  s^uspicion 
UHITED  GOi^D  a.  COPPER  MINING  CO,     COLORADO  &  NEW  MEXICO  J 

Ofhie:  32  Bnmdway,  New  York,  Mine  office:  Turret,  Chaffee  Co..  Cuirt,^ 
Capitalisation  Slt500,fXX),  share*5  II  par.  Lands,  sundry  claims  in  the  Tmtet I 
district  of  Ciilonido  nntl  claims  near  the  SantJi  Rila  mines  in  New  MexicoJ 
J.s  reg:irded  with  siLspirimL 
UiriTED  METALS  SELLING  CO. 

Office:  42  Broadway,  New  York*  Organized  1S99,  under  laws  of  New! 
Jersey,  with  capitalization  S5, 000,000,  shares  $100  par.  Dividends  lAfftl 
10%  annmilly  in  11M>2,  liMJ  and  HWI4,  but  earnings  art*  supposed  to  hav«] 
been  c  fHi-sidcmbly  laiTgcr.  Adolph  Lewisohn,  president;  Urban  H.  BroughUtnJ 
treanurer  and  general  manager;  Allan  N.  Evarts,  secretary;  H,  IT  Rogers, | 
Wm,  lltM'ke feller,  Ailnlph  Lewisohn,  Jesse  Lewiscjhn  and  C.  P,  01ct>tl,  di-j 
rectorw.  The  company  does  a  getieral  brokerage  business  in  metals,  lltfll 
great  bulk  of  its  tnide  being  in  copjx^r,  of  which  it  is  much  the  largest  salef  ] 
agent  in  the  world,  selling  about  6(K),00(),tMXi  lbs.  of  copper  \'f  arl\  T^  i  lo 
affiliated  with  the  Amalgamated  Copper  Co. 
UNITED  MEXICAN  MINING  &  SMELTING  CO. 

Stoek  in  this  corporation  is  being  peddletl  by  the  Dotonous  "Rtr.* 
C.  E,  Nylin,  of  the  Laborers  Co-openitive  Gold,  Silver  and  Copper  Miniii| 
Co.  Anything  that  this  larcenous  inini.ster  of  tlie  gospel  is  coauei'ted  withj 
may  be  set  down  safely  a.**  a  swindle  of  some  sort. 
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UNITED  MINES  CO.  ARIZONA. 

Office:   Globe,    Gila   Co.,    Ariz.     Oi^ganized    1904,    with   capitalization 
$5,000,000. 
UNITED  MINING  &  DEVELOPMENT  COM-        CALIFORNIA  &  MEXICO. 

PANY  OF  AMERICA. 

Office:  66  Broadway,  New  York.  Capitalization  $10,000,000,  shares 
$10  par,  in  $2,000,000  of  6%  preferred  and  $8,000,000  of  common  stock. 
John  Thomson,  president;  John  R.  Stanton  and  Albert  ¥!.  Freeman,  vice- 
presidents;  Alfred  W.  Kiddle,  secretary;  E.  F.  Phelps,  treasurer;  Albert  ¥ 
Freeman,  general  manager.  Is  a  promotion  and  development  company, 
formed  to  open  and  finance  mines  along  much  the  same  lines  as  the  Venture 
Corporation  of  London.  Holdings  include  40  acres,  known  as  the  King 
Solomon  mine,  at  Valley,  Calaveras  county,  California,  and  the  Nevada  de 
las  Miches  mine,  of  107  pertenencias,  area  264  acres,  in  the  P'uerte  district 
of  Sinaloa,  Mexico.  The  California  property  has  about  2,000^  of  under- 
ground openings,  giving  assays  of  $12  to  $15  per  ton,  in  gold  and  copper. 
A  little  development  also  has  been  secured  on  the  Sinaloa  property. 
UNITED  RICO  MINES  CO.  COLORADO. 

Mine  office:  Rico,  Dolores  Co.,  Colo.     Percy  S.  Rider,  superintendent. 
Ores  carry  gold,  silver,  copper  and  lead.     Has  steam  and  electric  power,  mill 
with  20  stamps  and  3  Huntington  mills,  and  100-ton  smelter,  employing  about 
50  men  at  last  accounts. 
UNITED  SPANISH  COPPER  MINES,  LTD.  SPAIN. 

Voluntarily  wound  up,  February,  1901. 
UNITED  STATES  GOLD  INCORPORATION.  COLORADO. 

Mine  office:  Eldora,  Colo.     John  F.  RoweU,  general  manager.     Lancfs, 
300  acres.     Said  to  plan  developing  claims  in  the  Arapahoe  copper-gold  belt 
by  tunnel. 
UNITED  STATES  &  GUERRERO  EXPLORATION  CO.  MEXICO. 

Office:  Ashland,  Ky.    Capitalization  $1,000,000.     Dr.  J.  Letton  Martin, 
president.     Lands,   148  acres,  in  the  states  of  Michoac^n  and  Guerrero, 
Mexico,  former  holdings  being  not  far  from  (he  Inguardu. 
UNITED  STATES  &  MEXICAN  MINING  CO.  MEXICO. 

Office:  42  Murray  St.,  New  York.     Mine  office:  Hostotipaquillo,  Jalisco, 
Mex.     Isaac  P.  Martin,  manager.     Lands  include  the  Trinidad  and  Guada- 
lupe mines,  carrying  gold,  silver,  lead  and  copper  ores.     Has  water    power 
and  is  claimed  to  employ  about  100  men. 
UNITED  STATES  MINING  CO.  UTAH. 

Office:  50  Congress  St.,  Boston,  Mass.  General  Ut«h  office :  508  Dooly 
Blk.,  Salt  Lake  City,  Utah.  Mine  offices:  Bingham  Canyon,  Salt  Lake  Co., 
Utah,  and  Tintic,  Juab  Co.,  Utah.  Works  office:  West  Jordan,  Salt  Lake 
Co.,  Utah.  Organized  1890,  and  reorganized  1901,  with  capitalization 
$21,500,000,  shares  $25  par,  of  which  472,637  shares  are  issued,  60,000  shares 
having  been  issued,  1904,  to  secure  control  of  the  Mammoth  mine,  in  California, 
through  purchase  of  controlling  stock  interest  in  the  Mammoth  Copper 
Mining  Co.    Company  has  an  authorized  bond  issue  of  $600,000,  of  which 
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only  $75,000  of  fir&t -mortgage  Ix^nds  are  outstanding,  A  50-ccnt  di 
Aggregailng  $206,318^  wae  paid  July,  1904,  and  zi  50<ent  dividend  was 
Febniaiy,  1905.  Company  controls,  through 8tock  ounersliip,  the  Centeniiiil- 
Eureka  Mining  Co,  and  the  United  Sintes  Smelt inir  Co.,  and  aLn)  holds  a 
majority  stock  interest  in  the  Manunoth  Copper  Alining  Co.  Robert  D. 
E%'atis,  preadent ;  Wm.  H.  C^lidge,  vice-pnssidenl ;  *\lhert  F.  Holden,  tuan- 
agitig  director  J  F.  W,  Batclielder,  aecretarj'  and  treasurer;  Walter  Fitch, 
general  manager;  C.  E,  Allen,  mine  superintendent;  A.  P.  ^Liybury,  superin- 
tendent Bingham  mines;  R,  A.  Brown,  superintendent  Tintic  mines;  8.  t 
H»«ftlton,  smelter  su|>erint€udcnt ;  T,  R.  Jones,  manager  rustom  ore  depan- 
nient;  Richard  A,  Parker,  coiiifulfing  engineer;  Percy  WiUiaiiis,  engineer; 
H.  C.  Bellinger,  consulting  metallurgist;  Aron  Hirsch  Si  Sohn,  sales^  agents, 
represetented  in  the  United  States  by  L.  Vogelslein,  of  New  York. 

Tlie  mines  of  the  company  arc  in  two  groups,  one  at  Bingham  and  vm 
at  Tintic,  The  properties  at  Bingham,  which  were  the  original  holditip  of 
the  comjmny,  include  the  Telegraph.  Old  Jordan,  Niagara,  Conmiereial  and 
adjoining  claims.  The  Niagara,  which  apparently  is  of  the  least  importance 
is  held  thrfiugh  A  stock  interest,  and  mjnority  stockholders  have  fomented 
more  or  le«a  litigation,  which  was  settled  favorably  to  the  Unitwl  States 
company,  November,  1904.  The  Ciilifomia  property  is  separately  dc^cril 
under  tlie  title  of  Mammoth  Copper  Co.  The  Telegraph  and  Old  Jordi 
were  originally  silver  minci?,  opened  on  a  ILssure  vein  of  tsilvcr-lead  ore  c 
the  big  Hulphide  copper  dyke  from  which  the  present  production  is  seei 
The  copper  ores  are  ailicioys  and  deficient  in  iron,  requiring  heavy  6nxing. 
The  Bingham  ores  range  in  tenor  fn^ii  1.5*^^  l*>  ^%  copper,  T^lth  2  to  5  ot 
Silver  and  SI  to  S2.50  gold  per  ton.  The  Old  Jordan  and  Telegraph  ores  are 
said  tt>  be  giving  smelter  returns  of  26  to  2S  lbs.  copper  and  $2  to  $2,50  gold 
and  silver  per  ton.  The  dt^post  workings  at  Bingliam  are  alx»ut  400^  only, 
with  about  5  miles  of  openijigs  on  the  Old  Jordan  group,  de\'eloping  a  largo 
amount  of  ore.  The  Galena  mine,  now  being  reopened,  is  developed  to  a  depth 
of  235' and  produced  upwards  of  $1,000^000  under  pre\iou8  owner^liip, 
record  .showing  average  smelter  «*turns  of  20%  lead,  25  oz.  silver  and  up 
$10  ^old  p4^r  ton.  The  aerial  tramway,  taking  the  ore  from  min<»  to  mil^ii 
has  n  cap^icity  of  25  tons  j>er  hour. 

The  Thitic   group   includes  the   C^^nteimial-Eureka  and  Tintic  min( 
contn4  of  Uie  Centennial-PjUreka,  which  ha^  been  a  large  dividend-payer 
tho  past,  being  held  through  ownership  of  all  but  about  100  shares  of 
eftpital  stock.     The  Tintic   pmperties  are  old  mine**,  producing  ore  of  V 
grades,  the  oxides  and  carbonates  carrying  high  valuer  in  gold  and  sih-er  and 
HLUKiiiig  iwn\  $10  to  $30  per  ton  in  value.     The  low-grade  deposits  are 
lllormou»  extent  but  carry  only  small  gold  and  silver  values.     The 
ahaft-,  1 ,500'  deep,  was  thoroughly  retimbered  and  stoptng  beguu  in  Septem 
J  002,     The  Cm vtennial -Eureka  was  examined  early  in  1905,   by  J. 
Chaiuiiug,  a  rt»nser\Titive  and  fully  compet<?nt  authority,  who  found  rwer 
of  000,000  Inns  of  or©  carrvnng  average  values  of  II L8H  per  Ion.     The  v 
miiiM  of  the  Utiitfd  States  company  have  about  2,000,000  tons  of  ote  blocked 
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out  for  stoping,  of  which  about  90%  ih  low-grade,  this  being  sufficient  for 
about  5  years'  requirements.  The  mines  are  well  equipped  with  hoisting 
and  other  machinery. 

Tlie  smelter,  on  a  150-acre  tract  near  the  works  of  the  Utah  Consolidated 
and  Bingham  companies,  is  12  miles  from  Bingham  and  SO  miles  from  Tintic. 
The  plant  has  a  present  daily  capju'ity  of  1,200  tons  of  copper  ore  and  300 
tons  of  lead  ore,  with  7  blast  furnaces  for  copper  and  3  for  lead  ores,  furnaces 
ranging  from  100  to  200  tons  daily  capa^-ity  each.  There  also  is  a  125-ton  rever- 
beratory  furnace.  Formerly  pyritic  smelting  of  raw  ore  was  employed  in 
the  copper  stacks,  but  the  system  of  smelting  has  been  changed  somewhat, 
especially  in  the  mixing  of  charges.  The  company  has  bought  an  iron  mine 
and  will  use  iron  ore  for  fluxing  the  silicious  Bingham  orc^s.  While  the  use  of 
barren  flux  will  decrease  the  capacity  of  the  works  in  net  copper  production, 
it  should  increase  the  net  profits  of  operation.  In  the  lead  smelter  there  are 
10  hand  roasters,  and  2  stacks  are  kept  in  blast,  the  third  being  held  in  re- 
serve. The  bessemerizing  department  in  the  copper  smelter  has  2  stands  of 
converters,  with  electric  traveling  cranes,  and  the  works  also  have  a  briquet- 
ting  plant  for  fines  and  flue-dust,  silica-mill,  and  electric  light  plant. 

Production  in  1904  was  about  12,000,000  lbs.  fine  copper.  Walter 
fitch,  the  new  general  manager,  is  a  strong  man,  with  a  20-year  record  of 
highly  successful  mine  management,  under  considerable  difficulties,  in  the 
Lake  Superior  district,  and  under  his  control  the  affairs  of  the  United  States 
are  showing  a  decided  improvement.  The  property  is  extensive  and  valuable, 
and  Mr.  Fitch  may  ire  relied  on  to  make  it  highly  profitable  as  well. 
UmXED  STATES  MINING  ft  SMELTING  CO.  MEXICO. 

Office:  88-6  Wall  St.,  New  York.  Capitalization  $5,000,000.  Joseph 
Gray  Kitchell,  president;  Henry  Voorce  Brandenburg,  treasurer;  Thos.  B. 
Johnson,  superintendent.  Said  to  own  the  San  Jos^  de  Gracia,  sometimes 
caUed  the  Ajogada  mine,  45  miles  from  Hermosillo,  Sonora,  Mexico,  area  5 
pertenencias,  or  a  trifle  more  than  12  acres,  said  to  have  been  worked  by  the 
ancients,  but  idle  and  filled  with  water  for  al)out  a  century. 
UHITED  STATES  REDUCTION  ft  REFINING  CO.  COLORADO. 

Office:  64  Wall  St.,  New  York.  Works  office:  Colorado  Springs,  El 
Bmo  Co.,  Colo.  Chas.  L.  Tutt,  president ;  Chas.  N.  MacNeill,  first  vice-presi- 
dent and  manager;  Spencer  Penrose,  secretary  and  treasurer.  Organized 
Hay  31,  1901,  under  laws  of  New  Jersey,  with  capitalization  $10,000,000,  in 
^,000,000  non-cumulative  6%  preferred  and  $6,000,000  common  stock, 
P*yu%  I)^%  quarterly  dividends  in  1902  and  1903  on  preferred  stock, and 
^%  quarteriy  diWdends  on  common  stock.  Has  extensive  refining  plants  il 
^Vibmdo  City,  Florence  and  Canyon  City,  Colorado. 
ROUTED  VERDE  COPPER  CO.  AUZOI 

Office:  49  Wall  St.,  New  York.    Mine  office:  Jerome,  Yavapai  Go.,  A 
^inpioyB  about  1,000  men.    Organized  Sept.  11,  1899,  under  laws  of  ^ 
^iginia,  with  capitalization  $3,000,000,  shares  $10  par;  issued,  $2,990^ 
'Vesent  company  succeeded  old  corporation  of  same  title,  organiied  ill 
^Ws  of  New  York.     Debentures.  $3,000.0(K)  authorized;  $2,998,800  iaa 
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ptt}r»bie  1949.  Annual  meeting,  third  Monday  in  Februar>\  Paid  &tv&i 
TS-rent  dividendi,  amountitig  to  $1,557,000,  in  1904.  Is  ronducted  m  • 
dose  corporation.  Senator  Clark  being  supposed  to  o^-u  about  90%  of  thi 
capital  stock.  Wm.  A.  Clark,  president;  Jaa,  A.  MacDonald,  \'ice-presidettt;^ 
Cba&  W.  Clark,  general  manager;  preceding  officers,  Henry  G.  Alwater  aj 
Jaa.  Kitchen,  director?;  J.  C,  Kennedy,  secretary  and  treasurer;  W.  L,  Clark,] 
■iwinfant  superintendeitt ;  Roht,  Mitcliell,  snielter  superintendent;  Oi 
Stnxiboff,  chief  clerk;  Geo.  Botsch,  master  niectianic. 

Landa,  13  claims,  area  230  acres,  with  sundr>'  adjoining  landSj  in  t 
Verde  district  of  the  Black  Hills  range,  at  an  elevation  of  5,600'  above 
level  and  1,800'  above  the  valley  of  the  Verde  river.   The  United  \erde 
small  gold  and  silver  mine^  until  bought  by  Senator  Clark,  in  18S8,    The 
is  in  a  xone  of  slates  and  intrusive  dioritic  rocki^,  the  neighboring  Umestooe 
being  unconfomiably  superimposed,  and  appareaily  haxing   no  connectii 
with  the  ore  deposits.     The  mine  is  opened  on  a  single  monstrous  lense 
sulphide  ore,  in  slate,  the  lenae  ha\nng  a  dip  of  72^,  and  being  intruded  by 
quart zite  dyke  70*  wide  carrying  about  1  %  copper  and  1  to  13  oz.  gold 
Ion,  ore  from  which  is  used  for  converter  linings.     The  gossan  outcrop,  carry- 
ing auriferous  and  argentiferuus  oxide  and  carbonate  ores  to  a  depth  of  about  ^ 
IGO',  Ims  been  worked  out.     The  zone  of  secondary  euricluneot  carries  matn^l^l 
chaicocite,  with  some  co\'ellite  and  other  alteration  minerals  of  copper,  atf^ 
liiglily  argentiferous.     The  unaltered  ores,  mainly  chalcopyrite,  with  a  little 
bomite,  are  both  auriferous  and  argentiferous.     In  mining  no  assortment 
made  and  no  concentration  attempted^  ever^^thing  from  the  mine  opeDin 
going  to  the  furnaces,  the  average  of  the  ore  taken  from  the  openings  t>einj 
about  7%  copper.     The  ore  is  very  rich  in  sulphur  and  much  heat  is  generate 
in  the  stupes,  spontaneous  contbustion  being  frequent.    Access  to  the  min 
is  secured  with  extreme  dithculty  and  only  upon  a  written  order  from  Senato 
Clark,  such  orders  being  very  uncommon,  and  employes  are  cautioned  agaliii 
giving  out  information.     Underground  openings  are  very  extensive,   wilH 
enormous  ore  reserves,  estimates  of  ore  in  sight  varying  greatly,  and  mngiii 
up   to  20,000,000  tons,  containing  aljout    1,500,000    tons  of  pure  coppefj 
which    is  an  overestimate.     Tliis  ore    is   developed  atiove   the  SOO'  Ie\* 
diamond  drill  borings  showing  ore  to  a  depth  of  2,000'.      It   is  not  kno^u 
that  the  ore  is  leaner  at  tliat  depth,  hut  in  all  likelihood  tljere  is  a  materia 
decrease  in  all  nietalUc  values  at  depth.     The  lense  is  at  least  1,900"  lon| 
and  has  an  extreme  width  of  600\     The  mine  is  worked  pillar-and-«tall,  am 
timber    when  used,  is  placed  as  square  sets.     Worked-out  stopes  are  fille 
with  barren  rock,   blaate<l  from  the  mountain  side  above  the  mine, 
milled  into  the  abandoned  stopes,  a  practice  regarded  as  dangerous.    The 
deepest  shaft  of  the  mine  is  but  800'  but  is  to  be  deepened.     Much  trouble 
has  been  experienced  in  the  past  from  the  drawing  of  shafts.     The  6x18' 
main  working  shaft  is  eqiiipfied  with  2  doubie-de<k  cages  and  has  a  700-h. 
hoist,  capable  of  raising  3-ton  loads  from  a  depth  of  2,000'.     A  new  5-con 
part  merit  islmh,  iMUY  from  the  main  working  shaft,  waa  planned  do  Ije  suid 
entirely  in  the  wail,  t>ut  cut  ore  at  n  depth  of  600'  and  has  held  same  coa 
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tinuously  to  present  depth  of  80(y.  This  shaft  has  4  cages,  worked  in 
counterbalance,  and  is  to  become  the  main  working  shaft  of  the  mine. 
Electric  traction  is  used  undergroimd  for  haulage. 

Owing  to  its  richness  in  sulphur  the  ore  is  liable  to  spontaneous  combus- 
tion and  a  sharp  watch  is  kept  for  fires,  which  are  extinguished  at  their  incep- 
tion, when  possible,  or  other\^ise  walled  in  by  solid  masonry  bulkheads. 
Owing  to  the  ^ore  or  less  shattered  condition  of  the  lense  it  is  difficult  to 
entirely  prevent  access  of  air,  very  little  of  which  will  keep  a  fire  burning 
indefinitely  in  an  ore  so  rich  in  sulphur  as  that  of  the  United  Verde.  The 
most  serious  outbreak  of  fire  was  in  August,  1902,  causing  a  total  suspension 
of  mining.  The  fire  was  finally  gotten  under  control  by  pumping  the  mine 
full  of  carbonic  acid  gas,  this  being  made  by  treating  crushed  limestone  with 
dilute  sulphuric  acid  in  iron  tanks,  gas  being  forced  by  natural  pressure  into 
the  top  of  the  shaft,  whence  it  fell  by  gravity  to  the  bottom  of  the  mine,  dis- 
placing the  lighter  atmospheric  air.  The  fire  on  the  400^  level  has  been  burn- 
ing ance  1897,  and  although  its  progress  is  cut  off  as  much  as  possible  by 
bulkheads,  is  eating  its  way  slowly  but  steadily  to  the  700^  level,  at  the  bot- 
tom of  the  mine.  Fire,  however,  while  dangerous  and  anno}ring,  cannot 
bum  up  the  copper,  all  of  which  will  be  recovered  eventually.  The  mine  is 
subject  to  bad  caves,  one  of  which  carried  down  the  office  building  and  killed 
a  number  of  employes  several  years  ago.  From  a  miner's  standpoint  the 
United  Verde  is  not  an  especially  desirable  working  place,  as  the  openings 
are  very  hot  and  the  acid  waters  cause  blisters  and  sores  upon  the  unpro- 
tected skin,  while  the  mine  fires  and  caving  ground  render  underground  work 
more  or  less  dangerous.  Efforts  have  been  made  to  render  the  mine  safer, 
but,  owing  to  its  having  been  opened  wrongly  at  the  start,  these  are  not 
entirely  successful. 

All  ore  above  12%  in  copper  tenor  b  sent  direct  to  the  smelter,  the  bal- 
ance being  trammed  tnrough  a  1,300'  tunnel  on  the  SOO'  level  to  the  roast- 
yard,  where  the  ore  is  heap-roasted  with  cordwood,  on  contract,  each  500-ton 
iMap  requiring  an  average  of  5  to  9  weeks  for  roasting.  After  roasted  the 
ore  is  trammed  back  into  the  mine  through  the  tunnel  and  hoisted  through 
^  shafts  to  the  smelter,  the  exceedingly  precipitous  nature  of  the  ground 
'Bering  it  impracticable  to  secure  direct  connection  between  the  smelter 
•nd  roast-yard,  except  through  the  mine.  The  smelter  and  the  town  of 
Jeiome,. which  has  grown  up  around  the  mine,  are  in  a  narrow  gorge,  the 
**^ter  standing  squarely  on  top  of  the  mine.  Much  trouble  has  been  experi- 
^iiced  from  the  settling  of  the  mine,  which  more  than  once  has  injured  the 
°^iildings  and  machinery. 

The  smelter  was  largely  rebuilt  during  1903,  this  work  having  been 
**oomitohed  under  difficulties  while  the  smelter  was  in  blast.  The  plant 
^***Hierly  had  six  160-ton  water-jacket  blast-furnaces,  one  reverberatory 
•^*»Hace  for  smelting  flue-dust  and  ores  especially  rich  in  gold  and  silver,  and 
^  Ulting  furnace  for  casting  anodes.  The  smelter  now  has  two  500-toii 
'^l^iiaces  and  one  250-ton  furnace  in  blast,  with  a  third  500-ton  furnace  ir 
W^ce,  giving  a  daily  capacity  of  1,750  tons.    The  plant  has  6  stands  C 
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converters,  with  15  shells,  also  two  50-ton  electric  traveling  cranes  and 
powerful  blowing  machinery.  Ellectric  power  and  light  are  furnished  by 
a  350-h.  p.  engine  and  dynamo.  The  smelter  stack  has  a  screen  top  to  catch 
flue-dust.  Anodes  are  shipped  mainly  to  the  Waclark  Wire  Works,  at  Eliza- 
beth, N.  J.,  for  drawing  into  wire.  Water  from  the  mine  is  leached  through 
tanks  near  the  smelter,  the  copper  carried  in  solution  being  precipitated  on 
scrap-iron.  Water  is  received  through  pipes  by  gravity,  but  the  supply  is 
somewhat  scanty  and  water  is  husbanded  carefully.  Petroleum  is  used 
extensively  for  fuel,  and  a  17$,000-gallon  storage  tank  has  been  built  for  crude 
oil.  Wood  for  the  roast-heaps  costs  $8  per  cord,  and  even  at  that  price  is 
of  rather  inferior  grade.  Coke  for  the  smelter  costs  $12  to  $15  per  ton  and 
the  supply  is  very  uncertain,  owing  to  strikes  and  other  troubles. 

The  mine  and  smelter,  at  Jerome,  are  united  with  the  outside  worid  by 
the  United  Verde  &  Pacific  railroad,  a  2S-mile  narrow-gauge  line  connectiiig 
with  the  Santa  F^,  Phcenix  &  Prescott  railroad  at  Jerome  Junction,  this  line 
traversing  very  difhcult  country.  Underground  employes  work  8-hour 
shifts,  and  such  as  wish  it  are  furnished  rooms  at  $5  per  month  and  tahle 
board  at  $7  per  week,  in  a  fine  hotel  built  by  Senator  Clark. 

Production  of  refined  copper  was  19,407,080  lbs.  in  1902  and  about 
29,500,000  lbs.  in  1904.  The  maximum  product  was  43,995,932  lbs.  in  1899. 
Di\idend  payments  were  begun  in  1892,  on  the  basis  of  25c.  per  share  monthly, 
increased  to  50c.  per  share  per  month  in  1896,  and  again  increased,  in  1898, 
to  $1  monthly.  Largest  net  earnings  were  $5,435,970  in  1900  and  laiigest 
dividends  were  $4,498,680  in  the  same  year.  The  cost  of  copper  made  by 
the  United  Verde,  deducting  the  considerable  gold  and  silver  values  con- 
tained, is  3c.  to  5c.  per  pound,  when  working  normally,  but  reaches  fc. 
to  7c.  per  pound  when  the  property  is  operating  under  check  owing  to  un- 
favorable circumstances.  The  richness  and  value  of  the  United  Verde  usually 
are  much  exaggerated  in  descriptions  of  the  property,  but  this  is  unnecessMyi 
as  the  mine, without  question,  is  one  of  the  richest  and  largest  ever  opeDnL 
It  is  a  question,  however,  whether  the  property  has  not  seen  its  largest  profit 
in  the  past,  owing  to  the  mistaken  manner  of  its  development.  The  circum- 
stances under  which  the  ore  is  mined  at  present  are  discouraging,  and  ^ 
best  class  of  miners  cannot  be  retained  as  a  rule. 
UNITED  VERDE  EXTENSION  MINING  CO.  ARIZOlA. 

Mine  office:  Providence,  Yavapai  Co.,  Ariz.  B.  L.  Jones,  supcrintffld- 
ent.  Oiganized  1894,  under  laws  of  Arizona,  with  capitalization  ^,000,001^ 
shares  $10  par.  First  mining  venture,  at  Jerome,  proved  disastrous,  •» 
promoter  committed  suicide.  Company  later  took  the  Red  Rock  mine,  nstf 
Providence,  which  is  idle  and  for  sale. 
UNITED  VERDE  JUNIOR  COPPER  CO.  ASlZCffi 

Office:  60  State  St.,  Boston,  Mass.    Capitalization  $2,000,000,  A«« 
$10  par.     Benj.  F.  Peach,  president  and  Edwin  Wallace,  secretary  and  twit' 
urer,  at  last  accounts^    Lands,  at  Jerome,  Yavapai  county,  Ariioitt»  *• 
slightly  developed.     Company  is  regarded  with  suspicion. 
^NITED  VERDE  JUNIOR  COPPER  MINING  CO.  ARIZW. 

Mine  office:  Prescott,  Yavapai  Co.,  Ariz.    J.  W.  Deane,  agent. 
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Lake  Co.,  Utah.  WorkB  office:  Murray,  Suit  Lake  Co,,  t^tah.  Present  com' 
piiny  is  a  reorganizntion,  1903,  wilder  laws  of  New  Jersey^  with  eapitaliiatiun 
$1,5<J0,000,  shares  S5  par,  of  the  Utah  CoiuscjlUiatcd  Gold  Mines,  Ltd^  a 
Brtish  corporation  tliat  in  turn  sutTctnled  the  8e\ier  Gold  Mines,  Ltd.,  m 
Otciber,  1896  Property  of  the  Utah  ConwiHdatc-d  Mining  Co.  b  2,490  share* 
of  the  2  5t)0  shares  of  capital  stock  of  the  Higlikind  Boy  Gold  Mining  Co.,  of 
New  Jersey,  latter  eorpomtioii  holding  direct  title  to  the  Utah  properties. 
Reorganiziition  was  eflfei^ted  in  the  United  States  to  save  heavy  British  Uxw, 
find  sundry  emolutnenta  to  di recto i^,  bit*r  compounded  by  cash  paynietit$. 
AlxJUt  20%  only  of  the  capital  stock  is  held  in  Great  Britain.  Div-idends 
of  the  present  company  and  ita  predecessor  were  $732,000  in  1901,  nothing  in 
1902,  $960,000  in  1903  and  $600,000  in  lUOL  Urban  H.  Rmughton,  presr 
ideut,  R.  H-  Chnnning,  general  manager;  \V,  R.  8mith,  general  superintend- 
ent; W.  M.  Johnson,  superintendent;  N.  B.  Rostcorla,  mine  suf>erintendeiit : 
C  L.  Morris,  smelter  superintendent;  Geo.  K,  Fischer,  consulting  tnetAlluigist; 
8,  S,  Sorenson,  mechanical  engineer. 

Lands  are  the  Highland  Boy  group,  area  239  acreSi  in  Carr  Fork  Gulch, 
Bingham  division  of  theVVest  Mountain  district, alx)Ut  2^  miles  from  Bing- 
ham Canyon.    The  ores  are  sulphides,  occurring  in  chutes  running  2%  to  13% 
ropper.  with  average  values  of  $2.50  to  $3  gold  and  silver  per  ton,  the  average 
ores  carrying  about  30%  each  of  iron,  sihca,  and  sulphur,  rendering  them  self- 
fluxing.     Tlierc  are  three  main  ore  chutes  developed,  largest  being  approxi* 
malely  200x3riO'  in  area,  and  of  unknoi^Ti  depth,  Vith  stmng  indicMions  of 
additional  thute,s.     The  Highland  Boy  is  opened  by  one  sliaft  of  900^  and  6 
tunnels,  lowest  700'  below  the  crest  of  the  mountain,  extraction  being  through 
tunneb.     The  chutes  appjireutly  are  somewhat  smaller  In  the  bottom  levehy^ 
but  carry  good  values  and  are  likely  to  continue  workable  to  great  depth.   t>r^H 
reserves  probably  are  not  less  than  1,500,000  tons,  of  which  perhapts  3(X)^00Cf^ 
toiw  are  low-grade  oxidized  ores,     Hie  mine  also  is  said  to  have  accurnulated 
conaiderable  reserves  of  high-gmde  ore,  of  which  very  little  k  smelted,  fi 
reasons  best  known  to  tlic  management.     Owing  to  extraction  by  turn 
the  mining  plant  is  not  extensive,  und  r4ectric  power  is  ujsed  freely.     t>re 
taken  from  mine  to  railway  by  a  12,700'  aerial  tram.     The  new  Highland  Boj 
roncentrator,  mted  at  500  tons  daily  capacity,  has  IS  Fru©  vaimeri,  30  Wilfley 
tables  and  2  Wilflcy  slimers. 

The  smelter,  at  Murray,  10  miles  south  of  Salt  Lake  City  and  17  milca 
north  of  the  mine,  has  been  enlarged  to  alxiut  800  tons  daily  capacity  The 
enlarged  works  have  20  McDougal  calciners,  3  Wethey  calcining  fumaces 
and  9  nn'erlKjratory  furnaces,  two  of  the  latter  being  17'x'l3'  0*.  Power  Is 
furnished  by  a  450-h.  p.  Nordbenj  tandem  compound  sleam  engine  and  a 
250-kw.  Westinghouse  electric  generator.  A  dust-chamber,  27x56x18',  haa^ 
steel  hopper  liottoms,  and  the  converter  plant  has  a  19CK  stack  5'  6*  in  diameter< 
The  ores  give  clean  slags,  the  plant  giving  excellent  results  in  opermtic 
turning  out  99%  blister  copper.     Smelting  costa  are  exceptionally  low 

Production  in   1902  was  11,840,431   lbs.  of  refined  copper.  160,915  os. 
silver  and  19,078  oz.  gold,  from  168,713  tons  of  ore  smelted,  gi\ing  a^^«f«g« 
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returns  of  about  3^%  copper  and  $2.75  foAd  and  aflrw  per  usu.  PswhK- 
tion  in  19(M  was  13,553,493  lbs.  fine  copper,  and  sboold  reach  ahoot  I€LO(K>.<X>* 
to  18.000,000  lbs.  in  1905.  For  1903  the  net  profits  voe  fl.03S.636.  amou:::- 
ing  to  47.5%  of  the  gross  earnings,  operating  costs  being  S6.10  per  toti,  miih 
gross  returns  of  11 1 .56  per  ton.  For  19(M  the  perrentage  c^  copper  wm  jCNooe- 
what  lower  than  in  the  pre\'ious  j-ears,  the  ores  treated  giving  a^^erage  smeher 
returns  of  about  3.5%  copper,  1  oz.  silver  and  $2.20  gold  per  ton.  A  dividend 
of  $1.50  per  share,  payable  Jan.  16,  1905,  ^as  declared  December.  1901. 
The  Utah  Consolidated  is  making  copper  at  a  cost  of  5c.  per  pound,  deduct- 
ing gold  and  silver  values,  and  is  in  an  exceptionally  strong  poeitioD,  finan- 
cially and  otherwise,  with  an  excellent  management. 
UTAH  CONSOLIDATED  GOLD  MmE,  LTD.  UTAH. 

A  British  corporation,  reorganized  under  laws  of  New  Jenvr  as  Utah 
ConsoUdated  Mining  Co.,  to  obviate  payment  of  hea^-y  English  taxes. 
UTAH  COPPER  CO.  UTAH. 

Office:  Colorado  Springs,  Colo.  Ifine  oflke:  Bin^iam  Canyon,  Salt 
Lake  Co.,  Utah.  Organized  June,  1903,  under  laws  of  New  Jerwy,  with 
capitalization  $4,500,000,  shares  $10  par.  Bonds,  $750,000,  at  7%.  Chas. 
N.  MacNeill,  president;  Chas.  L.  Tutt,  vice-president;  Spencer  F.  Penrose, 
secretary  and  treasurer;  D.  C.  Jackling,  general  manager;  Frank  G.  Janne>' 
superintendent;  Henry  Colvin,  assistant  superintendent;  John  McDooald, 
mine  superintendent. 

Lands,  100  acres,  lying  on  both  sides  of  Bingham  Canyon,  formerly 

o^ed  by  the  De  Lamar- Wall  Mining  &  Smelting  Co.,  also  320  acres,  bought  in 

1903  from  the  West  Mountain  Placer  Co.,  for  $75,000,  and  a  320-acre  millsite 

fiear  Garfield  Beach,  Saltair,  Great  Salt  Lake,  this  site  being  10  miles  north 

of  Bin^am,  with  which  it  is  to  have  rail  connections.    The  Saltair  property 

has  several  good  springs,  one  with  a  flow  of  3,000  gallons  per  minute,  giving  a 

^ter  supply  adequate  for  a  3,000-ton  concentrator.    The  lands  lie  on  both 

sides  of  the  gulch,  permitting  ore  extraction  by  tunnel  to  great  depth.    The 

ore  body  is  of  a  most  unusual  character,  being  a  soft,  decomposed,  friable 

porphyry,  carrying  0.75%  to  3%  copper,  with  aji  average  of  ^ghtly  under 

^.   This  material  concentrates  excellently,  and  notwithstanding  its  appar- 

^tly  unfavorable  character,  stands  well  in  the  mine,  permitting  the  use  of 

^  mimmum  of  timber,  and  is  mined  on  the  caving  system.    The  mine  has 

^  Cornish  pump,  of  1,800  gallons  capacity,  and  electric  traction  is  to  be 

^iistalled  in  1905.    The  ore  body  is,  perhaps  the  largest  in  the  world,  so  far 

^  mines  have  been  opened  yet,  there  being  an  area  of  approximately 

^000x3,000' carrying  ore  for  a  known  depth  of  500',  Tiithout  barren  rock  yet 

^^icountered  at  any  point,  by  tunnels,  or  drill  holes,  the  diamond  drill  having 

*^«en  used  extensively  in  probing  the  property.    The  ore  is  exclusively  dis- 

•^nnnated  chalcopyrite  averaging  sli^tly  under  2%  copper,  0.5  oz.  silver 

^  0.03  oz.  gold  per  ton.    Eventually  steam  shovels  may  be  used  and  the 

l^toperty  worked  open-cast,  but  present  devdopment  is  by  tunnels.    Owing 

^  the  altogether  unusual  nature  of  the  ore  body,  the  Utah  is  essentally  a 

^Juanying  proposition,  like  the  Rio  Tmto  or  Granby,  but  for  a  time  at  least 
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«sjuwni0a  wiH  be  chtoufh  twuitlB.  Tbe  plan  oi  dev^opmeDt  is  unique, 
«Hi:«iB4pttfebfe  only  ti»  m  pfopertv  of  this  mosl  unusual  nature.  Mine  openings 
ace  rac«ao|j?ti&r,  laid  ouc  Uln  tbe  streets  oi  a  city,  with  blocks  above  blocks. 
like  the  jUA.>rei»ive  Sm>c»  of  a  butUiinic.  There  are-  13  tunnels,  entering 
the  hills  a&  appniximacehr  cigjht  anfileti  to  the  gulch.  Tlieee  tunnels  an^ 
aveeuwv  awi  crwKtn^  the  avenue^  al  righl  aufrks,  parallel  with  the  gulch, 
are  :»uee^  ^Mie  bein^  opened  ISff  apart.  I^uralleling  the  tunnels  or  avenues 
are  driftsv  cocTet«poodin^  to  aiiees  in  the  ctt*e6v  these  being  75'  from  the 
aveuuei^  on  either  :»Je.  The  tunnefe  are  lOCsHK  or  larger,  and  all  opening!^ 
are  of  ^sscepiiocuiJly  Uu|E9  <&aensaM»,  connections  between  the  %*arious  floors 
being  :wcur«d  by  upcaiM»  &om  alley  to  alley.  The  a\-enues,  streets  and  alley.' 
are  UL^uned  on  the  same  sysceoi  a^  is  tssed  in  the  street  nomenclature  of  Salt 
Lake  City — a  method  di&ruU  of  plain  dmcripcion  in  type,  but  readily  com- 
prehentftble  in  the  ground.  In  alU  about  S  miks  of  avenues,  streets  and 
alleys  have  been  opened. 

The  concentrator,  capacity  800  tons  daily  and  costing  about  1300,000, 
is  so  planned  that  it  can  be  increaaed,  in  units^  to  an  ultimate  capacity  oi 
^000  tons  daily.  The  .plant  is  about  l}^  miks  below  Bingham  and  near  the 
miae»  receiving  ore  over  a  spur  of  the  Bingham  branch  of  the  Rio  Grande 
W«}iem  railway.  The  railway  track  enters  the  mill  over  a  trestle,  and  ore 
cars  are  dumped  into  bins  beneath  the  track  and  ore  drawn  thence  through 
chut«s  to  a  200^  beit^*onveyor.  which  caraes  the  ore  to  the  crushers.  Tbe 
crushing  department,  2li^44^.  has  two  l2IXKtoa  Gates  crushetSy  two  sets  of 
9Sr  and  W  Gates  n>IK  t^  Chilean  mills.  6  hydraulic  classifieis>  6  re^xJ^-ing 
screens.  1^  six-^foot  Frue  vanneiSv  32  Wiifiey  concentrators^  2  CK-eistroDi 
tabks,  2  Card  tables  and  2  WilHey  slimers.  The  boiler  house,  36x100^. 
has  eight  7o^h.  p.  tubular  boilers,  with  automatic  stokers,  and  engines  of 
125  h.  p.,  loO  h.  p.,  and  350  h.  p.  This  mill,  designed  by  Mr.  Jackling,  is 
exceptionally  well  planned*  and  thoroughly  starceesful  in  operation,  securing 
high  concentration  at  low  cost,  with  a  minimum  of  .sHming  and  tA;n»g«  losses. 

The  copper  production  of  1904  is  estimated  at  3,000.000  lbs.,  aiMi  was  at 
the  rate  of  about  tJOO.OOO  lbs.  monthly  at  the  close  of  the  year.  Concentrates 
are  sold,  under  a  contract  expiring  1912,  to  the  American  :^melting  «lt  Refining 
Co.  The  company  is  said  to  be  netting  about  $1  per  ton  from  its  porphvT> 
ores,  and  the  quadrupling  of  the  present  concentrating  plant  in  1906  is  under 
consideration.  Mining  and  milling  costs  are  very  low.  The  managemect 
ot  the  Utah  Copper  Co.  is  composed,  not  of  theorists,  but  of  practical  miners 
and  metallurgists,  who  have  been  highly  successful  in  Colorado  and  other 
mining  fields. 

The  significance  of  the  work  being  done  by  the  Utah  Copper  Co.  seems  to 
have  esi*aped  general  cousidemtion.  .\t  no  point  on  the  gM>e  are  chere  de- 
velopments of  greater  importaiH*e.  or  tha  are  likely  to  have  a  more  profound 
and  far-reaching  importance  upon  the  future  of  the  copper  industry.  It  » 
not  l>eyond  the  b>ounds  of  possibility  that  the  Utah  Copper  Co.  is  the  pioneer 
ill  {Solving  the  question  of  the  world's  future  copper  supply — a  question  that  ha& 
been  given  much  ::«enous  consideration  during  the  past  few  years  by  the  largest 
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consumers  of  the  metal.     The  mining  work  of  the  Utah  Copper  Co.  is  an  evolu- 
tion, yet  it  may  prove  to  be  also  the  beginning  of  a  revolution. 

Heretofore  the  world's  supply  of  copper  has  come  from  nature's  concen- 
trated deposits  of  copper  ore  and  native  copper.  The  Utah  people  have  gone 
to  the  original  repository  of  the  metals — the  rock  magma  from  which,  by  cun- 
ning processes  of  leaching,  precipitation  and  concentration,  Dame  ^Nature 
has  brought  the  disseminated  chalcopyrite  up  to  deposits  of  workable  grade. 
The  porphyry  worked  by  this  company  undoubtedly  has  been  enriched  to 
some  extent  since  expelled  from  a  vent  in  the  earth's  crust  aeons  ago,  yet 
the  mine  must  be  regarded  as  a  step  in  advance  of  anything  heretofore  ac- 
complished in  mining.  The  mine  of  the  Utah  Copper  Co.  is  not  opened  on  a 
vein,  lense  or  stockwork,  but  upon  the  original  magma,  or  mother  matrix, 
whence  have  come  our  mineral  values.  The  Utah  has  gone  down  to  the 
backbone  of  nature  for  its  ores,  and  the  success  of  the  company,  which  no 
longer  seems  open  to  question,  will  open  a  new  and  vast  field  of  possibilities 
in  the  mining  world. 

The  Utah  Copper  Co.  has,  so  far  as  known,  the  largest  ore  body  of  any 
metal  ever  opened  at  any  time  in  any  part  of  the  world.  Its  ore  body,  so  far 
as  proven  by  openings  and  the  drill,  contains  fully  250,000,000  tons  of  ore, 
carrying  approximately  five  million  tons  of  fine  copper,  one  hundred  and 
twenty-five  million  ounces  of  silver  and  seven  million  five  hundred  thousand 
ounces  of  gold,  metals  worth,  at  the  current  market  prices,  about  seventy- 
five  millions  of  dollars  for  the  silver,  one  hundred  and  fifty  millions  for 
the  gold,  and  fifteen  hundred  millions  of  dollars  for  the  copper,  which 
should  be  produced  at  an  ultimate  profit  of  one  hundred  and  fifty  millions  to 
two  hundred  and  fifty  millions  of  dollars. 

The  doubters  who  have  feared  that  Bingham  might  not  prove  a  perma- 
nent camp  will  find  scant  comfort  in  the  foregoing  figures. 
UTAH  ft  EASTERN  COPPER  CO.  UTAH. 

Office :  42  Church  St.,  New  Haven,  Conn.  Mine  office :  Shem,  Washington 
Co.,  Utah.  Organized  February,  1901,  under  laws  of  West  Virginia,  with  capi- 
talization $1,500,000,  shares  $5  par.  Chas.  E.  Graham,  president;  Louis  E. 
Stoddard,  secretary  and  treasurer;  Chas  H.  Doolittle,  general  manager. 
Lands,  11  patented  claims,  area  220  acres,  including  the  old  Dixie  mine,  abo 
a  40-acre  smelter-site,  in  the  Tutsagubet  district,  showing  5  fissure  veins, 
with  estimated  average  width  of  40^,  giving  average  assays  of  15%  copper,  from 
oxide  and  carbonate  ores.  Principal  development  is  by  a  775'  blind  shaft, 
8unk  from  breast  of  a  225'  tunnel,  giving  about  100,000  tons  of  ore  in  sight. 
A  new  700^  vertical  shaft,  to  replace  the  incline,  is  to  be  completed  about 
March  1,  1905.  Has  steam  and  water  power  at  smelter,  and  gasoline  power  at 
mine,  with  a  good  mining  equipment.  The  old  25-ton  smelter,  inconveniently 
located,  is  idle,  and  a  new  100-ton  smelter  is  in  blast.  Production  of « fine 
copper  in  1903  was  1,550,000  lbs.,  made  in  177  days  smelter  run,  and  produc- 
tion for  1904  was  1,448,597  lbs.  fine  copper.  Property  has  a  good  manage- 
ment and  is  regarded  as  valuable. 
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UTAH-NEVADA  COPPER  CO. 

Office:  Exchange  Bldg.,  Denver,  Colo.     I^nds  are  said  by  company  to 
be  in  320  acres  in  the  Keg  Springs  district. 
UTAH-NEVADA  GOLD  ft  COPPER  MINING  CO.  UTAH. 

Office:  care  of  David  Jensen,  vice-president,  Ogden,  Utah.  Organized 
1903,  with  capitalization  $400,000,  shares  $1  par.  J.  Stanley  Dee,  president; 
J.  C.  Delamar,  secretary;  W  D.  Pyper,  treasurer;  Thomas  Cunningham, 
superintendent.  Lands,  6  claims,  in  the  Newfoundland  district  of  Box 
Elder  and  Weber  counties,  Utah,  opened  by  sundry  open  cuts  and  shafts  of  50^ 
and  7(y,  showing  2  veins  3'  to  5'  width,  carrying  chalcopyrite  with  pyrite  and 
quartz  gangue,  assaying  up  to  32%  copper,  17  oz.  silver  and  $12  gold  per  ton. 
UTAH  QUEEN  MINE.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.     Morris  R.  Hunt, 
superintendent,  at  last  accounts. 
UTAH  SOUTHERN  GOLD  ft  COPPER  MINING  CO.  UTAH. 

Office:  25  Broad  St.,  New  York.     Organized  April  10,  1903,  under  laws 
of  Utah,  with  capitalization  $500,000,  shares  $1  par;  issued,  $408,750.    Felix 
Gottschalk,  president;    H.    A.    Crosby,    secretary    and    treasurer.    Lands, 
sundry  claims  in  the  Beaver  Lake  dbtrict  of  Beaver  county,  Utah. 
UTICA  MINING  ft  MILLING  CO.  COLORADO. 

Office:  1420  Chestnut  St.,  Philadelphia,  Pa.    Mine  office:  Ward,  Boulder 
Co.,  Colo.     G.  A.  Davison,  superintendent.    Ores  carry  gold,  silver  and 
copper.     Has  water  power  and  20-stamp  mill. 
VAL  CASTRUCCIO  MINES.  ITALY. 

Mine  office:  Massa  Maritima,  Grosseto,  Italy 
VAL  D'ELSA  COPPER  CO.,  LTD.  •    ITAIY. 

Letter  returned  unclaimed  from  former  office,  Glasgow,  Scotland. 
VAL  VERDE  COPPER  CO.,  LTD.  ARIZOIU. 

Practically   bankrupt.     Smelter  sold   to  Bradshaw  Mountain  Copper 
Mining  &  Smelting  Co.,  leaving  the  Val  Verde  in  debt,  and  with  no  asBrts 
except  undeveloped  lands  of  doubtful  value.     Fully  described  in  Vol  IV. 
VALDEZ,  COPPER  RIVER  ft  YUKON  RAILWAY  CO.  ALASKA. 

A  stock-jobbing  proposition,  promoted  by  the  notorious  L.  E.  Pike  &  Co., 
of  17  Milk  St.,  Boston,  Mass. 
VALENCIA  COPPER  MINING  CO.  CALIFORBIA. 

Office:  Hayward  Bldg.,  §an  Francisco,  Cal.  Letter  returned  unclaimed 
from  former  mine  office,  Sherwood,  Trinity  Co.,  Cal.  Organised  under  law 
of  Arizona,  with  capitalization  $1,000,000,  shares  $1  par.  Qias.  £.  ^^xh 
meister,  president;  J.  E.  Manning,  secretary  and  treasurer;  F  P.  Boms 
superintendent.  Lands,  12  copper  claims,  area  248  acres,  also  3  quaiti-^ 
claims,  area  62  acres,  and  250  acres  of  placer-gold  claims,  all  wdl  watered 
and  timbered,  on  the  East  Fork  of  New  River,  near  the  summit  of  the  TnaHf* 
Salmon  range  with  extensive  water^rights,  including  two  falls  of  ISff  each. 
The  copper  claims  carry  a  heavy  gossan  capping  and  are  sli^tly  devdopfli 
by  2  tunnels. 
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SOCIEDAD  VAL£NCIANO-Ain>ALUZA  D£  ALTOS  SPAIN. 

HORNOS  y  MINAS  D£  PENAFLOR. 

Office:  Glorieta,  1,  Valencia,  Spain.  Mine  office:  Pefiaflor,  Sevilla,  Spain. 
Capitalization,  1,500,000  pesetas,  share?  250  pesetas  par.  Don  Baldomero 
Deu,  president  and  agent.  Property  is  the  Elvira  mine  and  extensions, 
carrying  copper  and  iron  pyrites,  at  Penaflor,  and  a  group  of  claims,  area 
144  hectareas,  at  the  Pueblo  de  los  Infantes.  Sevilla.  The  Pefiaflor  group 
is  being  developed,  but  is  not  yet  a  producer. 
VALENSUELLA  COPPER  CO.  ARIZONA. 

Office:  3543  W.  23d  Ave.,  Etenver,  Colo.  Mine  office:  Quartzite,  Yuma 
Co.,  Ariz.  Employs  8  men.  Organized  November,  1901,  under  laws  of 
Arizona,  with  capitalization  $1,250,000,  shares  11  par.  Richard  Darling, 
president  and  general  manager;  F.  W.  Deideshiemer,  treasurer;  Geo.  C. 
Foulkes,  secretary.  Lands,  7  claims,  patented,  area  circa  100  acres,  also 
a  60-acre  mill  and  smelter  site,  in  the  Quartzite  district.  Country  rocks 
are  limestone  and  schists,  showing  2  contact  veins,  developed  by  shafts  of 
200^  and  270^,  giving  average  assays  of  12%  copper,  4  oz.  silver  and  $4  gold 
per  ton,  from  malachite,  azurite  and  oxide  ores.  Has  1,050^  of  underground 
workings,  showing  ore  bodies  of  considerable  size.  Has  gasoline  power, 
with  2  hoists,  good  for  depth  of  500^  each,  2  engine-houses  and  smithy,  each 
18x24^  and  6  dwellings.  Is  installing  a  30-ton  Vulcan  smelter  at  the  mine. 
Property  is  70  miles  from  the  Southern  Pacific  railroad,  and  15  miles  from 
steamer  landing  on  the  Colorado  river,  supplies  being  received  by  water. 
VALENTINE  COPPER  ft  GOLD  MINING  CO.  '  UTAH. 

Office:  Salt  Lake  City,  Utah.  Mine  office:  Bingham,  Canyon,  Salt 
Lake  Co.,  Utah.  J.  W.  Cairns,  president  and  manager.  Organized,  1904, 
with  capitalization,  $150,000.  Made  several  small  shipments  of  high-grade 
ore  to  local  smelters  in  1904,  and  is  said  to  have  a  vein  carrying  a  2^  pay- 
streak  of  excellent  ore. 
VALEO  MINING  CO.  UTAH. 

Mine  office :    Park  City,  Summit  Co.,  Utah.     Hon.  Thos.  Keams,  general 
manager:    J.  P.  Boyle,  superintendent.     Ores  carry  gold,  silver  and  copper. 
Has  steam  power  and  employs  about  25  men. 
VALERIE  MINE.  YUKON. 

A  Yukon  property  by  this  name  made  a  small  shipment  of  copper  ore, 
in  1903,  to  the  Crofton  smelter. 
MINA  VALLENARINA.  CHILE. 

Office  and  mine:    Taltal,  Antofagasta,  Chile.     Pedro  Herrera,  owner 
and  manager.     Employed  about  25  men  at  last  accounts. 
VALLEY  MINING  CO.  COLORADO. 

Office:  Iowa  City,  la.  Mine  office;  West  Clifif,  Custer  Co.,  Colo.  Chas. 
8.  Magowan,  president ;  John  I.  Christie,  secretary ;  Saml.  E.  Palmer,  general 
manager;  Harry  Triplett,  mine  superintendent;  Frank  L.  Card,  mill  superin- 
tendent. Organized  under  laws  of  Colorado,  with  capitalization  $150,000, 
shares  $1  par.  Lands,  6  patented 'claims,  area  72  acres,  also  a  20-acre  mill- 
site,  in  the  Silver  Cliff  district,  with  6  veins  of  2^  to  2^  width,  opened  by 
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fi^mftd  of  175'  and  280^,  with  1,30CK  of  undergrouu4opeiiiags,  sccurttig  averifr 
tim»y»  of  2.5%  eopppr,  17%  lead,  1%  zinc,  10  o/.  to  13  oz,  silver  and  $4 
gold  per  totif  from  oxitJized  ores  mth  occasioiuil  native  copper.  Has  i 
75- h.  p.  steam  plaint  at  mine,  with  2  hoista  and  an  air-compressor,  and  & 
60-ton  tsonc^ntrator,  50x175',  of  brit-k  and  wood,  with  a  150-h.  p.  stcim 
plant,  18'  Blake  crusher,  2  trains  of  rolls,  6  Card  concentrating  tabteK,  2 
mseere  and  SOO'  of  ranvas  slime-tables.  Employs  aboat  50  men. 
VALLEY  VIEW  mWIMG  CO.  CALXFORHU. 

Office;  San  Frauciaco,  Cal.  Mine  office;  Lincoln,  Placer  Co.,  Cal. 
I^nds,  90  acres,  patented,  showing  impregnations  250*  ^^ide,  v^Hth  about 
25' of  Qn%l>ctween  schistose  walls*  Has  a  gossan  outcrop,  nearly  lOO'  wide 
and  l.OtW/  long,  carrj'ing  average  gold  and  silver  values  of  about  $4  per  ton, 
Ore  shippcil  average?^  a!vnut  5%  copper.  Has  two  5'  Huntington  mills. 
VALLEY  VIEW  MINTWG  CO.  MONTAHA 

Letter  retLirnud  mirlaimed  from  Anaconda,  Deer  Lodge  Co.,  Mont, 
VALRUBIO  GROUP.  SPADf. 

Offices:  care  of  M.  Yglesias,  owner,  2  Tokenhousie  Bldgs.,  London,  E.  C, 
Eng.  Mine  office:  Paimogn,  Hueha,  Spain.  Property  includes  the  Val- 
nibio,  San  Carlos  and  San  Andrfs  mines,  with  total  area  of  about  200  acres, 
these  being  the  western  extensions  of  the  San  Vicente  veins,  and  lying 
l>etween  the  Homaiicra  and  Montembio  groups. 
VAN  AHDA  COPPER  &  GOLD  BOlfES  CO.,  LTD.     BRITISH  COLUIIBIA. 

Pmperiy    was    Iciused    to    the    \'^ri    Auda    Mines    &   Smelter,    at    laj»t^ 
Hccountj).  ^M 

VAN  ANDA  MIlfES  &  SMELTER.  BRITISH  COLUMBIA^ 

CJffire  and  mii\cs:  Van  .\nda,  Texada  Island,  B.  C,  T,  J.  Vaughiui- 
Rhys,  gtnicnil  iiianager,  at  hist  accounts.  I^nds,  20  clairns,  area  840  Bert's, 
m  the  Naiiaimo  district,  inclyding  the  Copper  Queen  and  Cornell  mint^, 
o|»cne*l  by  shafts  of  S0\  150',  460',  and  500*,  with  tunnels  aggregating  about 
t.tKWy  in  length,  and  with  a  totul  of  about  12,000'  of  underground  openings. 
eji«e*l  Julvp  I9(>2,  fn>m  the  Van  Anda  Copper  &  Gold  Mines  Co,,  Ltd.  Mim 
show  bornito  and  chalcopyrite,  estinmted  to  average  about  8%  copper, 
2.5  o2.  Kilver  and  $1  ^^old.  Has  a  st^am  plant,  with  3  hoists,  5-drUi  Ram 
compressor,  5  pumps  and  power  drills,  a  sawTnill  with  daiiy  capacity 
20,000',  warehouse,  and  svilistantial  shipping  wharf.  Ileduction  plani 
one  milt;  from  the  mines,  and  connci^teil  therewith  by  tramway,  hti^  a  50-toi 
circuhir  funmce  and  75-ton  rfH^tangiiliir  furnace,  with  sampling  mill,  crushers, 
etc.  W<*rk  8iis|>cnded  in  Dccernticr,  1904. 
VANCOUVER  &  BOUNDARY  CREEK  BRITISH  COLUMBIA 

DEVELOPMENT  4  MINING  CO. 

Mine  office:     Fenticton,    Yale   tV   Cariboo  district,    B.  C.     C.  Vacher, 
manager.     Ore^  rarry  gold,  silver  and  copper.     Has  steam  power, 
VANCOUVER  ISLAND  MUfTNG  lb  BRITISH  COLUMBIA. 

DEVELOPBCENT  CO.,  LTD. 

Officios:  45p  Lt»iidenhall  St,,  Ivondon,  E  C,  Eng      Mine  office:  Dunca 
Vancouver  Lsld,.  B,  C,     Organized  \nv,  18,  HM>2,  with  capitaltKation  £50, 
shares,  £1  par;  issued,  27,420  shur«»s,  12s.  (mI.  piiid  in.     F.  H.  Faviell,  chai 
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VELVET  (ROSSLAND)  MINE,  LTD,  BRITISH  COLUMBLL 

^         Merge<i,  1901,  hi  Vehet-Portlajwl  Mine,  Ltd, 
VELVET-PORTLAND  MIKE,  LTD.  BRITISH  COLUMBLU 

XJfiic^:  23,  Leadenhall  St.,  London,  E,  C,  Eng,  Mine  office:  Rosjliind, 
Trail  Division,  Yale  District,  B.  C.  G,  B,  Mee,  chairman;  W.  A.  Stearns, 
secretary;  S.  Severin  Sorcnsen^  general  manager:  Wni.  T>iompeon,  constillijjg 
eiigintier.  Organizetl  Jan,  6,  1904,  a»  an  amalgamation  of  tlie  Portland-Roj*- 
land  Mine,  Ltd.  and  tUe  Velvet  (RosBland)  Mine,  Lid,,  with  capitalization 
£125, (XX),  sliarcs,  10s.  par;  isf«ne<l,  £74,947.  Lands,  sundry  claims  on 
Bopliif!  Mountain,  Hoswland,  earnring  auriferous  cupp4T  orci>,  said  to  average 
about  $14  per  ton  in  value.  Has  a  small  concentrator  with  three  Tremainc 
two-stamp  mills,  two  Overstrcrm  tablctt,  two  set^  of  Brown*»  hydrometrif 
clastiifiers,  and  one  Jenckca  crusher.  Mill  m  \mug  enlarged  to  capHcity  of  75 
tons,  and  put«  five  tons  into  one.  tkjncentnites*  are  sent  to  the  Norlhport 
Bnjc4tcr  for  treafiinejit.  Mine  has  &  good  steam  plant. 
VENICE  COPPER  CO,  MEXICO. 

LKHice:  Venice,  IlL     Letter  returned  unclaimed  from  former  miiir  i»ffkf, 
Soyopa,  Sonora,  Mexico.      Lands  supposed  to  have  been  sold  to  the  Ciiluixi«t 
Sc  Ya*iui  Rivpr  Copper  Co, 
VENTURA^COLORADO  COPPER  MINING  &  SMELTING  CO. 

Inr<»riKjnitcd,  19(13,  under  lawii  uf  Ojlorado,  )iy  D.  H.  De  Amian.  et  bI 
VENTURE  HILL  ItflNING  CO.  ARIZONA. 

Olhce  and  mines:  Jerome,  Ya\'Epai  Co.,  Ariz.  Organised  1900»  undfr 
laws  of  Arizona,  with  capiialization  $.3,OfKJ,(X)0,  shares  $1  par.  Thos  E 
Cajiiphell,  president  and  general  manager;  Geo,  H.  Avery,  vice-pre«deDt  and 
superintendent;  Chag.  F.  Avery,  fte<Telar>' ;  Frank  E,  Jordan^  treasurer. 
Lands,  6  patented  claims,  area  110  acres,  in  the  Verde  district,  showing  2 
fissure  veins,  estimated  by  company  to  average  OC  widths  and  to  carry 
average  values  of  4.7%  copper,  6.5  oz.  silver  and  $4  gold  per  ton,  from  oxide 
and  sulphide  ores,  de\'eloped  by  shafts  of  65'  and  87',  and  tunnels  of  205'  and 
457'  Employed  6  men  at  last  accounts. 
VERDE  APEX  COPPER  CO.  WYOMING. 

Supposed  to  ha\  c  copper  claims  somewhere  in  Wyoming. 
VERDE  APEX  COPPER  MINING  CO.  ARIZONA. 

Letters  returned  uiu4ainied  from  former  oflice,  66  Broadway,  Xeu  \iTk, 
Mine  office :  Jerome,  Yavapai  Co.,  Arix.  Organized  1900,  witli  capitalisation 
$3,000,00(J,  shares  $1  par.  Chas  B.  Lutz.  Bloomsburg,  Pa.,  president;  F,  E. 
Jordan,  agent.  Lands,  6  claims,  area  circa  90  acres,  in  Mescal  Gulch»  shout 
one  mile  south  of  Jerome,  slightly  opened  by  shaft  and  tunnel.  Company  out  of 
cash  at  last  accounts 
VERDE  CHIEF  MINING  CO.  ARIZONA 

Office:  150H-20  Broad  St.,  New  Y'ork.  Mine  office:  Jerome,  Yjivapai 
Co.,  Ariz.  CJrgani?,ed  under  law  s  of  Ariiioua,  with  capitalization  |:j»OC»O.tI)0, 
shares  $1  par.  Dr.  Cbrendon  A.  Foster,  pre;aidciit:  Henr\' T.  Rogere,  »erre- 
tary;  C,  H.  Acker,  superintendent.  Lands,  10  claims,  7  miles  south  of 
Jerome,  with  about  1,7(X)'  of  underground  openings,  showing  auriferous  and 
argentiferous  copper  ore.     Idle  at  last  accoimts. 
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VERDE  CONSOLIDATED  COPPER  CO.  ARIZONA. 

Office:  Prescott,  Ariz.     Mine  office:  Jerome,  Yavapai  Co.,  Ariz.     Jacob 
Marks,  president;  T.  E.  Campbell,  secretary  and  treasurer.    Capitalization 
$1,500,000,  shares  fl  par. 
VERDE  GRANDE  COPPER  CO.  MEXICO. 

Office:  308  North  Sixth  St.,  St.  Louis,  Mo.  Mine  office:  Apartado 
98,  Hermosillo,  Sonora,  Mex.  Employs  about  120  men.  Oi^nized  1901, 
under  laws  of  Arizona,  with  capitalization  $2,500,000,  shares  $5  par.  C.  P. 
West,  president;  R.  D.  Wood,  treasurer;  Thomas  Tyson,  secretary;  Jairus  D. 
Fresh,  general  manager ;  Jas.  Penman,  superintendent.  Lands,  500  acres,  in  the 
Ures  district,  apout  40  miles  northwest  of  Hermosillo,  lying  about  2,000^  above 
sea-level,  partly  timbered  with  ironwood,  cottonwood,  and  mesquite.  Water 
is  scarce  on  surface,  but  can  be  developed  by  wells.  The  main  tract  of 
460  acres  includes  the  Verde  Grande,  La  Verde,  La  Cobriza  and  San  Luis 
groups,  showing  veins  of  lO'  to  lOO'  width,  largest  veins  being  low  in  grade. 
The  Verde  Grande  group  shows  veins  and  deposits  in  limestone,  in  a  secon- 
dary eruptive  formation,  ores  assaying  about  6%  copper,  6  oz.  silver,  and 
$1  gold  per  ton.  La  Verde  and  La  Cobriza  groups  show  a  contact  vein, 
between  granite  and  quartzite,  having  a  gangue  of  talcose  limestone  inter- 
stratified  with  granite  and  quartz,  this  vein  being  30'  to  60'  wide  and  traceable 
about  7,000',  giving  assays  of  5.5%  to  16%  copper,  with  high  gold  and  silver 
values.  Mines  are  developed  by  16  different  shafts  and  tunnels,  with  about 
4,000^  of  underground  openings,  estimated  by  company  to  show  200,000 
tons  of  ore.  A  smelter,  1}^  miles  from  the  principal  mine  openings,  with  a 
100-ton  AUis-Chalmers  water-jacket  blast-furnace  was  completed  1904,  but 
apparently  is  idle.  A  leaching  pl^t  was  being  installed  at  the  end  of  1904. 
The  company  has  made  many  exaggerated  statements  regarding  its  proper- 
ties, in  placing  stock,  but  the  showing  of  ore  secured  is  encouraging,  and 
with  proper  management  a  successful  mine  may  be  made.  Present  manage- 
ment b  not  responsible  for  tergiversations  of  former  officers.  Company 
supposed  to  be  considerably  in  debt  to  sundry  hea\y  shareholders,  who  ad- 
vanced funds  to  keep  the  property  going. 
VERDE  GROUP.  CALIFORlfU. 

Mine  office:     Redding,  Shasta  Co.,  Cal.     A  group  of  12  claims  adjoin- 
ing the  Shasta  King  group  of  the  Trinity  Copper  Co.,  opened  by  a  600'  cross- 
cut tunnel  showing  a  small  vein  of  good  copper  ore. 
VERDE  KING  COPPER  CO.  ARIZONA. 

Office:  401  Henne  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Jerome, 
Yavapai  Co.,  Ariz.  Organized  1900,  under  laws  of  Arizona,  with  capitaUza- 
tion  $1,000,000,  shares  $1  par.  Chas.  J.  George,  president;  Baron  W.  Riley, 
secretary ;  Joseph  Gray,  superintendent.  Lands,  20  patented  claims,  adjoin- 
ing the  United  Verde  mine  on  the  south,  with  about  3,000'  of  openings, 
including  a  200'  two-compartment  working  shaft,  planned  to  be  sunk  600'. 
Assays  of  ore  have  given  11.5%  to  24.5%  copper,  with  gold  and  silver  values. 
Lands  are  well  located  and  are  considered  promising. 
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VERDE  MINING  A  MILLING  CO.  WYOICBG. 

Otlire.  523  Uev  Bldg,,  IJiimlia,  Neb.  Mine  office:  BatUe.  Cark^n  | 
Co.,  Wyo.  Organised,  VMKl,  under  kvvs  of  WyoQiiug,  with  rapilalijatina 
$1 ,54K>,OOU,  shurt*s  f  1  par,  L\  M.  Jacijutis,  presidejil ;  J.  E,  Thatcher,  seereUry  j 
and  ireii^itn'r;  J  V\  HiJiloii,  gciieml  imiimger.  Lands,  4  claims,  area  801 
acres,  sfiowiug  a  '^'  fissure  vein  giving  aijsayt*  of  5%  to  21%  copper,  6  oi.  I 
silvcT  and  15  gold  per  Urn,  from  nmlat-hile,  tM»rnite  and  cJmlcopyrite.  Hji*1 
3  shallow  Bhaft>*  utkI  f^U-ain  fiower.  Idle, 
VERDE  QUEEN  COPPER  CO.  OF  ARIZONA.  ARIZONA,] 

f. tetters  rH limed  uiulaijnpd  from  former  offices,  39  Cortlandt  St.,  New] 
Yorkp  and  Mitrielta,  (Mo.  l4ands,  2iS  claiiiis,  with  u  40-ton  smeller,  nt'^l 
JeriJine,  Vavapfu  fOitntVj  AriiEoua.  Lands  not  sold  to  Tnited  Verde  in  1904^1 
as  hu-H  bt*t"n  asserted, 
FRANCISCO  VERGARA  L  CI 

iHhvp  and  nnrie:     Petorra,  Aconcagua,  Chile.     Owns  and  operate*  ih 
Mnnro  mine,  opened   \SCiO,  jimkin^  about   100  long  tons  of  copper  ycarlyj^ 
shipped   ajj;   tnatte. 
VERMONT  &  ARIZONA  COPPER  CO.  ARIZONJ 

Ofhic:  \5i\  Culle^e  St,,  I^urtington,  Vt.  Mine  office:  Tomb.sione 
Cochise  C<».,  Arix.  OrgamxtHl  iHtMJ,  under  law\s  of  Ariiionft,  vvith  capitttlixaiioQ 
11,500,000,  «liares  $5  pjir.  Hon,  Hamilton  S.  Peck,  president ;  J.  H.  MrLoud 
secretary  and  treai^urer;  J,  A,  Collier,  auperintendent,  I^nds,  11  ebiin 
area  230  acres,  in  the  Turquoise  district,  on  the  western  slope  of  the  Dmgo 
Mountains,  showing  2  guld  and  siK^er  veins  and  ae^^eral  copper  veins,  latterj 
gi\  ing  a.ss.says  of  23%  to  43%  from  selected  caj-bonate  ores,  and  opetied  by  j 
230'  maiii  shaft,  with  1,500'  of  undergromid  ujienings,  with  atxiut 
of  ih^velopmeut  tyn  10  adjoining  claims.  Has  steam  power. 
VERMONT  A  BOSTON  MINING  CO.  VERMONT. 

oOjie:  113  l)e\'tmi*hire  St,,  Boston,  Mass.     Letter  returned  unclaimed 
frnin  former  mine  oHice,  Berkshire,  l>dnklin  Co.,  Vt. 
AKTIESELSKABET  VESTERDALENS  KOBBERGRUBER.  WORWATJ 

Office:     Melderstein,     Sweden.     Mine     office;     Naeverfjord,      Norway 
Employs  about  60  men.     Henning  Nordlund,  chairman;  August  Biljestrou 
Biip^^rintendent.     Drganized  1W>3,  under  !aws  of  Norway, 
VICKERY-THOMPSON  MINING  CO.  MEXICO. 

Office    and    mine:     Ocotldn,    Oaxaca,    Mex.     Frank    A-    Vickery    ajw 
Guillernio   W.   Tliompson,    managers.      Ores  carry   vajuea    in  gold,   sdvefj^ 
ropper  and  lead.     Kinplijy.s  about  100  nieti. 
VICTOR  BONANZA  MINING  CO.  CAXIFORNLL 

Office:  care  of  M.  T.  Dooling,  president,  HoUister,  Cal.     Letter  retumo 
unclaimed  from  former  mine  office,  Dos  Palos,  Merced  Co.,  Cal. 
VICTOR  CONSOLIDATED  MINING  CO.  UTil 

Mine  office:     Eureka,  Juab  Co,,  Utah.     Vi%^an  McCune,  general 
get;  J.  Tn4oar,  superintejidenl .     Mines  are  the  Victor.  Boas  Tweed  and  oth 
prciducing  gold,  .«<ilver  and  ctjpp*>r.     Hiu*  jiteam  power  and  employ* 
50  meet. 
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6EWERKSCHAFT  VICTORIA  BLEIERZ-  UHD  GERMANY. 

ZINKBLEIIDE  GRUBEH. 

Office:  Koln,  Gennany.  Mine  office:  Nassau  a/L.,  Rheinpro\inz, 
Germany.  Lands,  370  liectares,  carrying  ores  of  Ml\'cr,  lead,  zinc  and 
copper. 

VICTORIA  BOULDER  MIimiG  CO.  COLORADO. 

Mine  office:    Salina,  Boulder  Co.,  Colo.     M.  B.  McClure,  manager.     Ores 

carr>'  gold,  silver  and  copper.     Has  steam  power  and  employs  about  25  men. 

VICTORIA  COPPER  CO.  AUSTRALIA. 

Reorganized  repeatedly.     Now  the  African  A  Australian  Ok,  Ltd. 
VICTORIA  COPPER  MIimiG  CO.  MICHIGAH. 

Office:  539-53  State  St.,  Boston,  3IaaB.  Mine  office:  Victoria,  Onton- 
agon Co.,  Mich.  Employs  95  men.  Organized,  1899,  under  laws  of  Michigan, 
\i'ith  capitalization  ^,500,000,  shares  $25  par;  $11  paid  in.  CalWn  Auj^tin, 
president;  Clias.  D.  Hanchette,  vice-president;  Jas.  P.  Graves,  secretary 
and  treasurer;  preceding  officers,  Wm.  F.  Humphreys  and  Fred  H.  WiUiams, 
directors;  Thos.  Hooper,  superintendent;  Geo.  Hooper,  mining  captain; 
C   R.  Forties,  engineer;  C.  R.  Everett,  clerk. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  I,  19(M,  disclose 
the  following  figures : 

Amount  cash  paid  in  on  capital  stock. $1  jOOO,OIIO. 00 

Entire  amount  invested  in  real  estate 372,722. 91 

Amount  of  personal  esUte 272,220.09 

Amount  due  corporation 3,017. 00 

At  the  close  of  business  Dec.  31,  190f,  the  company  had  asseU  of 
1110,375.95,  with  liabilities  of  only  %\JSSOM,  ^ving  a  balance  of  assets, 
aU  cash,  except  969  shares  of  the  company's  stock,  of  $108,545.30. 

Lands,  2,249  acres,  in  Sections  19,  20.  29,  30  and  31,  Town  50  North, 
Range  39  West,  and  Sections  21,  25  and  36,  T.  50  N.,  R.  40  W.,  in  fJntonagon 
county,  Michigan,  giWng  a  tract  with  an  cjitieme  width  of  two  miles  east 
^  west,  and  an  extreme  length  north  and  south  of  2H  miles,  Ijring  just  west 
^  the  Ontonagon  river.  IVsctirally  all  of  this  land  b  on  the  mineral  Mt, 
only  about  100  acres  lying  on  the  EMtcm  Sandstone.  Neighboring  mu^, 
^  idle  for  many  jrears,  are  the  West  MimieBota  on  tlie  north,  National  €m 
^  east  and  Devon  on  the  wert.  Nearat  active  property  is  the  Michigan, 
three  mfles  northeast. 

The  first  attempt  at  Lake  Sapcfior  copper  mining,  in  faist/#fic  tim^. 
^  made  on  the  Victoria  property,  in  the  winter  of  1770-1771.  TV-  n^J 
namng  done  was  in  1M9,  when  the  property  was  opened  under  the  nam^  '  f 
tbc  Cushin,  on  a  Ime  of  prehistoric  pita  vontaining  maiMes  f4  native  n^^r. 
one  apwarxb  of  a  ton  m  wdght.  Xame  was  thanged  to  Forest  mine,  IV/i. 
«nd  property  was  reorsaniaed  M  the  Vietofia  IGntng  Co.  in  IW*-  Trid^ 
lhe»  titles  produced  185  ton*,  1,279  Dm.  refined  eopper,  at  a  Ir^ns  'jf  a>i'>«it 
I1W,000  The  first  stamp-min  was  burned  Ijy  a  foreirt  fire  and  the  P^^^ttA 
n«  swept  away  by  a  flood.  The  pro>perty  was  operstad  mrolariy.  'yfi  » 
«nan  scale,  1849-1855.  and  thereafter  by  spasms.  The  urine  wai-  ur.watwd 
in  1881,  but  was  not  reopened  thee,  and  rw--ifird  idl*-  uf=til  \^^J 
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The  Victoria  is  located  on  a  high  and  steep  hill,  notwithstanding  which 
the  solid  rock  is  covered  with  heavy  sand  and  clay  drift.    The  Forest  amyg- 
daloid lode,  on  which  the  mine  is  developed,  is  5'  to  30^  wide,  where -opened, 
very  irregular  in  width,  rolling  in  dip  and  bunchy  in  contents.     Strike  Ls 
about  N.  69^  E.,  with  an  average  dip  of  61^  to  the  northwest,  the  strike 
giving  about  IH  °^^  o^  outcrop  on  Victoria  lands.    The  Forest  bed  is 
evidently  one  of  the  cupriferous  amygdaloids  of  the  Evergreen  belt,  opened 
to  the  northeast  by  the  Mass  and  Adventure,  but  wliich  one  of  the  series 
is  uncertain.     Work  was. begun  March  1,  1899,  by  the  present  company, 
under  very  great  disadvantages.    The  old  mine  liad  four  shafts,  numbered 
irom  east  to  west,  opened  very  erratically,  with  shafts  and  levels  at  a  variety 
of  intervals,  lifts  being  opened  at  distances  of  55'  to  65^     Old  No.  2,  chosen 
for  the  main  working  slutft,  was  cut  down  to  two-compartment  size,  and 
in  cutting  thb  shaft  down  from  the  adit  to  the  third  level,  considerable 
barrel  work  and  good  stamp-rock  was  found  in  what  was  the  footwall  of 
the  old  mine.     No.  2  is  8x12^,  inside  measurement,  with  two  compartments, 
and  was  2,089^  deep  at  the  close  of  1904.     Levels  below  the  fourth  are  opened 
lOO'  apart.    The  formation  b  much  disturbed  near  the  surface  and  the 
lode  is  irregular  in  dip,  but  with  the  widening  noted  at  depth  more  regulac^ 
walls  are  found  also,  as  well  as  a  considerable  increase  in  copper,  showing 
some  good  stoping  ground  from  the  seventh  level  dovfnward  until  at  tl^^ 
bottom,  where  the  lode  widens  to  about  80^,  with  only  occasional  bunch^^ 
of  copper.     Old  No.  1  shaft,  240^  east  of  No.  2,  is  188'  deep ;  old  No.  3  is  SSc 
deep  and  No.  4  is  180^  deep.     Nineteen  levels  have  l^een  opened  and  on  I>^e. 
31,  1904,  the  mine  had  26,803'  of  underground  openings.     In  additioo  to 
productive  openings  on  the  Forest  lode  the  mine  has  about  3,000'  of  cro» 
cuts,  showing  sundry  cupriferous  beds,  but  none  of  promise  equal  to  the 
Forest.    The  footwall  crosscuts  show  an  amygdaloid  underiying  the  Fofcet 
at  an  average  depth  of  only  6',  this  bed  being  well  mineralized  for  4'  to  h' 
ak>ng  the  footwall,  producing  small  masses  up  to  50  lbs.  weight,  the  ccpper 
occurring  mainly  on  the  foot,  with  considerable  epidote  on  the  hanging  wsH 
Underiying  this  ejSidotal  bed  some  60'  is  a  6'  amygdaloid,  shoning  mocb 
epidote  and  allied  minerals  and  a  little  stamp  rock.    An  amygdaloid  called 
the  Glenn  was  opened  in  1900,  giving  a  fair  showing  of  copper  at  the  bottcmof 
a  shallow  shaft.  Diamond  drill  borings  north  of  the  mine  have  shown  notliiflC 
of  especial  promise.    The  Forest  amygdaloid  is  low  in  grade,  but  quHe  wt 
ular  in  contents,  showing  a  little  heavy  copper,  but  with  values  mainly  in 
medium-grade  stamp  rock.    All  levels  down  to  the  18th  are  connected  br 
winzes,  giving  ventilation  and  safety.     The  ground  stands  well  and  the  mint 
is  without  a  stick  of  timber,  except  in  the  shafts.    About  400,000  tone  of 
stamp  rock  liave  been  developed,  and  a  considerable  stock-pile  has  been 
accumulated  on  surface,  from  opening  work.    Tlie  copper  chute  at  tbe 
Victoria  rakes  to  the  southwest,  and  the  best  ground  below  the  15th  krd 
will  be  found  in  the  southwestern  drifts.    Little  mining  work  has  been  dom 
since  July,  1904,  nor  will  be  until  the  completion  of  the  stamp  mill 

No.  2  has  a  fnune  shafthouse,  32x94'  and  45'  hi|^h,  with  a  ISiSO*  cL 


VICTORIA.  9B 

The  engine-house  and  boiler4ioa9e  is  24x58^.  vith  a  24x28"  d,  of  mwd  oc 
stone  foundations,  vkith  steel  roof.  There  are  tvo  12Hinll  air^coftjwjr*, 
operating  20  power  drills,  two  125-h.  p.  boilers  and  a  ponafa&e  boiler.  A 
Webster,  Camp  A.  Lane  conical-drum  ninfir  drip  (firert-roonected  <kipArx- 
cylinder  hoist,  good  for  3,000^  depth,  k  on  tbe  gnnind  and  can  be  infUJkd 
in  a  few  weeks,  whenever  needed,  and  the  present  Nordbef^  faoiet.  with 
12x28'  cylinders  and  5'  drum  with  face  of  CT  9^.  will  be  remored  to  the  ate 
of  the  new  No.  3  shaft,  \,\W  west  of  No.  2,  which  will  be  sank  on  the  same 
lode  and  at  the  same  angle  as  No.  2.  Hie  old  hoist  at  No.  2  is  rated  as 
good  for  1,20(/  only,  but  No.  2  shaft  has  been  sank  neailT  2.100^  with  it. 

Buildings  at  the  mine  include  a  90x60^  marhinr  shop,  of  wood,  with 
iron  roof,  a  24x72^  carpenter  shop  and  warehouse,  a  two-^torr  fnme  bonrd- 
ing-house.  and  office,  27x64',  with  10x37*  cll,  a  19x41'  frame  schoolkoiise, 
stone  changing-house  and  58  dweffin^B.  The^companj  also  owns  and  oper- 
ates a  store,  for  the  benefit  of  employes.  A  l€tKl6oi28^  atocag^  cislcfn  holds 
water  from  the  mine  for  feeding  boilefs,  and  water  for  domestir  VBes  and 
fire  protection  is  pumped  by  a  steel  windmill  from  a  wdl  having  a  storage 
tank  and  750^  of  water  mains.  There  is  a  sawmiH,  with  50^  eirmiar  saw. 
furnishing  timber  and  lumber  for  the  mine's  reqoiranenls.  Nearest  rsSroad 
is  the  Chicago,  Miliik-aukee  A  St.  Fsnl,  at  Rockland,  3  miks  «fistnnt,  hat 
connection  may  be  given  also  by  the  Holt  1«bC""c  nulroad.  Hie  coopanr's 
lands  are  well  timbered  and  contain  an  inexhaustible  supply  of  good  building 
stone. 

The  millsite  b  being  connected  with  the  mine  by  a  4,40IK  gravity  tram 
line  having  a  9%  grade.  Loaded  cars  will  raise  the  empties  by  a  cable  patv^- 
ing  over  a  drum  at  the  top,  and  operating  m  counterbalance.  The  nuOsite, 
near  the  hydraulic  works,  has  a  solid  sandstone  floor,  which  has  been  capped 
by  a  bed  of  concrete,  and  all  heavy  machinery  will  be  anchored  therein 
by  eye-bolts  cemented  into  the  rock.  The  old  mill  of  the  Belt  mine  was  bought 
and  the  machinery  is  being  installed  in  tbe  Victoria  mill.  The  plant  inchides 
one  Cuyahoga  stamp-head,  12x16'  engine,  jigs,  ete.,  and  will  be  supplemented 
by  additional  noodem  washing  machinery.  Oapt  Hooper,  who  is  an  experi- 
enced mill  man,  wOl  depart  from  the  common  milling  procedure  of  the 
Lake  district  in  a  few  minor  details  of  mill  practice. 

A  large  water  power  is  being  dev^ped  from  Glenn  Falls,  on  the  west 
branch  of  the  Ontonagon  river,  about  1  mile  from  the  mine.  This  is  much 
the  best  natural  water  power  of  the  Lake  Superior  copper  district,  the  stream 
dropping  nearly  ISff  in  1)^  miles,  by  a  series  of  small  falls,  between  which 
are  numerous  rapids  with  sandstone  bottoms.  Power  is  developed  by 
means  of  a  dam,  canal  and  shaft.  The  dam,  built  up  from  excavations 
in  the  bedrock,  is  320^  between  abutments,  and  has  32  eighteen-inch  "I" 
beams,  lO'  apart,  sunk  vertically  5'  to  W  in  bedrock,  with  cement  filling. 
The  dam  has  an  extreme  height  of  24',  with  width  of  14'  at  the  bottom  and 
8'  at  the  top,  and  has  a  320^  main  section  and  wings  of  IW  and  I  OCX  giving 
a  total  length  of  580^,  built  with  an  arrh  up-stream,  giving  very  great  strength. 
The  dam  is  faced  on  the  water  side  with  5x1  (K  plates  of  3-1 G*  steel.  lx>lt«d 
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to  the  steel  "I**  beams  through  the  concrete.  The  center  of  the  dam  ha& 
an  apron  SO'  wide,  also  a  floating  boom  lo  guide  l«ig»,  as  ttie  stream  \a  used 
for  logging  operations,  tlie  dam  being  t^  gubstantiaUy  built  that  it  caiuiot 
be  torn  out  by  a  U>g-janu  The  outlet  i»  a  44^*  steel  pipe,  le^uliug  from  the 
bottom  of  the  daiJi  t«i  the  power  canal. 

The  carud  diverting  water  from  the  dam  is  nearly  6,000'  in  length,  nmniug 
for  about  2,000'  through  sandstone  and  4,00CK  through  aUuviuixi.  The  eanaJ  i$ 
25'  wide  at  the  top,  16'  wide  at  the  bottom  and  16'  deep.  The  outlet  ol  the  * 
canal  has  6  gates,  in  two  sets,  separated  by  a  heavy  concrete  abutment. 
The  gatev%Tiys  are  made  of  20*  *'I  '*  beama  set  vertically  6'  apart,  with  6  gattt 
of  heavy  oak  planking,  worked  vertically  by  rack  and  pinion  actuated  by 
water  power.  The  canal  leads  to  a  2O,v20'  shaft,  now  ^linking,  wliich  is  to  be* 
nearly  300'  in  depth,  and  will  connect  at  the  Inittom  uith  a  tail-race  to  the 
lower  river.  Instead  of  using  turbines  the  water  will  be  made  to  comprcsa 
air  at  the  tjottom  of  the  sluifi,  tlie  power  installation  becoming  a  hydraulie 
air  compreHsion  plant. 

The  hydraulic  installation  of  the  Victoria  presents  some  rare  featuns, 
and  ia  worthy  of  a  more  extended  description.  From  the  foredam  three 
inlet  shafts  will  be  sunk,  verticiiUy,  These  are  19^  from  center  to  center, 
and  will  be  5'  e^ch  in  diameter  and  334'  6*  deep,  At  present  these  three 
inlet  shafts  are  mertdy  6*  lK)re  hol«*,  but  will  be  reamed  out,  through  s«»lid 
sandstone.  The  reaming  will  he  done  tjy  a  5p«H'ial  bit  of  6'  dinmeirr, 
Imvirjg  4  cutting  amis,  each  30*  in  length,  and  will  be  actuated  by  a  No.  4* 
Rand  air  drill.  Air  will  be  led  into  these  inlet  shafts  by  5»000  tube^,  each 
of  ^i"  diameter.  The  air  so  entraiJUMi  will  be  carried  downward  as  buhhlcs 
by  the  falling  water.  At  tiie  liottom  of  the  three  5'  inlet  slrnfts  is  a  tunnel, 
which  will  be  3fiO'  long  and  will  lead  to  a  large  air  compn^^iBion  chaml)er. 
The  cliMinber  will  be  fan-shaped,  20'  lijgli  and  of  60'  width  at  one  end,  and  26' 
high  by  only  liS'  width  At  the  otljt»r  crid.  The  rock  work  of  the  plant  will 
be  in  dense  sandstone  thn>ugiiout,  and  the  imprisoned  iur  will  be  compressed 
to  a  preHsure  of  about  125  lbs,  i>er  i^i]uare  inch  l»y  the  weight  of  tiie  water, 
the  compression  chamber  serving  as  a  reservoir,  Tlie  outflow  shaft  will  be 
1(1x20',  sunk  at  an  angle  of  80^*  Owing  to  the  liomogenity  and  density  of 
the  sandstone  stntta,  which  are  devoid  of  cracL*,  it  is  prol>able  that  no  lining 
will  be  retjuired  for  the  compression  chamber,  thougli  this  can  be  fumisJied  at 
any  time,  if  found  necessary.  This  novel  hydmulic-pneumatic  power  plant 
fihould  he  completed  before  the  close  of  U*05,  and  will  furnish  ample  powcf 
fur  every  requirement  of  the  Victoria  mine  and  mill. 

The  Victoria  lias  been  managed  i\itli  great  prudence  and  econtmy 
since  its  inception,  and,  by  reason  of  its  natural  water  power,  ^111  begjvea 
exceedingly  cheap  opc^mting  costs.  The  mine  is  n<jt  rich,  but  it  will  liavc 
the  advantages  of  a  ,skilful,  experienced  and  economical  maimgement,  and 
very  cheap  motive  jkiwcf,  and  should  l>egin  production  late  in  lilOS  or  rea- 
sonably early  in  lt>06. 
VICTORIA  COPPER  MINIITO  CO.  UTAH. 

Mill!*  office:     Ashley,  Unitah  Co,,  Utah. 
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VICTORIA  GOLD  ft  COPPER  MIinNG  CO.,  LTD.        BRITISH  COLUMBIA. 

Office.  English  Point,  B.  C.  Capitalization  $1,000,000,  shares  $1  par. 
Frank  E.  Starkey,  president  and  general  manager;  Albert  O.  Starkey,  secre- 
tary and  treasurer.    Lands,  200  acres,  west  of  Rossland,  Yale  district,  B.  C. 

FELIX  VICuiA.  CHILE. 

Office  and  mines :  Barco,  Higuera,  Serena,  Chile.  Operates  the  Higuera 
mine,  opened  1855,  producing  800  to  1,000  tons  of  fine  copper  yearly, 
and  also  owns  the  Solitaria  mine,  130^  deep,  opened  in  1893;  the  Panchita 
mine,  350^  deep,  opened  in  1850,  and  the  San  Ramon  mine,  270^  deep, 
open^  in  1851.    Last  three  properties  were  idle  at  last  accounts. 

SAHTIAGO  VICUHA.  CHILE. 

Operates  El  Jirio  mine,  in  the  department  of  Freirina,  Atacama,  and 
the  Astilleros  mine  in  the  department  of  Huasco,  Chile.    Former  mine, 
opened  1806,  makes  about  1,000  tons  of  Chile  bans  jreariy.    El  Astilleros 
mine,  opened  1890,  produces  about  500  tons  oi  ban  yearly. 
VIELLA  COPPER  CO.,  LTD.  SPAIN. 

Compulsorily  wound  up,  February,  1903. 
YIGSRES  KOBBERVAERKS  AKTIEBOLAG.  NORWAY. 

Office:  Talbodgaden,  8B,  Christiania,  Norway.  Bfines  include  the 
Vigsnes  and  Stavanger,  sometimes  known  as  the  Meraker  mines,  in  the 
Rdros  district,  south  of  Trondh jem,  Norway.  Deepest  shaft  is  2,389^.  Were 
long  the  principal  producers  of  Norway,  and  made  960  long  tons  of  fine 
copper  in  1895,  but  since  idle. 
VILLAGE  BELLE  GOLD  ft  COPPER  CO.  COLORADO 

Ifine  office:    North  P^trk,  Routt  Co.,  Colo. 
VIHDICATOR  GOLD  ft  COPPER  MnriHG  CO.  UTAH. 

Office:  care  of  Sam  T.  Myers,  secretary,  Ogden,  Utah.    Geo.  F.  Busch, 
prerident.    Capitalization  $1,000,000,  shares  $1  par.    Lands,  sundry  daims, 
fliightly  prospected,  near  Unitah,  Weber  county,  Utah. 
VIOLA  GOLD  ft  COPPER  MIRIHG  CO.  WASHINGTON. 

Letter  returned  unclaimed  from  former  office,  276  West  Broadway, 
NewYoric. 

VIROIN  MINB.  ARIZONA. 

Office  and  mine:  care  of  Wm.  Baker,  owner,  Dewey,  Yavapai  Co.,  Ariz. 
VQtOINIA  BELLE  GOLD  ft  COPPER  MINING  CO.  •  ARIZONA. 

Office:  13  South  7th  St.,  Minneapolis,  Minn.  Mine  office:  Vails,  Pima 
^^.,  Aris.  Oiganized  January,  1902,  under  laws  of  Arisona,  with  capitalisa- 
tion 11,500,000,  shares  $1  par;  issued,  $1,000,000.  John  F.  Wallis,  president ; 
^-  F.  Potter,  Jr.,  secretary;  Jas.  H.  I^nnett,  general  manager.  I^ndH, 
^  <>]aims,  area  160  acres,  also  a  iO^acre  millsite,  in  the  Rincon  district,  showing 
^^^t)  contact  veins  between  limestone  and  granite-porphyry,  opened  hy  4 
^^^afts,  deepest  260^,  carrying  ores  assaying  5%  to  30%  copper  and  $5  to  $25 
^Ui  per  ton.  Control  said  to  have  pa.ssed,  1904,  into  hands  of  monied  men 
'^^^iding  in  Winona,  Minn. 

^UtGmiA  CONSOLIDATED  COPPER  CO.  VIRGINIA. 

Office:  518  Walnut  St.,  McKeesport,  Pa.    Mine  office*    Stony  Man. 
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Page  Co ,  Va,  Organized  Oct.  15,  1901,  under  laws  of  New  Jerse>%  with 
lapilaliKation  $1, (MX) ,000,  shares  Si  par.  W.  Harrj^  Hamilton,  president; 
HaiT>'  Dutishee,  vice-president;  J  M.  Mackintosh,  secretary';  Thos.  A,  Dun- 
hhee,  general  manager.  Land**,  3Q0  acres,  owned  in  fee.  on  Hoak  Mountain. 
Page  county,  showing  3  paralleJ  veins,  one  said  to  be  a  fi^^urc  in  trap  a[id 
two  occurring  as  contact*  between  trap  and  quart wte*  One  vein»  opened  Kv 
a  shaft  of  320*,  with  950'  of  tmderground  openings,  averages  12'  width 
gives  average  assays  of  about  6%  copper,  4  oz.  silver  and  SL80  gold  per 
from  rarbonatc  ores,  with  occasioaal  occurrence  of  native  copper.  Has 
ini»«^hne  lioisl  and  S-drill  uir<^oiiiprefi8or,  and  employed  10  men  at  I 
nvamnts. 

vmomiA  COPPER  co.,  ltd.  virgik 

1  )fhce^:99  C^ar  St.,  New  York,  and  95.  Greaham  St.,  L<indon,  E.  C,  En 
Mine  office:  Hi^iihill,  HalifttX  Co.,  Va.  Uegisiered  August  31 »  1900,  und^ 
laws  of  linitt*d  i\ingdtim,  with  rapitafiitatinn  £300, 000,  efiares  £1  par  Coi 
modore  P.  V wider,  prenident;  h\  M,  Davin,  vice-president ;  Jas.  B-  Van  Woei 
secretary;  liichard  Lamli,  generaf  manager;  Ev^an  Daviej*.  superiritendenl 
Lands,  1,617  acres,  including  the  High  Hill  mine,  in  the  Virgilina  district,  d 
vdoped  by  K  shafts  of  1^0'  to  300'  depth,  with  afmut  one  mile  of  uudengnouj 
openitigij.  Property  Hhow»  2  vein*?,  giving  assays  up  to  5.9%  copper,  2  oi 
Hilver  and  80c.  gold  per  ton,  from  highly  silicious  ores.  Has  a  350-h 
steam  plant  and  concentrator,  reducing  ores  11  into  1,  concentrates  being 
shipped  to  New  Ynrk  and  Norfolk,  Virginia,  for  smelting. 
VIRGmiA  COPPER  MINING  A  SMELTOfG  CO,  ARIZOH^ 

Mine  office*    Ciisa  Gninde,  Pinal  Co.,  Ariz.     W.  P.  Guthridge,  i>uperii 
tendent .     Operates  the  Reward  mine,  producing  argentifTous  copper  o 
Has  steam  power,  and  30-ton  water-jacket  furnace.     Employed  30  men 
last  accounta. 
MIHA  VIRGINIA.  CHILB. 

Mine  office:    Chanaral,  Atacama,  Chile*     Manuel  Hidalgo,  owner;  Fer- 
nando Hernandez,  manager.     Employed  al>out  75  men  at  last  accounts. 
VITA  RICA  SILVER  &  COPPER  MIIimG  CO,  MEXICO, 

Mine  office:    Charcas,  8aii  Luis  Potosf,  Mex.     C.  H.  Hoffman,  manager. 
Has  steam  jjower  and  employed  about  20  men  at  la^i  arc'ount,s. 
BONA  LA  VIUDA.  CHILE, 

Mine  office:    Caldera,   Atacama,  Chile.     An  important    property  and. 
a  eonKiderable  producer  of  copper. 
VTVANDIERE  MINE,  COLO 

Owned  and  operated  by  Twin  City  Development  Co. 
VOLCANIC  COPPER  MINING  &  SMELTING  CO,  CALIFO 

Dead.     Foniitr  othi-c,  256  S<i.   Hruadway.  Los  Angeles,  Cal. 
VOLCANIC  MINING,  SMELTING  A  BRITISH  COLUMBIA. 

DEVELOPMENT  CO. 

Out  of  business.     Property  not  taken  over  because  misrepresented 
VON  GERNET  COPPER,  LTD, 

Offices:  38,  Biiliter  Square  Bldgs,.   London,   E,  C,  Eng,     Maj.  F, 
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VOS  GERXET— WABASH.  *13 

Rickarde-ScavCT.  F  R.  S..  chainnui;  D.  Moonucr.  accmanr.  RcKHtcrcd 
July  4,  1901.  to  acquire  patent;}  and  conrcaaoos  for  extiartioB  acd  treas- 
ment  of  ores  of  copper,  gold  and  other  metak.  CapKaKatiocL  £11.0W1 
in  10,000  preference  sliares  of  £1  and  10.000  onfiBarr  simro  of  2f.:  tanxd. 
£10,522.  Lien,  £3,000.  registered  July,  1903.  Has  amal  vocks  at  Aiifpw. 
tura,  Chile,  and  Bni^sel^.  Belfdum. 
J.  D.  VORIS  COPPER  MnmiG  CO.  OCMXMtADO. 

Mine  ofHce:  Hillside.  Fremont  Co^  Oolo. 
UNAS  VUELTA  FALSA.  SPAH. 

OfHce:  care  of  Miguel  Yglesias,  2,  Tokenhouse  BUI^  LoodoD,  E.  C 
Eng,  Mine  office:  Paimago,  Hudva,  Spain.  Group  inrtiides  the  Frootmsa 
and  other  mines,  near  the  Chanxa  river,  which  separates  Spain  and  IVwtogal. 
Property  shows  a  vein  of  about  20^  width,  giving  good  asBaj  rahies  in  fopper. 
i^ith  about  46%  sulphur. 

VTJLCA5  CONSOLIDATED  COPPER  CO.  NEVADA. 

Office:  35  Nassau  St.,  New  York.    Mine  office:  Siegcltoii,  EsmereUa 
Co.,  Nev.     Organized  1899,  as  the  Vulcan  Copper  Mining  A  Smehini:  Co.. 
and  reorganized  1901,  with  present  title,  under  laws  of  West  Miginia,  with 
capitalization    (5,000,000,   shares   $10   par:   issued,   $3,000,000.    Chas.    F. 
Champion,  president  and  general  manager;  ioeeph  ^egd,  first  vice-president : 
Ambrose  I.  Harrison,  secretary  and  treasurer;  Newton  A.  Duncan,  super- 
intendent.   Lands,  49  claims,  area  980  acres,  also  3  millsites,  in  the  Soda- 
NTlle  or  Santa  F^  district,  developed  by  about  7,Q0(y  of  shafts  and  tunnels. 
and  claimed  to  show  about  60,000  tons  of  ore  assaying  2.7^  to  45c  copper, 
with  gold  and  silver  values  of  75c  to  $1  per  ton.    Has  a  small  smdter,  which 
is  idle,  and  has  experimented  with  a  leaching  process.    Company  is  a  dead- 
beat. 

VULCAN  COPPER  CO.  OREGON. 

OflBce:  San  Francisco,  Gal.  Ifine  office:  Takilma,  Josephine  Co.,  Ore. 
;  the  property  of  the  Mountain  View  Copper  Co.,  for  $24,000.  Equip- 
iQent  includes  a  30-ton  Vulcan  smelter,  never  blown  in.  Mine  shows  a 
promising  vein  of  bomite.  Idle,  awaiting  construction  oi  a  railroad  into 
the  Waldo  district. 

VULCAN  COPPER  MININO  CO.  WY0MIN6. 

OflBce:  Wausau,  Wis.  Mine  office:  Encampment,  CaH[x>n  Co.,  Wyo. 
poized  1898,  with  capitalization  $1,000,000,  shares  $1  par.  W.  M. 
*onroe,  president;  W.  D.  Kolloch,  secretary;  F.  J.  Lordier,  superintendent, 
^odfl,  120  acres,  in  the  Encampment  and  Battle  Lake  districts.  Has  3 
shafts,  deepest  about  100',  showing  a  15'  sulphide  ore  vein.  Idle. 
WABASH  MINING  CO.  CALIFORNIA. 

Office:  Los  Angeles,  Cal.  Mine  office:  Letcher,  Fresno  Co.,  Cal.  Dr. 
^'  H.  Bryant,  president.  Lands,  16  claims,  adjoining  the  Copper  King, 
^th  two  shallow  shafts,  and  tunnels  of  300^  and  400^.  Has  steam  plant 
*nd  sir  compressor.     Presumably  idle. 

WABASH  MININO  CO.  UTAH. 

Mine  office:  Park  CSty,  Sumioit  Co.,  Utah.    G.  M.  Gillett,  superin- 
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Hbs  ste&tu  power  a 

COLORADO^, 


t^ndeut.     Ore-8  I'arry  gold,  hilvf»r,  lend  and  copper 
eiiipl«ty**d  nlKjut  lit)  nwn,  ai  l;t>*t  fu-rounts. 
WAGPTER^GREEN  MINING  &  MILLIlfG  CO, 

LcdiT  ri'Uinud  urn  iaintrd  fruijj  Vvnri,  Larimer  Co.,  Colo. 
WAHHITA  COPPER  MINING  CO.  MICmGAi;] 

rniudiil*Mii .     N;ime  cluuigiHl  icj  Eric  Codb.  Milling  &  Reduction  Co. 
WAHSATCH  MINING  CO.  ITTi 

Ollin-    220r»  Lintoln  Ave,,  Ogden,  Utah,     H.  C.  Baker,  president  ai 
genend   iiiiuiager. 
W AID ANI  MINE.  JAP/ 

Mine  office:   Kaiiiine-niura,   Taka-goH,   Bi*en,   Japan.     Ore   is  argei 
tiferous  chalcopyrite,  assjK-iated  with  splialerite  and  galena,  in  two  w 
tliiiJ  veins,     A  snitill  producer  oiily. 
WALDO  COPPER  MINES  CO.     '  OREGO] 

CornM  t  tiili'  is  Wjjido  Sniplting  ^  Mining  Co. 
WALDO  SMELTIHG  &  MINING  CO.  OREGON. 

Office:  P.  th  Jit»x  lisT,  Colorado  Springis,  Colo.  Mine  ofiSce:  Takilit 
JoAophine  Co.,  Ore.  Organized  l>ec.  3,  1901,  under  laws  of  Colorado,  u-ii 
capttaliiation  $3,l)m),0Q0,  sliares  $100  par.  Chai»,  L.  Tuit,  president  & 
manager:  Spencer  Penrose,  secretary  and  treasurer;  J  A.  Hull,  aselsi 
aecretary  and  treasurer;  C-ol.  T.  Wain-Morgan  Draper,  siipcrint-endi 
Lands,  20  patented  elainis,  area  400  arres,  with  rmlHte  and  650  acres 
placer  landn,  in  the  Waldo  district,  showing  5  fissure  veins,  said  to  average 
about  10*  width  and  giving  eKtiniat^  average  values  of  12%  copper  and 
$^  gold  per  ton,  from  sulphide  ores.  Development  is  by  a  shaft  and  two 
tunnels,  wnth  extensive  undcTground  openings.  The  Copper  King  iJiaft, 
alxjut  ^OC  deep.  Uiia  an  80'  crosscut-drift  shomng  a  gmid  ore  body.  The 
700*  Lyttle  tunnel  and  the  400'  No.  2  tunnel,  on  the  same  claim,  sliow  fine 
bodies  of  ore.  Tlie  SltK  Cowboy  tunnel  connects  with  the  incline  sliaft  160* 
below  eurface,  and  is  to  be  extended  to  bitersect  known  ore  bodies.  There 
aleo  has  been  considerable  de\'eloptnent  secured  and  a  large  ore  body  opened 
on  anotlier  property,  title  to  \^hich  is  in  ruigation.  Property  is  about  40 
tniles  from  the  Southern  Pacific  railroad,  but  a  line  luis  been  surveyed  thrtmgh 
the  district.  The  Takilnm  smelter,  built  by  praeticaUy  the  same  people  as 
own  the  Waldo,  was  l»lovvti  in  8ept.  8.  19tH,  on  Waldo  ores.  The  Queen  of 
Bit>nse  mine  funushes  hiv^vy  sulphide  ore,  and  the  Cowboy  mine  pmvides 
o^dised  ores  for  furimre  tuixtures.  Otfieers  of  tlie  company  are  men  of  the 
liighest  standing,  with  loitg  and  successful  experience  in  mining,  and  the 
property  is  regarded  as  promlsitig. 
GEWERKSCHAFT  WALDSTOLUI.  GERMANY* 

Office:     Dibwcldorf,  Germany.     Mine  office:     Dertnbach,  Weimar,  Ger- 
many^    Ores  mined  are  spathic  iron  and  a  httle  chalcopyrite,  produc  tion  td 
latter  having  \^-n  m  tons  in  1902,     Employe  37  tofiti. 
WALBS  COPPER  BONING  Ca  ALASKA. 

Werg^Ni.  1<XM,  i',  Hailley  CDiiaeIidat«d  Copper  Co. 
WALL  STREET  MDTE.  HEVADA 

Mii»e  oWk^ I    Luniivf ,  Eemerelda  Co.,  Ne\\    A.  8.  Lawvw^  supcrintendenL 
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WALLAROO  ft  MOORTA  MmiNG  ft  SOUTH  AUSTRALIA. 

SMELTUIG  CO.,  LTD. 

Offices:  Grenfell  St.,  Adelaide,  South  Australia.  Mine  offices:  Walla- 
roo, Yorke  Peninsula,  and  Moonta,  Yorke  Peninsula,  South  Australia.  Em- 
ploys 2,319  men.  D.  Davidson,  secretary;  H.  Lipson  Hancock,  general 
manager  The  Wallaroo  mine,  discovered  1860,  and  the  Moonta  mine, 
opened  circa  1861,  lx)th  on  the  Yorke  Peninsula,  about  10  miles  apart,  were 
amalgamated  in  1890,  under  the  present  title. 

The  Wallaroo  mine,  which  includes  the  Kurilla,  an  adjoining  property, 
employs  1,130  men,  or  about  half  of  the  total  force,  the  balance  being  employed 
in  the  Moonta  mines  and  at  the  reduction  works.  Area  of  the  Wallaroo, 
including  the  Kurilla,  is  about  2,000  acres,  this  property  showing  6  practically 
parallel  veins,  the  main  ore  body  having  a  nearly  vertical  dip,  with  strike  of 
North  75®  West,  ranging  3'  to  25'  in  width  and  being  opened  for  a  length  of 
1,800^  and  a  depth  of  about  2,500^.  The  Wallaroo  and  Kurilla  have  about  30 
shafts,  with  upwards  of  30  miles  of  underground  openings.  Country  rock 
is  metamorphosed  mica-schist.  The  gossan  gave  a  little  atacamitc  and 
carbonate  ores  at  surface,  followed  by  cuprite  and  melaconite,  but  the  oxi- 
dized ore  bodies  were  worked  out  many  years  ago.  At  depth  the  ore  is 
mainly  chalcopyrite,  averaging  2%  to  4%  copper,  as  mined,  and  11%  after 
dressing.  Gangue  of  the  ore  is  iron  pyrites,  calcspar  and  schistose  country 
rock,  ores  being  slightly  auriferous  and  argentiferous.  Shafts  are  mainly 
inclines  on  the  veins,  hobting  with  2-ton  and  3-ton  skips,  principal  shafts 
being  Taylor's  shaft,  2,070^  deep;  the  Office  shaft,  1,920',  and  Young's  shaft, 
1,350^.  The  principal  portion  of  Taylor's  shaft  wa«  tuined  by  fire  eariy  in 
1904,  and  has  been  rej^ed  by  a  new  vertical  shaft  from  surface,  connecting 
with  the  lower  levels  of  the  old  workings.  The  Kurilla  mine  is  opened  on 
a  lode  parallel  to  the  Wallaroo,  to  a  depth  of  1,170',  the  ore  body  ranging 
IC  to  12'  in  width,  but  being  bunchy,  i^ith  high-grade  chutes  of  ore  averag- 
ing 11%  after  hand  dressing.  Ore  in  both  the  Wallaroo  and  Kurilla  is  won 
mainly  by  overhand  stoping.  Wide  stopes  are  timbered  by  wooden  pillars, 
with  waste-filling  on  either  side  of  the  drifts. 

The  area  of  the  Moonta  group  is  2,673  acres,  held  on  leasehold  from  the 
Crown.  Country  rock  is  fdsite-porphyry.  The  Moonta  shows  27  veins, 
ranging  6'  to  20'  in  width,  with  5  practically  parallel  main  veins,  having  an 
average  strike  of  North  30^  East,  with  numerous  stringers  and  laterals. 
Development  is  by  21  trial  shafts  and  56  working  shafts,  many  of  the  latter 
having  been  abandoned.  Shafts  are  mostly  vertical  for  a  short  distance, 
thence  following  the  dip  oi  the  lode,  and  the  mine  has  upwards  of  40  fnileii 
of  undeiground  openings.  Mining  is  by  both  overhead  and  underliand 
^toping,  ores  from  the  Moonta  averaging  16%  copper  after  dressing. 

The  mines  have  extensive  hoisting,  pumping  and  power  plantu.  Having 
been  opened  at  a  period  when  mining  practice  was  largely  different  fn)m 
that  of  the  present  time,  there  are  entirely  too  many  sliafts  for  tH'onom'wal 
Working,  and  the  policy  of  the  present  management  is  to  reduce  the  numlxrr 
of  shafts,  an4  increase  the  capacity  of  those  retained.     Upon  surface  there 
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were  a  great  number  of  small,  isolated  machinery  plants,  and  these,  as  far  as 
possible,  are  being  consolidated  and  replaced  by  large  and  modem  plants. 
A  new  central  steam  and  power  plant  at  the  Wallaroo  branch  is  effecting  a 
very  large  saving  in  operating  costs.  Large  and  commodious  changing 
houses,  with  shower-baths  and  lockers,  have  been  built  at  the  principal  shafts, 
and  the  company  maintains  a  library  and  reading-room  well  supplied  with 
books  and  periodicals. 

The  exceptional  weight  and  flakey  nature  of  the  gangue  renders  concen- 
tration an  exceedingly  difficult  problem.  Large  concentrators  have  been 
built  at  both  groups  of  mines,  and  the  process  followed  at  each  is  essentially 
the  same.  The  ore  is  dumped  on  grizzlies,  thence  to  bins  for  various  sizes, 
whence  drawn  off  to  railway  trucks  and  carried  to  the  concentrators.  At 
the  mills,  after  passing  through  crushers  with  water,  the  material  goes  to 
revolving  trommels,  from  which  oversize  goes  to  a  traveling  belt,  whence  ore 
is  picked  by  boys,  and  passed  through  crushers  with  water.  Ores  passing 
a  %"  mesh  are  treated  on  specially  designed  Hancock  jigs,  and  raggings 
passing  J^"  and  IJi"  meshes  are  treated  separately  on  other  specially  de- 
signed Hancock  jigs.  Material  rougher  than  l^i"  is  hand-picked  from  the 
picking  belt.  The  well  known  Hancock  jig,  now  in  use  throughout  the 
world,  was  especially  designed  by  Mr.  H.  R.  Hancock,  the  former  general 
manager,  for  the  use  of  these  mines.  The  lai^est  size  jigs  treat  200  tons  of 
material  in  8  hours.  About  12%  to  15%  of  the  material  is  slimed,  aod 
this  goes  to  spitzkasten  for  classification  and  distribution  to  round  tables 
and  vanners,  which  turn  out  a  12%  product. 

The  coarse  material  and  fine  tailings  from  the  washing  machineiy  are 
piled  in  heaps  and  weathered.  These  heaps  range  20^  to  60^  in  height,  the 
tops  of  the  coarser  heaps  I)cing  laid  out  in  terraces.  The  heaps  are  aytsiem' 
atically  sprinkled,  the  leach-liquor  running  to  the  vats  from  the  heaps 
carrying  60  to  120  grains  of  copper  to  the  gallon.  Tliese  heaps  cover  about 
30  acres  and  contain  upwards  of  1,000,000  tons  of  tailings. 

The  slimes  and  fine  wastes  go  to  a  specially  designed  leaching  plant, 
and  are  passed  through  a  series  of  vats  containing  leach-liquor,  12  lbs.  to 
20  lbs.  of  sulphuric  acid  being  added  to  the  leach-hquor  for  each  ton  of  slimes 
treated.  The  slimes  in  the  vats  are  agitated  by  revohing  arms,  the  pulp> 
after  agitation,  passing  to  settling  dams  and  clarifying  re8er\'oirB.  The 
leach-liquor  is  drawn  off  in  earthen  pipes  to  the  main  precipitating  worb, 
where  it  joins  the  liquor  from  the  various  tailings  heaps,  and  copper  is  pre- 
cipitated therefrom  by  passing  over  scrap  iron.  The  material  from  the 
settling  dams  is  weathered  and  given  a  second,  and  occasionaUy  a  third, 
leaching.  The  production  of  cement  copper  from  this  plant  is  15  tow  to 
20  tons  weekly.  In  addition  to  cement  copper,  the  leaching  plant  makes 
considerable  bluestone,  and  more  or  less  acid  is  sold  from  the  acid  plant 
maintained  in  connection  with  the  works. 

The  smelter  is  at  Port  Wallaroo,  6  miles  from  Wallaroo  and  11  niil« 
from  Moonta.  In  addition  to  treating  the  company's  ores,  considerable 
custom  smelting  is  done,  the  product  being  a  blister  copper  of  exceptionai 
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purity.  The  average  annual  output  of  the  Wallaroo  and  Moonta  is  nearly 
15,000,000  lbs.  of  fine  copper,  but  was  only  13,070,»62  lbs.  in  1904, 
owing  to  trouble  experienced  from  the  loss  of  production  from  Taylor's 
shaft  during  the  greater  part  of  the  year.  The  mines  have  produced  up- 
waids  of  $50,000,000  in  values,  and  for  1903  gross  profits  were  £63,092. 
The  property  is  well  handled,  and  many  improvements  are  being  introduced 
by  the  present  management. 

WALTHAM  MINE,  LTD.  COLORADO. 

Oflices:  155,  Fenchurch  St.,  London,  E.  C,  Eng.  Mine  office:  Russell 
Gulch,  Gilpin  Co.,  Colo.  Dr.  J.  H.  Gower,  managing  director;  E.  T.  Coote, 
secretary.  Organized  June  16,  1903,  with  capitalization,  £25,000,  shares 
£1  par.  Lands  include  the  Waltham  mine,  carrying  gold,  silver  and  copper 
ores. 

WAIIDILTA  COPPER  MIlfES,  LTD.  AUSTRALIA. 

Offices:  30,  Moorgate  St.,  London,  E.  b.,  Eng.  Mine  office:  Kadina, 
Yorke  Peninsula,  So.  Australia.  A.  S.  Caine,  chairman;  J.  A.  Russell,  secre- 
tary. Lands,  140  acres,  including  the  Wandilta  mine,  near  Wallaroo.  Main 
shaft,  240^.  Vein  is  2^  to  3'  wide,  with  a  limited  amount  of  development. 
Mine  presumably  idle,  and  company  apparently  moribund. 
WAPITI  MmniG  CO.  COLORADO. 

Office;  932  Equitable  Bldg.,  Denver,  Colo.  Mine  office:  Wapiti,  Summit 
Co.,  Colo.  A.  J.  White,  superintendent.  Ores  carry  gold,  silver,  lead  and 
copper.  Has  steam  and  water  power,  concentrator  and  5'  Huntington  mill. 
WAR  EAGLE  CONSOLIDATED  MmniG  &  BRITISH  COLUMBIA. 

DEVELOPMENT  CO.,  LTD. 

Office :  49  Wellington  St.  Toronto,  East,  Ont.   Mine  office:  Rossland,  Yale 

district,  B.  C.     Organized  January,  1897,  under  laws  of  British  Columbia, 

with  capitalization  $2,000,000,  shares  $1  par;  issued,  $1,750,000.  Mortgage, 

$625,000,  at  5%,  payable  on  demand.     Paid  dividends  of  $544,250,  June 

1898,  to  February  1900,  inclusive;  no  later  dividends.     Geo.  Gooderham, 

president;  Thos.  O.  Blackstock,  vice-president;  E.  J.  Kingstone,  secretary; 

^.  B.  Kirby,  general  manager.     Lands  include  the  War  Eagle,  Richmond, 

Crown  Point  and  other  mines,  carrying  ores  of  copper,  gold  and  silver.    Ores 

treated  in  1901  aveiraged  about  2.1%  copper,  $16  gold  and  1  os.  silver  per 

ton,  producing  about  750,000  lbs.  of  refined  copper  that  year. 

irRSDSRICK  WARDE  GOLD  ft  COPPER  MlimfO  CO.  NEVADA. 

Office:    Salt  Lake  aty,  Utah.     Organized  March  1,  1904,  with  capitali- 

2;ation  $300,000,  shares  $1  par.     Frederick  Warde,  president;  Jacob  Myers, 

treasurer;  A.  W.  Raybould,  secretary.     Lands  are  in  the  Yellow  Pine  district 

of  Lincoln  county,  Nevada. 

WARRA  WARRA  MIHE.  .  AUSTRALIA. 

Office:  care  of  F.  Stevens,  Orenfell  St.,  Adelaide,  South  Australia.  Ores 
are  chalcopyrite,  chalcocite,  cuprite,  malachite  and  native  copper,  with 
quartz  gangue  and  clay  gouge,  in  country  rocks  of  clay-slates,  sandstone 
and  quartzite  in  alternating  strata.  Has  two  shallow  vertical  shafts,  in  ore 
bodies  of  fair  size.     Presumably  idle. 
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WARREW  DEVELOPMENT  CO.  ARIZOS/O 

Otfice:  car*^  <*f  t\  D.  HaiK-hctte,  treasurer,  Hatieock,  Mirh.     Johii  Fuitkey,  1 
pre^sideiit;  J.  A*  Fiitlc*r,  sccretiiry,     Oi|;anized  1903,  under  laws  of  Miihigan,'| 
with   capiUliKatioQ  $100»»JOO,  shares  $10  par;  issued.  I16,IM)0.     Land/*.  12 
rluinis^  area  200  acrt*8,  adjoining  the  property  of  the  Higgins  Development 
Co.,  fit  Bis(»ee,  Ox-hiae  county,  Arizona.     Idle. 
WARRIOR  COPPER  CO.  ARIZOKA.  3 

Proposed  title  for  reorgatilscation,  1905,  of  Black  Warrior  Copper  Co., 
Atmdgiinmivd. 
WARRIOR  MmmO  CO.  COLORADO. 

OiTivv:  tare  ui  W.  l\  Hess  &  Co.,  32  Coutinental  Bank  Bldg,,  St.  Umis^J 
Mo.  Lands,  26  claims  and  2  millsites.  in  C<»stilla  rounty,  Colorado,  claimed!  1 
to  show  urea  assaying  up  iti  120,'  c't>p|>or,  20  uz,  silver  and  2  oz.  gold  per  toni.| 
WASATCH  CONSOLIDATED  MmiNG  CO.  UTAH,! 

Oflice:    *Sult    Lnkv    City,    UUili.     Mine    office:     Miiford,    Benvef   Co.,.] 
UUih.     Fred  < >.  D.  Meakin,  president  and  manager;  Wm»  HarriMOn,  BeeretaryJ 
and   IrejkMurer,     Organi7.c<l   1(W>1,   with  rapit^'dizaliori  $1,000,000,  shares 
par.     Froperly  i.s  the  Wa^jitfii  King  mine,  allowing  a  4'  vein  of  cupper  on 
carryiMi;  a   2i\"  piiysl nnk ,  uImj  a  p»l*l   vriiu 
WASHINGTON  CO-OPERATIVE  MIKING  SYNDICATE.         WASHIKGTOlJ 

Mine  ofKce:  Fairfax,  Wash.  Lands,  2  claims,  17  JJiilc.'^  hy  trail  fminj 
luiirfax,  sh^twing  a  25'  vein  with  3'  paystreak  carrjing  dis.senunated  chalfi>| 
pyrite,  itssaying  5%  to  33%  copper^  5  o«.  to  8  osf.  silver  and  $2  g»»ld  per  loiu| 
Hhs  water  ptiwer  availahle.  Was  En  handfl  of  receiver,  until  company^s  coa 
Uind>s,  near  Fairfax,  were  w^ld  to  the  We.steni  Iron,  Coal  &:  L\*ke  Co,  Idle* I 
WASHINGTON  COPPER  &  MILLING  CO.  WASHINGTOlf.  I 

A  swindle,  promoted  hy  the  notorious  L.  E,  Pike  &  Co,,  who  are  stilll 
peddlhig  wurthlpss  stork  to  ihe  crt^dulous  pulihc  from  17  Milk  St.,  Ii<Kston|1 
Mass.  These  swindlers  advert i.sed  the  mine  to  be  ** the  n<'hest  eopfx^r  pn>jiertyi 
in  the  United  Static,  with  even  more  flattering  pmepert.**  than  the  Calumet'l 
A;  He*  la  or  United  Verde."  The  **rmne  "  consisted  of  a  50*  shaft,  bottomed  ij|| 
gravel, 
WASHINGTON  COPPER  MINING  CO,  MICHIGAN^I 

tUTue:  60  State  SL,  IJost^m,  Mass.  Organized  under  laws  of  Michigan  J 
with  capitiili/.iition  S2,5(XVKMJ,  t^hares  $2,5  par;  i«suml,  $1,500,000.  Annualfj 
meeting,  fourth  Tiie^ay  in  Manh.  H.  F.  Fay,  president;  Jas.  Chynoweth,  I 
i^upcrintendeni ;  preicding  officers,  John  C.  Watson,  Stephen  R.  Dow  and! 
Chas.  E.  Adanhs,  directors;  Ge*).  G.  Endicott,  secretary  and  treasurer  l^nds  I 
1 ,050  arrets,  on  the  western  shore  of  Mosquito  Lake,  Keweenaw  eounly, 
Michigan.  Exploratory  work  wa.s  diwrontinued  in  spring  of  1901,  but  miif  j 
be  resumed  when  const  met  ion  of  the  Keweenaw  Central  Railway  pemiits^ 
chcajHT  coHts,  Company  had  $3,932 J I  cash  on  hand,  Jan.  I,  1905. 
WASHINGTON  COPPER  MINING  &  SMELTING  CO. 

(Hlifc:  r>  Trcriiont   St.,   Boston,  Mass. 
WASHINGTON  MINE.  CALIPORinA.  | 

In  Sections  30,  31  and  32,  T,  2  S.,  R.  1^  E.,  Ttjolumne  Co.,  Cal.     Ownfd 
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by  W.  E.  &  G.  A.  Hensley.    Was  formerly  a  considerable  producer.     Vein 
formation  is  diabase  and  metA-diabase. 
WASHINGTON  MINERAL  MINING  &  SMELTING  CO. 

Office:  510  Bernice  Blk.,  Tacoma,  Wash. 
WASHINGTON  SMELTING  ft  REFINING  CO.  WASHINGTON. 

Works  office:     Keller,  Ferry  Co.,  Wash.     Organized  1904,  with  capi- 
talization $1,000,000,  shares  $5  par,  to  build  a  smelter,  at  West  Fork,  on  the 
San  Poil  river,  15  miles  south  of  Republic,  to  treat  the  ores  of  the  Belcher 
Mining  Co.,  and  adjoining  properties. 
WASHINGTON-SONORA  GOLD  ft  COPPER  CO.  MEXICO. 

Office:  care  of  A.  Sandoval,  treasurer,  Nogales,  Sonora,  Mex.  Organized 
1902,  under  laws  of  Arizona,  with  capitalization  $2,500,000,  shares  $5  par. 
A.  L.  Lewis,  president;  Percy  Sharpe,  secretary  and  general  manager;  A.  H. 
Hoover,  superintendent.  Lands,  4  pertenencias,  area  10  acres,  in  the  Mag- 
dalena  district  of  Sonora,  Mexico,  showing  fissure  veins  and  lenses  in  lime- 
stone carrying  a  little  native  copper,  oxide  and  carbonate  ores,  giving  esti- 
mated values  of  18%  copper,  12  oz.  silver  and  $4  gold  per  ton,  slightly  devel- 
oped by  shafts  and  tunnels. 
WASHOE  COPPER  CO.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.  John  D.  Ryan,  managing 
director;  Wm.  Sk3rrme,  superintendent;  J.  B.  Gallagher,  manager  sampling 
worksf  Capitalization  $20,000,000,  entire  stock  issue  being  held  by  the 
Amalgamated  Copper  Co.  According  to  records  only  $50  of  capital  has  been 
paid  in.  Lands  include  the  Moonlight,  Chambers,  Clear  Grit,  Washoe, 
Pacific,  Oden  and  Gold  Hill  claims.  The  Moonlight  i3  the  principal  producer, 
having  a  3-compartment  shaft  about  1,400^  deep,  connect^  underground 
with  the  Blue  Jay,  Never  Swfeat,  Anaconda  and  Pacific,  with  a  20x48'  Dick- 
son hoist  and  two  IngersoU-Sergeant  air-compressors  of  50  drills  aggregate 
capacity.  The  Clear  Grit  is  in  litigation  with  the  Heinze  interests.  The 
Chambers  has  a  200^  shaft  only,  and  the  other  claims  are  but  partially  de- 
veloped. Ores  give  about  the  same  average  returns  as  those  of  the  Anaconda. 
Production  for  the  year  ending  June  1,  1903,  was  106,588  tons  of  ore,  giving 
a  gross  yield  of  $10.45  per  ton.  Mining  costs  were  $3.75  and  smelting  costs 
S3.08  per  ton.  Production  of  refined  copper  was  about  8,000,000  lbs.  for 
the  calendar  year  1903.  Properties  now  are  worked  by  the  Anaconda  under 
lease,  hence  the  Washoe  b  credited  with  no  production  in  1904 

The  sampling  works  of  Taylor  &  Brunton  Ore  Co.  were  bought,  1904,  by 
the  Washoe.  The  gigantic  Washoe  reduction  works,  title  of  which  stands 
in  name  of  the  Washoe  Copper  Co.,  are  described  in  the  article  on  Anaconda. 
The  principal  object  of  the  Washoe  seems  to  be  to  serve  as  a  leech  on  the 
Anaconda.  All  of  the  Washoe  stock  is  owned  by  the  Amalgamated  Copper 
Co.,  while  only  a  majority  interest  in  the  Anaconda  is  held  by  the  Amalga- 
Knated,  hence  the  application  of  the  leech. 
WASHOU6AL  GOLD  ft  COPPER  MmiNG  CO.  WASHINGTON. 

Office:  5312  Ma^de  Ave.,  St.  Louis,  Mo  Mine  office:  Washougal,  Clarke 
Co.,  Wash.     F.  A.  Mabee,  president;  J.  D.  Wilcox,  vice-president;  James 
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B.  Jordftti,  .setTPtarv;  Dr.  CHta  Suttor,  tresi^urer;  A.  D,  Wright,  superinteod- 
ent ;  Oria  Wriglit,  mine  supt^rinlendcnl.  Organized  1902,  under  lawt*  of 
South  Dakota,  with  r^ipiUiliziitioM  St,U<X),O0O,  .shrtresi  II  par-  Land^,  260 
arces,  hi  the  St.  Htilens  dlwtritt,  showing  t*evcral  fissure  veuis  in  granile,  of 
which  2  are  f»eiiig  developed,  one  opeued  by  a  4Q5'  tunnel,  with  a  50'  drift, 
ahovviiij?  rt  vein  of  undetemuntHl  width  carryijig  are  assa\in|r  \%  to  2C>% 
rfipper,  l5*/t,  lejid,  15*^;  zine,  2  oz.  silver  and  II  to  $H  gold  per  loii-  Has 
bunk-house,  sniilhy,  ele.,  and  plans  extending  hnnwl,  ^sinking  a  »hafl  ajid 
iiistulling  tnaehinery  during  1905.  Comp:iny  i^  out  uf  d^btf  and  seems  to  be 
di'\ eloping  along  sound  lines. 
WAUKEGAN  h  WASHIKGTON  MIlfUfG  WASHIHGTOH. 

4  SMELTIlfG  CO. 

Mine  offiec:    Bost<bur^,   Stevens   Co.,   Wash.     Janiea    Moflfatt,    superin- 
tendent.    Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
WAYEHUTTA  MINE.  HORJH  CAKOLIHA. 

<Hvnt»d  and  o|Krrated  hy  Carolina  Copper  Co. 
WEILERTHALER  BERGWERKE  G,  m.  b.  H*  OERMAIIY. 

Mine  ijfhre:  Miirkinh,  Elsass,  Germany.     Dr  Reeht,  president ;  Jakol» 
Siebensfhuh,   »u|i«^rinteiidfnt,     Capilidizatiou,   1.4{J<^0011   mark^,     I.**  a  pro- 
ducer   of   ores    carrying   silver,    eopf>er   and   antimony^  ore   being   nuiinly 
U't  ral  I  IN  J  ri  t  e .     Em  ploys  about  1 50  men. 
C.  WEISS  y  CA,  PERU* 

Office  and  mine:  Nuevo  Canute,  Peru.     Firm  la  a  small  producer  fmm 
ores  carrying  gtild,  siher  and  copper, 
WELCOME  GOLD  MUfDIG  CO.  COLORADO. 

Mine  office:  Puzzler,  Colo.     Geo.  L.  Spenee,  superiulendent.     Operate.* 
the  Silent   Friend  J  nine.     Orea  carr>^  gold,  silver  and  copper.     Has  steam 
prnv^T. 
WELDON  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  Tu(  son,  Ariz.  Miae  office:  Quijotoa.  Pima  Co.,  Ariz.  Organizrd 
Jan,  26j  1901,  under  hiws  of  .Arizona,  with  capitaliz:itioii  S2,.5O0»OO0^  sIuuta 
II  par.  Peter  White,  president;  Jas.  A.  Green,  vire-preaident;  Ferriii  8. 
Fit«h,  aecretary,  treasurer  and  general  manager;  J.  W.  Giddings^  superin- 
tendent;  Fred  Wall,  mine  sui>erintendent ;  J,  B.  TiUnhnsori,  engineer. 
Lands,  17  claims»  are^  340  aeres^  also  a  10-acre  milLsite,  in  tlie  Quijotoa  dl** 
trict.  Property  shows  aundrj''  contact  veinn  between  granite  and  andeati^ 
porphyry,  of  which  .5.  averaging  12'  to  35'  width,  arc  partially  develops, 
these  showing  oxide  and  carbonate  orea  at  surface  and  ehalcopyrite  at  depth, 
laller  being  auriferous  and  a.ss<jiviated  with  sphalerite,  galena  and  iron  pyrites. 
with  hrei^ciated  quartz  gangue.  giving  average  assays  up  to  22%  eopper. 
Opening.H  include  5  shafts,  deepest  200',  and  7  tunnels,  6  of  which  are  cro8»- 
cutnH,  longest  being  an  KKOO'  crosscut  tunnel,  with  total  underground  open- 
lags  of  alvout  3,000^.  Has  a  LS-h.  p.  gasoline  hoist  and  4  power  drilU,  with 
carpenter  shop,  machine  whop,  smithy,  boarding-house,  powder-house,  aasay 
offire,  sture  and  75x100'  mill  with  20  stamps,  of  UX)  tons  daily  capacity. 
Property   is   65   miles   from    the  Southern    Pacific   railroad.     Manageintait 
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plans  sinking  main  shaft  to  depth  of  SOC  and  opening  leveb  every  SC.  Officers 

of  eomi>any  are  men  of  high  standing. 

WELSH  COPPER  MINIKG  SYHDICATE,  LTD.  WALES. 

Offices :  9,  Feiichurch  Ave.,  London,  E.  C,  Eng.  Mine  office,  Talybont, 
R.  S.  O.,  Cardiganshire,  Wales.  Organized  Apr.  9,  1902,  with  capitaliza- 
tion £17,500,  shares  £1  par;  issued,  £17,207.  J.  Bell-Irving,  chairman; 
R.  y.  Gorbett,  managing  director;  W.  H.  Bartlett,  secretary;  James  Stevens, 
consulting  engineer.  Lands,  933  acres,  including  the  Esgair  Hir  mine, 
carrying  argentiferous  sulphide  ores  of  copper  and  lead,  in  two  fissure  veins 
of  40^  average  width,  stated  by  company  to  average  3%  to  10%  copper, 
4%  to  5%  lead,  and  13  oz.  silver  per  ton,  opened  by  shafts  of  ISff  and  500^. 
Has  a  40-ton  concentrator.  Idle,  owing  to  lack  of  working  capital. 
WENDIGO  COPPER  CO.,  LTD.  MICHIGAK. 

Title  clianged,  July,  1901,  to  Isle  Royale  Land  Corporation,  Ltd. 
WENTWORTH  MINE.  ARIZONA. 

Mine  office :  Payson,  Gila  Co.,  Ariz.    J.  G.  Wentworth,  superintendent. 
WERDENHOFF  MINING  &  MILLING  CO.  IDAHO. 

Office:  care  of  Hon.  F.  W.  Hunt,  president,  Boise,  Idaho;  Stephen  A. 
Powell,  secretary;  Horace  E.  Neal,  treasurer.  Capitalization,  $5,000,000. 
I^nds,  1 1  claims  in  the  Big  Creek  district  of  Idaho  county,  showing  a  min- 
eral formation  of  about  250^  width,  carrying  mainly  gold  values,  with  a 
little  lead  and  copper. 
WEST  AUSTRALIAN  MINING  CO.,  LTD.  AUSTRALIA. 

Reorganized  as  African  &  Australian  Co.,  Ltd. 
WEST  CHILLAGOE  MINES.  AUSTRALIA. 

Sundry  claims  in  the  Chillagoe  district  of  Queensland,  Australia.     Idle. 
WEST  FORK  GOLD-COPPER  MINING  CO.  IDAHO. 

A  rank  fraud,  promoted  by  the  notorious  L.  E.  Pike  &  Co.,  who  still 
are  permitted  by  an  indulgent  government  to  conduct  their  swindling  opera- 
tions through  the  United  States  mails. 
WEST  GROUP.  BRITISH  COLUMBIA. 

Mine  office:  Yreka,  Vancouver  Island,  B.  C.    Adjoins  the  Yreka  mine. 
WESTMORELAND  COPPER  CO.  NEW  BRUNSWICK. 

Office:  Dorchester,  N.  B.    Said  to  have  7,000^  of  underground  openings, 
with  concentrator,  smelter  and  80  percipitating  tanks  for  copper  leaching. 
Company  claims  to  have  expended  $250,000  on  mines  and  i^nt. 
WEST  MOUNTAIN  MINING  COMPANY,  OF  ARIZONA.  UTAH. 

Office:  48  Main  St.,  Nashua,  N.  H.  CapitaUzation  $1,000,000,  shares 
$1  par.  Wm.  H.  Child,  premdent;  J.  E.  Dearborn,  secreUry.  Organized 
under  laws  of  Arizona,  with  capitalization  $1,000,000,  shares  $1  par.  Lands, 
7  claims,  adjoining  the  Red  Wing  and  Red  Wing  Extension,  in  the  Bingham 
district,  Salt  Lake  county,  Utah,  slightly  prospected  by  several  short  tunnels 
that  have  cut  no  ore.  Idle. 
WEST  QUINCY  MINING  CO.  UTAH. 

Office :  Atlaa  Blk.,  Salt  Lake  City,  Utah.     Mine  office :  Park  City,  Summit 
Co.^   Utah.    Oiganiied,    1904,    under   laws   of   Uuh,    with   capitalization 
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%  1 ,500,000,  shares  $5  par.  G.  D.  B.  Turner,  preadent ;  H.  A.  MiUer,  aecreUuy. 
Property  is  a  three-eighths  interest  in  fhe  J.  I.C.iitine,  with  an  optiim  ott 
the  remaining  interest.  The  J,  I.  C.  mine,  lands  5  claims,  is  developed  by  a 
60(y  vertical  iwo-cotnpartment  shaft  with  about  3,0(Ky  of  underground  open* 
iugs.  It  is  expected  that  the  mmn  ore  body  will  be  slruek  at  a  depth  of  750 
and  that  the  Dalv-WeM  rontart  vein  will  be  cut  at  alx>ut  the  SOCK  level 
WEST  ST.  DAVm^  GOLD  &  COPPER  imiES,  LTD,  WALES.J 

offices:  156,  Leadetihall  St.,  London,  E,  C,  Eng.     Capital.  £7. 
WEST  SIDE  HIHIirG  CO.  WASHUfGTOJ 

Letters  returned  unclaimed  from  former  office  and  former  olfirersi. 
WEST  SLOPE  MWING  &  MILLIHG  CO.  UT. 

Letter  returned  unilaiint*<]  fnmi  former  oflScc,  627  Mining  Exchan 
Denver,  Colo.,  and  fonner  mine  office.  La  Sal,  Grand  Co.,  Utah.  Gid, 
Pn»ppcr,  manager.  Lands,  240  acres,  ^ghtly  developed,  showing  a  4'  v 
€)f  auriferous  atid  ar^jenriferoiis  copper  ore.     Probably-  bankrupt. 

WESTERH  MnraiG  CO.  COLO: 

Office:  71    Broadway,   New  York.     Mine  office:  Lake  City,    Hiu 
Co.,  Colo.     SamL  D.  Nicholson,  general  manager;  N.  A.  Nichohson,  su 
inlendent.     Operates   the   I'te   ar»d    Hay   mines,   producing   lead,    copj 
gold  and  silver      Has  water,  steam  and  electric  power,  with  200*C<>n 
centrator  and  employs  about  100  men. 
WESTERH  MHONG  CO.  MONTAH. 

Office :  ButtCj  Mont.     Mine  office  i  Apex,  Beaverhead  Co..  Mon l .   Employ 
64   men,    Thos.   F.  Stephens,    president,   treasurer  and  general  tnanaj 
T.  Ellt$,  secrelanr;  G.  .\.  Heberieln,  ^superintendent,     Landa,  mie  paten 
claim,  known  as  the  Indian  Queen  mine,  aL«o  a  3-acre  milligte,  iu  the  L'tupin 
trict.     CV)untry  rot^ks  are  gnmite,  dolomite  and  c|unrtiite,  sltowing  2  coni 
veins,  between  granite  and  limestone,  averaging  8'  to  10'  width,  developed 
shafts  of  ISO'  to  220^  and  an  820^  tunnel,  with  1 ,600'  of  underground  openiiij 
estimated  to  show  50,000  tons  of  ore  \\\\h  1(1, (JOO  tons  bUx^ked  out  for  siopii 
Property  shows  nearly  everj'  conimercial  ore  of  copper  except  enargite,  ores 
l)eitig  maiidy  chalcocite  and  clmlcopyrite,  gi\ing  average  returns  of  alxiut 
9%  copper,  4,5  o«   silver  and  40c,  gold  per  ton.     Was  discovered  1867 
has  l>een  worked  sitice,  intermittently,  by  leasers.     Has  steam  and  gaatiUi 
pc»wer,  \\\X\\  a  smelter,  connected   by  tramway  i^-ith  the  shafts.     Smelti 
has  a  30-ton  W  circular  water-jacket  hla*t-fumace,  making  matte  a^-eragii 
55*Jc  copper,  27  ot.  silver  and  0.13  ojs,  gold  per  ton,  sent  to  the  Butte 
Boi«ton  sQielter  at  Butte  for  refining.     Was  making  60  to  75  ton«  of  mat 
nKintlJy,  during  latter  part  of  1904.     Nearest  railroad  is  the  Oregon  Sh 
Line,  7  miles  dii^tant.     Average  costs  per  ton  are  $4  for  mining  and  %\2!bf{ 
smelting.     Production  for  1903  was  about  700  short  tons  of  refined  cop] 
Property  s:iid  to  have  ^M*en  taken  over,  under  a  $125,000  tiond  and 
the  Xnial^anmtwl  Cop^^ier  Co,,  on  Dec,  8,  1!M>4. 
WESTERN  SLOPE  COPPER  IHirilfG  A  SMELTIHG  CO,  COLO 

Office:  38  Ames   BIdg  ,   Biisfon,  Mass.     Mine  office:  Grand  Junrtion,^ 
Mcaa  Co.,  Colo.     Emplo>^  S  m^n,     Organjied  July  25,  1900,  under  Uvn  of 
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Colorado,  with  capitalization  $750,000,  shares  $1  par.  Henry  H.  Marden, 
president;  J.  H.  MeCurdy,  treasurer;  James  V.  Howard,  secretary;  W.  C. 
McCurdy,  general  manager;  Wm.  Lynch,  superintendent.  Lauds,  14  claims, 
area  about  290  acres.  Principal  development  is  on  the  Nancy  Hanks  claim, 
with  a  250^  shaft  and  135'  of  drifts,  from  which  17  cars  of  ore  shipped  to 
smelter  gave  returns  of  11%  to  18%  copper.  Company  claims  to  have 
blocked  out  over  5,000  tons  of  ore,  which  is  a  remarkable  achievement  with 
only  135'  of  drifts.  Company  paid  regular  quarterly  dividends  of  one-half 
per  cent  while  peddling  stock,  and  may  be  set  down  as  a  questionable 
proposition. 

WETTERHORir  LAUD  CO.  MICHIGAN. 

Office:  Ontonagon,  Mich.  Organized  under  laws  of  California.  Lands, 
760  acres,  m  Sections  21  and  22,  Town  51  North,  Range  42  West,  Ontonagon 
county,  Michigan.  Was  sinking  a  shaft,  GO'  deep  at  end  of  1904,  on  an 
amygdaloid  carrying  some  copper,  both  coarse  and  fine,  with  a  little  barrel 
copper  on  the  hanging  wall. 

WETMAN  &  TOUNG.  ALASKA. 

Office  and  mine:  Coppermount,  Alaska.  E.  £.  Weyman,  superintend- 
ent. Lands,  sundry  claims,  showing  auriferous  and  argentiferous  copper 
ores.    Property  has  water  power. 

irUALE  MINE.  NEW  MEXICO. 

Mine  office :  Tree  Fiedras,  Taos  Co.,  N.  M.  Wm.  A .  Royal,  superintendent. 
^WHALEH  COPPER  MmiNG  CO.  NEVADA. 

__       Apparently  hopelessly  insolvent. 

^WftAT  CHEER  COPPER  MINING  CO.  WYOMING. 

_         Letter  returned  unclaimed  from  Riverside,  Carbon  Co.,  Wyo. 
^V]9£ALKATE  MINING  CO.  MICHIGAN. 

^^^  OSee  and  mine:  Houghton,  Houghton  Co.,  Midi.  Organized  November, 
^^^0:2^  under  laws  of  Michigan,  with  capitalization  $50,000,  sliares  $25  par. 
^J^-a.i.han  V.  Lmpold,  president;  R.  R.  Goodell,  vice-president;  Reginald  C. 
'^^^^or,  secretiiry ;  Albert  F.  Leopold,  treasurer.  Lands,  240  acres,  including 
^^^  old  \Mieal  Kate  property,  on  which  a  little  misdirected  mining  was 
^**^  many  jtais  ago.     Is  primarily  a  land  and  townsite  company,  but  owns 


tri,^^  land.^  in  Section  17  which  apparently  should  carry  workable  values 
1*^  ^k\e  sou  them  extension  of  the  Isle  Royale  amygdaloid,  which  is  proving 
^^}     in  tlie  Section  11  shaft  of  the  Isle  Royale  mine. 

^^^XM  WELL  COPPER  MINES,  LTD.  AUSTRALIA. 

CJfiices:  1 1,  Ironmonger  Lane,  London,  E.  C,  Eng.  L.  Downs,  secretary. 
^l>i  «Ali3£aiion  £150,000;  issued,  £100,007.  Lands,  260  acres,  in  the 
^^^.rra  Goldfidd,  Western  Australia. 

^IrpSAW  COPPER  CO.  ARIZONA. 

^     Cjmce;  35  Wall  St.,  New  York.     Mine  office:  Prescott,  Yavapai  C^., 

t^*--      W.  T.  Pickerell,  agent.    Idle. 

ov^^TE  BEAR  MINE.  BRITISH  COLUMBIA. 

l^  ET       ^lint*  oJHee.  Rosslaiid,  Yale  district,  B.  C.     Mine  is  about  1,000'  deep, 

^rnade  (ir^  production,  300  tons,  in  1903,  and  shipped  about  2,000  tons 
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of  ore  in  1904.  Has  a  150-h.  p.  Jenckes  electric  hoist,  and  30-driU  compound 
Rand  air-compressor,  driven  by  a  30Q-h.  p.  electric  motor.  Mill  has  30  gravity 
atampe,  with  doubl&Kiischarge  mortars,  6  Wiifley  concentrating  tables  and  a 
4-unit  fUmore  oil  concentrator.  Ore  b  a  friable  chalcopyrite  carrying  gold 
and  silver  values,  and  slimes  very  easily.  Elmore  plant  said  to  be  giving 
satisfaction,  but  mine's  tonnage  evidently  is  too  small  to  permit  an  eco- 
nomical test. 
WHTTB  £AGLB  COPPER  MIHIN6  CO.  TEXAS. 

Bankrupt.    Lands  sold  to  pay  debts.  * 

WHITB  HORSE  MINING  CO.  ARIZONA. 

Office:  20  Broad  St.,  New  York.     Lands,  200  acres,  in  Yavapai  county, 
Arizona.    Company  is  trying  to  sell  stock  to  secure  funds  for  resumption  of 
work. 
WHITE  KHOB  COPPER  CO.,  LTD.  IDAHO. 

Office:  36  Wall  St.,  New  York.  Mine  office:  Mackay,  Custer  Co.,  Idaho. 
Was  oiganized  originally,  uhder  laws  of  West  Virginia,  as  the  White  Koob 
Blining  Co.,  with  capitalization  $5,000,000;  reorganized,  with  present  title, 
April  24,  1900,  under  laws  of  New  Jersey,  with  capitalization  $12,500,000, 
shares  $100  par;  again  reorganized,  January,  1903,  under  same  charter  ind 
title,  with  capitalization  $2,000,000;  capitalization  increased  1904,  to 
12,600,000,  shares  $10  par  Debentures,  $500,000  of  6%  10-year  8iiiidi«- 
fund  gold  bonds,  due  1913.  On  March  2,  1904,  authorized  an  mat  d 
$1,000,000  first-mortgage  10-year,  6%  sinking-fund  convertable  gM  hook. 
Went  into  hands  of  receivers  late  in  1904,  and  now  plans  reoigaiiiiatimi  by 
organizing  a  new  company  with  $6,000,000  capitalization,  shares  $10  psr,  k 
200,000  7%  cumulative  preference  and  400,000  common  shares,  giving  boo^ 
holders  new  stock  at  par,  and  a  bonus  of  233%  in  common  stock.  Banfl 
Luce,  president;  Wilbur  K.  Matthews,  vice-president;  Chas.  G.  Fiuil( 
tary;  Chas.  B.  Van  Nostrand,  treasurer;  N.  H.  Clark,  general 
N.  H.  Clark  and  W.  K.  Matthews,  receivers;  W.  H.  Cox,  mine  superintcndait; 
J.  Audley  Smith,  smelter  superintendent. 

Lands,  32  claims,  3  millsites,  the  90-acre  townsite  of  Mackay,  snaAy 
timber  lands,  water  rights  and  right-of-way  for  an  electric  line,  aB  in  Ibi 
Lost  River  Valley,  with  an  area  of  about  2  100  acres.  The  main  MIk 
700^  deep,  connecting  with  the  Albert  tunnel,  about  1,500^  long.  Plup^V 
is  claimed  to  show  a  23'  vein,  carrying  3%  to  9%  copper  and  $1.75  to  0$>U 
and  sil\'er,  having  about  6  miles  of  underground  openings,  with  coMMkirilfc 
reserves  of  ore  devdoped  for  stoping.  Tlie  mine  has  a  good  machinefy  pM, 
including  hoists,  a  10-drill  aiiMfompressor  and  a  3-drill  auxiliary 
Mine  is  reached  by  a  96-mile  branch  of  the  Oregon  Short  Line  railway, 
from  Blackfoot  to  Houston.  Mine  is  connected  ^ith  smelter  by  a  II 
electric  railway  having  a  maximum  gradient  of  6%,  in  a  rise  of  2^000^. 

The  smelter  has  three  200-ton  furnaces,  and  was  blown  in  Septfp' 
1902,  but  blown  out  after  a  month's  ran.  One  stack  v^as  bknm  ia  i 
October  5,  1903,  the  smelter  also  treating  custom  ores  of  the  PwrnleiD  • 
A  Copper  Co.,  these  making  a  desirable  flux.    ThmUe  seoui  to  bttvt^ 
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had  with  the  smelter,  for  reasons  not  apparent.  In  November,  1903,  the 
smelter  was  said  to  be  handling  300  to  500  tons  of  ore  daily,  making  therefrom 
about  15,000  lbs.  of  copper,  800  oz.  silver  and  20  oz.  gold,  which  would  indicate 
a  retuni  of  1.5%  to  2.5%  copper  only,  with  gold  and  silver  values  of  $1.60 
to  $2.60  per  ton.  Production  for  1904  is  estimated  at  1,250,000  lbs.  fine 
copper.  Operations  were  resumed,  February,  1905,  with  about  40  men,  and 
it  was  planned  at  that  time  to  start  the  smelter  in  the  following  spring. 

The  poUcy  of  the  White  Knob  has  been  consistent  in  one  thing  only, 
that  being  the  utter  inconsistency  of  its  management.  Mine  officials  have 
been  changed  repeatedly,  reorganization  has  followed  reorganization,  stock 
has  been  increased,  decreased  and  bonds  issued,  authorized  and  redeemed. 
The  smelter  lias  been  blown  in,  blown  out  and  blown  in  until  the  wonder 
grows  that  full-grown  men  should  cut  such  antics.  For  a  chicken-headed 
management  the  White  Knob  takes  first  prize  in  the  booby  race.  Whether 
the  mine  is  valuable  or  worthless  may  be  determined  when  it  is  run  as  a 
mine,  and  not  as  a  kindergarten. 
WHITE  PIKE  COPPER  CO.  NEVADA. 

Office:  79  Nevada  Blk.,  San  Francisco,  Gal.  Mine  office:  Ruth,  White 
Pine  Co.,  Nev.  Capitalization  $500,000.  J.  R.  Phillips,  Jr.,  president;  S.  D. 
Olney,  secretary;  M.  L.  Requa,  general  manager;  £.  F.  Gray,  superintendent. 
Lands,  sundry  claims,  including  the  Ruth  group,  held  under  $150,000  bond 
and  lease,  also  the  Lost  Hope  and  Columbia  groups.  The  Ruth  group  has 
a  500^  main  shaft,  showing  large  bodies  of  medium-grade  auriferous  copi>er 
ores.  Buildings  include  engine-house,  office,  boarding-house,  stable,  and  6 
dwellings,  and  company  is  said  to  plan  erection  of  a  reduction  plant,  to  include 
both  concentrator  and  smelter. 
WHITE  PIKE  GROUP.  MONTAKA. 

Office  and  mine :  care  of  Steuwe,  Schmidt  &  Co.,  Helena,  Lewis  &  Clark 
Co.,  Mont.     A  16*  vein  carrying  ores  assaying  $86  per  ton  in  gold,  silver  and 
copper,  has  been  opened  by  a  220'  tunnel  and  250^  crosscut. 
WHITE  PINE  MIIIE.  MICHI6AK. 

Office:  care  of  R.  R.  Groodell,  agent,  Houghton,  Mich.     Lands,  80  acres, 
in  the  Porcupine  Mountains,  owned  by  St.  Mary's  Mineral  Land  Co.,  having 
a  ITO'  shaft  and  4  shallow  pits,  all  bottomed  in  a  continuation  of  the  lode  of 
the  Nonesuch  mine.     Never  a  producer,  and  idle  many  years. 
WHITE  ROCK  COPPER  MINIKG  CO.  CALIFORNIA. 

Office:  Ellsworth,  Me.  Mine  office:  Lewis,  Mariposa  Co.,  Cal.  Chas.  C. 
Burrill,  president.  Lands,  30  acres,  patented,  showing  heavy  gossan  out- 
crops, with  schistose  diabase  vein-matter  100^  wide.  Ore  is  sulphide  at 
depth  of  100  feet.  Main  shaft,  150',  with  950^  of  underground  openings. 
Smelter  shipments  of  450  tons  of  oxide  and  carbonate  ores,  shipped  1902, 
gave  average  returns  of  20%  copper  and  $2  to  $4  gold  and  silver  per  ton. 
WHITE  TANKS  MINING  CO.  ARIZONA. 

Office:  care  of  Henry  E.  Bomberger,  general  manager.  Phoenix,  Ariz. 
Is  a  Philadelphia  corporation,  owning  sundry  claims  carrying  gold  and  copper 
in  the  White  Tanks  Mountains,  circa  40  miles  west  of  Phoenix.  Said  also 
to  have  bought  a  smelter  at  Wickenburg,  Maricopa  county,  Arizona. 
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WHITNEY  REDUCTIOH  CO.  NORTH  CAROLIBA. 

Mine  office:  Gukl  Hill,  Rowan  Co.,  N.  C.     Lands  ttdjoin  the  I'niou  mine. 
WICKENBPRG  SMELTING  &  REDUCTION  CO.  ARIZOHA. 

Dead, 
WICKES-CORBIN  COPPER  MnUNG  CO,  MONTANA, 

Office:  19  East  Broadway,  Bulte,  Mont.     Mine  office:  Corbin,  Jeffer^^n 
Co,,  Mont.     CapitAlizatiori  |l,l»00»0O0,  shares  $1  par.     Succeeded  the  Colorado 
Mining  &  Developm<?nt  Co.     Lands  include  the  Hidden  Treasure  and  Copper 
Qiieen  mines,  carnnng  auriferous  and  argentiferous  copper  ores. 
WILLIE  BOY  MINE.  OREOOI. 

Mine  ciffite:  Comer,  Grant  C6.,  Ore.    J.  Reese,  superintesident. 
WILMOT  MINING  CO,  mCHIGAlf. 

Office:  Oriionagon,  Mich.     W,  H.  Garhck,  president.     Land^^  mimntl 
rights  to  11,520  acres  in  ( Jntonagon  county.    Company  lias  done  no  mining 
WINDFALL  MINING  CO.  WASHINGTOR. 

Miiir  i>ffiic:  ChevveUh,  Stevens  Co.,  Warfu    C.  T.  Rigg,  sup<*rinirinit'nt. 
Siiifl  \n  Iia\e  ores  curr>'ing  gold,  silver,  lead  and  copper. 
WIlfNEBAGO  MINING  CO,  COLORADO. 

Mine  office:  C^nlral  City,  GiJpin  Co.,  Colo.     Opw  carry  gold»  silver  aod 
I'oppcT.     Ha.s  fltejim  p<A\cr  and  employed  10  men  at  la^t  accounts*. 
WINNIPEG  MINES,  LTD.  BRITISH  COLUMBIA. 

Otlice  and  mines:  PhcenLx,  B;  C.  John  Dean,  president;  Richard  Plew- 
man,  secretary,  treasurer  and  general  manager.  Has  auriferous  and  argentif- 
erous copper  ores,  wi  th  steam  power  and  air<ompressor.  Company  practically 
bankrupt  at  last  accounts, 
WINONA  COPPER  CO.  MICHIGi 

Office:  15  William  St.,  New  York.  Mine  office:  Winona,  Houghto 
Co.,  Mich.  Employe  about  100  men.  Organized  1898,  under  laws  of  Mic 
gan,  with  capitalization  f2,5(X),000,  shares  125  par;  SIO  paid  in.  Annu 
meeting,  la.st  Tuesday  in  March.  Boston  Safe  Deposit  <fe  Trust  Co., 
trar;  American  Loan  k  Trust  Co.,  of  Bcxston,  transfer  agent.  John  Stantm 
preflident;  John  R.  Stanton,  treasurer;  preceding  officers,  Joseph  E.  Gay,  Wn 
A,  Paine  and  Jan.  H.  Seager,  directors;  J.  Wheeler  Hardley,  j?ecretary;  F. 
Denton,  agent ;  J.  O.  Peterson,  mining  captain;  Wm.  Van  Orden,  clerk. 

Official  returns  to  the  titate  of  Michigan,  as  of  date  Jan.  1»  1904,  dlaek 
the  following  figures: 

Amount  cash  paid  in  on  capital  atock $1,000,000  00 

Amount  paid  in  by  conveyance  of  property  to  company. .      450,0(X>  i 

Entire  amount  invested  in  real  estate. 479,972 

Amount  of  personal  estate 1 J  0,378  f| 

.Amount  of  unsecure<i  or  floating  debt 16,H>*9 

For  calendar  year  HM)4  receipts  were  $91,613.63.  of  which  $87,698:72  wi 
from  eopper  pn>duri*fl,  and  ex|>cnditures  were  $155,987.54,  leading  a  net  m 
plus,  I>e<-.  31 .  HMH,  of  $29J  1 1  29.      An  assessment  of  $1  per  share  ha«  h 
levied,  payable  February,  1905. 
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Lands,  1,568  acres,  in  a  main  tract  of  1,440  acres  and  a  smaller  tract  of 
128  acres,  main  tract  being  in  Sections  19,  20,  29  and  36,  T.  52  N.,  R.  36  W., 
also  timber  rights  to  1,768  acres  lying  3  to  5  miles  south  of  the  mine.  The 
main  tract  carries  the  outcrop  of  the  Winona  amygdaloid  bed  for  upwards  of 
one  mile,  and  for  neighbors  has  the  Wyandot  on  the  east  and  undeveloped 
lands  of  St.  Mary's  Mineral  Land  Co.  on  the  north,  south  and  west.  The 
mine  was  discovered,  1864,  by  a  line  of  prehistoric  pits  along  the  outcrop,  and 
a  single  shallow  shaft  was  then  sunk,  but  owing  to  entire  lack  of  transporta- 
tion facilities,  little  work  was  done.  The  property  was  let  on  tribute  in  1880, 
but  did  not  furnish  sufficient  mass  copper  to  pay,  and  was  closed  until  taken 
over  by  the  present  company,  April,  1898,  when  the  old  shaft  was  cut  down, 
retimbered  and  deepened  and  3  new  shafts  sunk  on  the  Winona  lode,  an 
amygdaloid  bed  running  12^  to  46'  wide,  with  a  strike  of  N.  59^  £.,  and  a 
dip  of  about  70^.  Considerable  cUamond  drilling  has  been  done,  and  several 
other  cupriferous  lodes  located,  but  none  except  the  Winona  carry  copper  in 
promising  quantities.  The  Winona  amygdaloid  resembles  the  Baltic  lode  in 
some  respects,  and  also  bears  considerable  resemblance  to  the  Knowlton  lode 
of  the  Evergreen  belt.  The  amygdaloid  carries  considerable  epidote,  calcite 
and  quartz,  with  a  limited  amount  of  mass  and  barrel  copper,  but  the  bulk 
of  the  metal  is  found  as  stamp-copper,  the  rock  being  quite  uniform  in  copper 
contents,  though  low  in  grade. 

No.  1,  the  discovery  sliaft,  is  in  the  N.  £.  ^  of  the  N.  E.  ^  of  Section  29, 
T.  52  N.,  R.  36  W.,  and  is  8x18'  inside  of  timbers,  with  three  compartments 
and  is  400^  deep,  with  4  levds  opened,  showing  a  little  heavy  copper  and  some 
stamp  rock  in  the  northern  drifts.     Idle. 

No.  2,  the  main  shaft,  650^  deep,  is  QOO'  northeast  of  No.  1,  sunk  on  an 
an^  of  72**  and  600^  deep,  with  6  levels  opened  and  a  seventh  opening.  Con- 
siderable drifting  has  been  done  on  the  three  lower  levels,  with  much  the  best 
showing  on  the  6th  or  bottom  level.  The  lode  is  wider  and  the  formation 
more  regular  at  the  bottom  that  at  any  point  above.  Diamond  drill  holes 
bored  from  the  bottom  of  the  shaft  in  1904  gave  encouraging  cores. 

No.  3  shaft,  1,650^  south  of  No.  2,  was  started  in  May,  1903,  and  was 
45(K  deep  at  the  end  of  1904.  There  b  room  for  one  more  shaft  at  the  north 
and  another  shaft  south  of  the  three  already  opened. 

Old  No.  3  shaft,  now  idle,  900^  north  of  No.  2  and  about  750^  deep,  shows 
little  ground  of  promise.  No.  4,  the  northernmost  shaft,  is  about  1,350^  north- 
east of  No.  1  and  also  is  idle,  having  found  nothing  of  importance.  No.  5 
shaft  was  started  on  a  wide  amygdaloid  bed,  located  by  diamond  drill,  but 
aa  nnking  did  not  develop  good  ground,  was  discontinued  at  slight  depth. 

The  Winona  has  upwards  of  three  miles  of  underground  openings.  The 
mine  gave  a  very  good  showing  at  and  near  surface,  but  this  changed  at 
alight  depth,  when  the  formation  became  disturbed,  but  as  the  ground  be- 
comes settled  the  af^pearance  of  the  mine  improves  greatly.  The  best  show- 
ing is  toward  the  southern  boundary,  and  on  the  fourth  level  good  copper 
giound  is  shown  for  a  stretch  of  about  2,000^. 
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TK«  etigitie  hou8i%  local t^i  midwuy  between  shafts  1  aud  2,  is  40x41/, 
of  eU^cl  frwiw  on  stone  fouiidntiuu»*  wttli  rurrugrtted  iron  £;idiug  aud  fuoCj 
lilt*  old  doid)l*>Hiniin  \vo\h\  liiiviiig  retitJitHl  the  limit  of  its  u^fuliicK*,  ue 
»tid  XixT^t  hoiiiU  were  itieitjillcxj  duriug   191)1.     Thin  building  coutaiiis  Mill 
lii|Cereoll-i>ergc,*4iit  **Cla.ss  A**  IW(.»-slii^o  stniight-line  12-dnil  air-coinpresaorJ 
ttlsKt  n  siutdler  j«iiigle^luge  comprt^istitir.     Adjoiiiiiig  is  a  boiler  house,  40x-W'j 
ot  »leel  Oh  :^totie  rouiidntitiit^,  wiih  irim  sidini;  and  rxx»f,  housing  four  80-h. 
Imilers,     (Hlier  iiiiiie  buildnig^  an^  a  34x48'  combination  engine  and  boib 
bc»UjKr,    2tU4(y   wardiou^e,    20x40'    ezirpenter  shop,    22x34'   snjithy,   30x40 
store  building,  olfic**  building,  two  Iniarding-houses,  16  frame  dwellings  jin 
9  log  hou8f»,  the  d^velliugs  being  built  in  a  lownsite  platted  by  the  cuuipany 
Thr  Wlnoim  also  has  a  sawtnill  SOxTO',  with  a  42x66'  wing  for  boilers^  and  i 
16x46'  wing  (vritaintug  a  shingle  tiiill,  the  plant  having  a  daily  capacity 
20,000^  of  {sawed  IuiuIh*t.     The  main  line  of  the  Copper  Range  railroad  j 
near  ttie  mine  and  a  spur  has  been  built  to  No»  2  shaft. 

I^n^ducttou  was  befun,  with  one  leaised  stamp  at  the  Atlantic  mill, 
DiOilllb«r»   1908,  and  continued  for  nearly  two  years.     This  work  waa  il^ 
tli»  aamre  t>f  an  exIeiiBive  stainpmill    tet;t,   although    the  Winona   mad 
1.08<I»IH4  Hi9.,  fine  copper  in  190^,  and  646,025  lbs.,  fine  copper  in  1^ 
The  tt^uhs  indicate  that  the  property  ha»  the  making  of  a  mine,  the  retur 
being  I  SAW  Uns*  line  copj^T  per  Ion  stamped,  in  1904.    Milling  wa*t  diecoo 
tinueit  AhowX  Ko\%  1,  IlKM,  and  all  enefgies  bent  toward  opeiilng  the  mine 
Bulti  sluilU  are  beii^  sunk  and  exteusive  drifting  is  under  way.    The  man 
afemenl  b  til  the  best  and  the  praqiecla  are  that  the  Winona  may  make  i 
aiKceaaful  iiiine. 
WmaHA  OaLIMX>PP£R  MIUnfG  CO.  WYOMDIG. 

OfHce:  417  Kittrctlge  Bldg,,   Denver,  Cblo     Orgazdzed  under  laws 
WyaaiiDg,  with  CHpit-aliit«itkui  15.000^000,  shares  %l  par.     James  K.  Sa%i 
prmidv^il  and  treosuter;  Henry  F.  Tower,  secretary*.     Laud^^  23  claims,  an 
475  actios,  m  the  Siudight  district  ol  Big  Horn  county,  Wyotuing^  showin 
uutuenHks  veina  ol  S'  to  30^  width  giving  aseays  of  15%  to  52%  copper,  11  oi. 
to  15  oa,  ath^er  and  ahout  $1  gold,  per  ton.     Fh>perty  is  well  limbered  and 
hMPk  a  good  water  power  a\^ilal4e.    Idle  at  last  acoounta. 

wmoiuatEX  copper  mmini  co.  wyomug^ 

UOre,'  c*re  of  John  Ludwig»  pfaideni»  WiDonai  IGeul    Bdine  i'tf^e^l 

warn.  mcmGAH^ 

Office:  Cure  ol  L.  CX  Bdmcr,  owrier.  MarqneUe^  IGeh.    Lands, 
aeraa,  an^  m  S^lkuia,  22,  23,  26  and  27,  56^1,  Keweenaw  count  j,  Mkli 
Ikllning  waa  done  on  a  ivure  vein^  tS52-1860^  owmis  expeodins  I9Q,Q 
WniUPOWtS  MSIE.  AI 

Ifine  olHce:     LeighV  Creek»  Sottlh  Austtalia.    W.  H.  WiUtf^iagi, 
UHittdent,     Has  steam  power  and  employed  atout  2&  uen  at  last  aecoimta' 
WnODRSUI  CLAOL  CAUFOMIA. 

Office  and  mine :  caie  ol  Cbas,  Kkbanlaoii*  owner,  Darwin,  Inyo  Cb.. 
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Has  a  contact  vein  between  limestone  and  granite,  2'  to  6'  wide,  with  shaft 
of  about  ISC',  showing  cuprite,  malachite,  and  chalcopyrite. 
WISCONSIN  &  ARIZONA  MINING  CO.  ARIZONA. 

Office  and  mine:  care  of  M.  H.  Ryan,  president;  Prescott,  Yavapai  Co., 
Ariz.  Organized  December,  1904,  under  laws  of  Arizona,  with  capitaliza- 
tion $1,000,000,  shares  $1  par.  J.  L.  Jacquot,  vice-president;  E.G.  Jones, 
secretary;  Dr.  Donald  Mclntyre,  treasurer.  Lands,  6  claims,  known  as  the 
Copper  King  group,  in  vicinity  of  Prescott.  Has  2  shafts  of  35'  and  one  of 
50',  showing  rich  auriferous  and  argentiferous  copper  ores. 
WISCONSIN- WYOMING  COPPER  MINING  CO.  WYOMING. 

Office:  care  of  Wm.  Ott,  president,  1^  Crosse,  Wis.  Mine  office:  En- 
campment, Carbon  Co.,  Wyo.  Organized  1902,  under  laws  of  Wyoming, 
with  capitalization  $1,000,000,  shares  $1  par.  R.  B.  Gelatt,  vice-president; 
W.  E.  PoUeys,  treasurer;  John  M.  Vrchota,  secretary  and  general  manager. 
Lands,  10  claims,  in  2  groups,  one  of  7  claims  lying  south  of  the  Indianapolis 
and  north  of  the  Beulah,  and  one  of  3  claims  lying  about  one-half  mile  east 
of  the  Hidden  Treasure. 
WISSAHICKON  GOLD-COPPER  CO. 

Organized,  1902,  in  Delaware,  with  capitalization  $1,000,000. 
WISSENER  BERGWERKE  UND-HUTTEN  GERMANY. 

AKTIEN-GESELLSCHAFT. 

Office:  Koln,  Germany.  Mine  office:  Wissen-am-Sieg,  Rheinprovinz, 
Germany.  Capitalization,  8,000,000  marks.  Employs  1,100  men,  and  is  an 
extensive  producer  of  iron  ore,  1902  output  having  been  109,483  metric 
tons  of  spathic  iron  ore  and  1,092  metric  tons  of  ore  of  10%  copper  tenor. 
WOLVERINE  COPPER  MINING  CO.  MICHIGAN. 

Office:  15  William  St.,  New  York.  Mine  office:  Kearsarge,  Houghton 
Co.,  Mich.  Employs  about  500  men.  Organized  1890,  under  l^ws  of  Mich- 
igan, with  capitalization  $1,500,000,  shares  $25  par.  Fiscal  year  ends  June 
30.  Annual  meeting,  first  Monday  in  August.  Adams  Trust  Co.,  registrar; 
American  Loan  &  Trust  Co.,  of  Boston,  transfer  agent.  John  Stanton, 
president;  Jos.  E.  Gay,  Nice-president;  John  R.  Stanton,  secretary  and 
treasurer;  preceding  officers,  J.  Wheeler  Hardley  and  Samuel  L.  Smith, 
directors;  Fred  Smith,  superintendent;  Willard  J.  Smith,  assistant  super- 
intendent; Chas.  L.  Noetzel,  clerk;  Wm.  Pollard,  mining  captain;  B.  S. 
Shearer,  mill  superintendent;  F.  Wm.  Hartmann,  engineer;  A.  B.  Holten- 
hoff.  master  mechanic. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1904,  disclose 
the  foUom-ing  figures: 

Amount  cash  paid  in  on  capital  stock $780,000. 00 

Amount  paid  in  by  conveyance  of  property  to  compan}'. . . .  550,000.00 

Entire  amount  invested  in  real  estate 720,665 .  23 

Amount  of  personal  estate 630,004 .  89 

Amount  of  unsecured  or  floating  debt 76,346.33 
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The  following  table  gives  comparative  figures  for  the  three  fiscal  years 
ending  June  30: 

1902.  1903.  1904 

Mineral  production,  pounds 6,232,800        11,330,370         12,152,590 

Copper  production,  pounds 4,984,367  8,260,386  9,300,695 

Gross  proceeds $658,602        $1,030,755        $1,192,425 

Expenditures  at  mine 364,093  451,740  495,655 

.  Smelting  and  miscellaneous 60,236  97,183  105,033 

Construction  account 264,678  38,014  34,496 

Net  mining  profit —^30,405  443,818     -        591,736 

Interest  received 6,731  2,505  6,679 

Total  net  profit —23,674  446,323  557,240 

Dividends 240,000  270,000  390,000 

Balance —263,674  +176,323  + 167,240 

Rock  hoisted,  tons 213,650  299,922  328,412 

Rock  stamped,  tons 187,482  279,01 1  314,091 

Yield  of  rock  treated  per  ton,  lbs.  26 .  590  29 .  600    .  29 .  610 

Cost  per  ton  of  rock  hoisted $     1.700        $       1.510         $      1.510 

Cost  of  rock  stamped  per  ton .940        $       1.620        $      1.580 

Cost  per  pound  of  refined  copper 

at  mine,  cents 7.304  5.469  5.329 

Cost  of  smelting  and  miscellane- 
ous, cents 1.208  1.176  1.129 

Total    cost    of    refined    copper, 
including      construction,      per 

pound,  cents 13.820  7.105  6.8fl9 

The  mine  was  opened  in  1882,  by  local  capital,  but  was  not  sucoeBsful, 
and  the  company  was  reorganized,  with  the  present  title  and  management, 
in  1890,  when  new  machinery  was  secured  and  work  resumed.  The  previoM 
ill  success  of  the  mine  rendered  investers  dubious  of  its  future,  and  cash  abeo* 
lutely  necessary  for  its  development  was  secured  with  difficulty.  Lack  <rf 
funds  imperatively  demanded  for  the  operation  of  the  property  was  met  by 
Mr.  John  Stanton  with  a  heavy  loan,  advanced  from  his  own  pocket,  at  a 
time  when  other  shareholders  were  unwilling  to  raise  a  dollar,  and  it  is  due 
to  Mr.  Stanton's  courage  that  the  Wolverine  now  is,  in  proportion  to  its  rk, 
the  most  profitable  copper  mine  in  the  Lake  Superior  district.  Under  Mr. 
Stanton's  management  milling  was  immediately  discontinued,  and  was  not 
resumed  until  .18  months  of  underground  development  had  given  adequtte 
reserves  of  stamp-rock.  By  reason  of  the  sagacious  policy  pursued,  the  mine 
began  making  small  profits  from  the  time  that  stamping  was  resumed,  in  1S92, 
and  since  has  enjoyed  a  steady  growth  in  productive  capacity  and  earaiof 
power. 

Lands,  280  acres  owned  in  fee,  and  40  acres  of  adjoining  mineral  ri^jhts, 
giving  SjlOO'  of  the  outcrop  of  the  Kearsarge  amygdaloid  bed,  on  which  the 
mine  is  opened.  The  neighbors  of  the  Wolverine  are  the  North  KeareWP 
on  the  north,  Mayflower  on  the  east,  Ma3rflower  and  South  Kearsarge  on  the 
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south  and  Centennial  on  the  west.  The  lode  averages  about  16'  width,  with 
an  average  dip  of  41°,  and  is  bunchy,  but  carries  the  best  average  values 
of  any  amygdaloid  mine  in  the  Lake  Superior  district. 

The  Wolverine  has  4  shafts,  munbered  from  north  to  south.  No.  1, 
near  the  North  Kearsarge  line,  was  exhausted  and  abandoned  long  ago.  No. 
2,  used  solely  for  hoisting  and  lowering  men,  timber  and  tools,  is  1,700^ 
deep  and  will  not  be  deepened.  No.  3,  is  2,700^  deep,  and  an  important 
producer.  No.  4,  is  2,300'  deep.  Lying  about  SO'  west  of  and  parallel 
with  the  Kearsarge  bed  is  the  West  lode,  opened  by  a  crosscut  on  the  11th 
level.  A  Httle  work  was  done  on  the  West  lode  in  1903,  and  one  excellent 
stope  was  opened,  but  the  prospects  of  making  a  paying  mine  on  this  bed 
are  not  especially  bright,  as  it  would  be  contrary  to  all  precedent  were  two 
parallel  beds  to  be  found  payable  so  closely  together.  Tlie  mine  is  developed 
for  ^  to  6  years  ahead  of  stoping  requirements,  and  new  openings  are  being 
made  at  the  rate  of  about  600'  monthly.  Only  about  one  quarter  of  the 
power  drills  employed  are  used  in  opening  work,  balance  being  employed 
in  stoping,  which  speaks  for  the  uniform  values  of  the  mine. 

The  two  operating  shafts  can  be  sunk  to  depths  of  about  4,000'  each, 
before  reaching  the  boimdary,  and  the  mine  can  produce  at  the  present  rate 
of  about  10,000,000  lbs.,  fine  copper  yearly,  for  25  to  30  years,  before  ex- 
hausted, each  level  furnishing  about  one  year's  rock  supply.  A  crosscut  sent 
vest  a  quarter  mile  from  the  13th  level  in  1904  reached  the  Kearsarge  con- 
glomerate, which  was  found  barren,  though  that  bed  carries  some  copper 
on  the  Almeek  and  Seneca  tracts  to  the  southward. 

Surface  equipment  is  well  adapted  to  present  and  future  requirements, 
the  principal  buildings  being  at  No.  4  shaft.  The  boiler-house,  at  this  points 
lias  3  Stirling  water-tube  boilers,  equipped  with  American  automatic  stoker, 
*nd  a  Green  fuel  economizer.  The  Rand  air-compressors  are  of  20-drill 
^d  22-drill  capacity.  No.  3  shaft  has -a  model  changing  house,  much  appre- 
^ted  by  the  miners.  Hoists  have  straight  drums  and  duplex  cylinders. 
''V  shafthouses  are  substantial  and  equipped  witli  necessary  crushing  ma- 
^Mnery.  The  company  owns  a  large  number  of  good  dwellings  and  the  mine 
'^^cation  is  exceptionally  neat  and  prosperous  in  appearance. 

Rock  is  taken  to  the  mill  over  the  Mohawk  &  Traverse  Bay  railroad, 

^ith  a  down-grade  haul  of  13  miles.    The  mill,  put  in  commission  1902, 

••  near  the  mouth  of  the  Tobacco  river,  on  Traverse  liay,  Lake  Superior, 

^nd  adjoins  the  Mohawk  mill,  both  being  served  by  a  single  pump  and  man- 

^M  by  a  joint  superintendent,  this  arrangement  allowing  considerable 

^^P^ating  economies.    The  mill  is  of  steel,  on  stone  foundations,  180x206' 

^  tise,  standing  37^  above  lake  level,  thus  giving  a  good  drop  for  tailings, 

^■^  ample  room  to  waste  the  sands.    There  are  2  Nordberg  heads,  striking 

^^Ut  110  blows  per  minute,  with  a  capacity  of  better  than  500  tons  daily 

^^ch.     The  mill  has  a  fuD  complement  of  jigs  and  makes  extensive  use  of 

^^Ifley  tables.    The  boiler-house,  standing  16'  south  of  the  mill,  is  42x58', 

^hh  stone  walls  and  steel  truss  roof,  housing  a  battery  of  200-h.  p.  Stirling 

^^ter-tube  boilers    fitted  with  automatic  stokers.    Coal  goes  through  a 
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lump-crusher,  thence  to  hoppers  liaving  24  hours'  storage  capacity.  The 
mill  also  has  a  completely  appointed  machine  shop.  A  20,000,000-gallon 
horizontal  triple-expansion  Snow  pump,  owned  and  operated  jointly  by 
the  Wolverine  and  Mohawk,  has  steam  cylinders  of  IS*',  33"  and  54'  diameter, 
and  22^  water  plungers  with  36'  stroke.  The  pump-house  is  located  on 
the  river,  near  its  mouth,  thus  avoiding  the  difficulties  encountered  else- 
where in  securing  water  from  the  lake,  the  intake  pipe  being  protected  by 
timber  cribs  running  300^  into  the  lake  to  prevent  clogging  from  floating 
bark  and  anchor  ice.  The  coal  and  merchandise  wharf,  owned  jointly  by 
the  mines,  is  near  the  mill,  and  fitted  with  coal-hoists.  A  40-acre  townsite, 
platted  near  the  mills,  is  named  Gay,  in  deserved  honor  of  Jos.  £.  Gay,  who 
has  been  long  and  honorably  identified  witli  Lake  Superior  copper  mining. 

Wolverine  mineral  is  smelted  by  the  Calumet  &  Hecla.  This  arrange- 
ment, made  temperarily,  may  be  conthmed  permanently,  the  Calumet  &  Hecia 
works  having  secured  much  better  returns  than  were  obtained  previously, 
the  mineral  now  giving  average  net  returns  of  about  82%  fine  copper,  an 
average  of  about  31  lbs.  fine  copper  per  ton  of  rock  stamped,  while  only 
5%  of  the  rock  hoisted  is  discarded.  The  mineral  was  yielding  about  70% 
fine  copper  only,  before  smelting  was  begun  by  the  Calumet  &  Hecla.  The 
Wolverine  is  proving  an  exception  to  the  general  rule  of  decreased  vtiaes 
at  considerable  depths,  as  its  rock  is  materially  richer  at  2,000'  than  at  1,000' 
depth. 

Dividends,  which  are  paid  semi-annually,  have  been  increasing  steadily 
for  some  years,  and  were  $7.50  per  share  in  1904,  while  the  first  di\'kleiKi 
for  1905  was  at  the  rat«  of  $5  per  share.     The  property  is  nianaged,  both 
physically  and  financially,  in  a  manner  beyond  criticism. 
WOLVERINE  MINE.  COLORAIXX 

Owned  and  operate  by  Coldwajter  Copper  Mining  Co. 
WOLVERINE  MINING  CO.  BTiE 

Office:   Superior   Savings   Bank    BIdg.,    Hancock,    Mich.     Mine  office; 
Park  City,   Summit  Co.,    Utah.     Capitalization,   $150,000,   shares  $1  ptf. 
Chas.  A.   Wright,   president;  Martin  L.  Effinger,   vice-president;  Lewis  A. 
JefTs,  managing  director;  H.  B.  Williams,  superintendent.     Lands,  11  diii 
area  circa  125  acres,  about  lialf  a  mile  south  of  tlie  Daly  Judge,  in  theSmkv 
Creek  district,  developed  by  tunnel,  \\ith  about  one  mile  of  uudergroond 
openings,  showing  6  veins  of  1'  to  6'  width,  carrying  auriferous  and  aigeati- 
ferous  sulphide  ores  of  lead  and  copper,  averaging  $8  to  $10  per  ton,  mi 
run,  \^4th  occasioiml  antimonial  silver,  assa3ring  as  liigh  as  564  oi.  per  to% 
and  with  considerable  sliipping  ore,  carrying  values  from  $50  up  to  $80  per 
ton.     Working  tunnel  has  cut  2  ore  bodies,  one  a  2*  vein  carrying  4%  ooppM^  i 
4%  lead  and  80  oz.  silver  per  ton. 
WOLVERINE  MINING  &  LEASING  CO.  COLOUMj 

Office :  care  of  Dr.  Z.  L.  Baldwin,  president,  Niles,  Mich.    Mine  «ft« 
Peari,  Larimer  Co.,  Colo.     Burr  T.  Lobdell,  treasurer  and  chaimuui  of  cnc 
tive  committee.     Is  a  development  company,  composed  of  shareholdcfi 
the  Coldwater  Copper  Mining  Co.,  which  is  operating  the  Cddwater  cpppt 
mine  under  a  three  to  five  year  lease. 
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WOLVERINE  &  ARIZONA  DEVELOPMENT  CO.  '  ARIZONA. 

Reorganized,   1904,  as  Wolverine  &  Arizona  Mining  Co. 
WOLVERINE  &  ARIZONA  MINING  CO.  ARIZONA. 

Office:  Calumet,  Mich.  Mine  office:  Biabee,  Cochise  Co.,  Ariz.  Or-  ' 
ganized,  1904,  under  laws  of  Arizona,  with  capitalization  (3,000,000,  shares 
$15  par;  Issued,  96,654  shares.  John  Daniell,  president;  Paul  P.  Roehin, 
vice-president;  W.  Frank  James,  treasurer;  F.  C.  Fenner,  managing  director; 
preceding  officers,  W.  H.  Brophy,  Fred  Braa.stad,  Thos.  Maslin,  Pkiw.  ULseth, 
B.  F.  Chynoweth  and  Artliur  E.  Delf,  directors;  W.  K.  Gates,  secretary'; 
tklwin  J.  Collins,  superintendent;  W.  H.  lioberts,  clerk. 

i^nds,  9  claims,  area  about  160  acres,  clainLS  l)eing  known  as  the  Cairo, 
Memphis,  Kentucky,  Georgia,  Louisiana,  Chicago,  Warren,  George  and 
Broken  Promise.  The  Georgia  claim  lies  about  600'  fnmi  the  lands  of  the 
Calumet  &  Arizona,  and  alK)ut  3,000'  from  the  Irish  Mag  shaft  of  the  Calumet 
&  Arizona  and  the  Spray  and  Holbrook  shafts  of  the  Copper  Queen,  three 
of  the  richest  shafts  in  the  Warren  district.  The  Uncle  Sam  and  White 
Tail  Deer  mines  of  the  Copper  Queen  are  adjacent  to  the  Wolverine  <fc  Arizona 
holdings,  and  leasers  are  taking  rich  ore  fnim  the  White  Tail  Deer  about 
800*  from  the  Wolverine  shaft.  The  70(y  shaft  has  3  compartments,  each 
5'x4'6*and  well  timbered,  cutting  a  limestone  formation  showing  considerable 
iron.  The  shaft  has  proven  very  wet  at  depth,  and  has  No.  7  and  No.  9 
Cameron  sinking  pumps  and  a  500-gallon  I^rescott  station  pump.  A  drift  on 
the  500'  level  runs  850'  toward  the  Pittsburg  &  Duluth,  cutting  leached  ore 
and  ledge  matter  carrying  traces  of  copper.  Surfa<*e  equipment  include^ 
a  200-h.  p.  8t«am  plant,  2  single-drum  hoists,  a  6-drill  air-compressor,  25x50' 
engine-house,  office,  bunk-house,  boarding-house  and  a  10,000-gallon  water 
'tAiik,  water  being  pumped  from  Naco,  8  miles  distant.  A  large  stock  of 
timber  and  other  supplies  is  carried.  The  final  Iwnd  payments  do  not  fall 
^lue  until  Jan.  31,  1907,  and  most  of  the  payments  due  on  bonds  have  been 
^4iken  in  stock.  The  Wolverine  &  Arizona  lands  are  decidedly  promising, 
^nd  the  property  may  make  a  mine. 
^OOD  RIVER  GOLD  &  COPPER  CO. 

Incorporat^i  1902,  under  laws  of  Delaware,  with  capitalization  $1,000,000, 
•*y  W.  W.  Wat^son,  et  al,  of  Scranton,  Pa. 

^^RLD'S  FAIR  MIIIE.  ARIZONA. 

Office  and  mine:  care  of  Frank  Powers,  owner,  Nogales,  Santa  Cruz  Co., 
-^kris.  Mine,  in  the  Patagonia  district  has  shipped  a  little  higli-grade  cup- 
•^erous  silver-lead  ore  to  El  Paso  smelters. 

^^mUOHT  &  LAWRENCE  MINING  CO.  CALIFORNIA. 

Office:  709  Stewart  Bldg.,  Chicago,  111.  Eric  Forsell,  president;  A.  W. 
"^^^niquist,  general  manager.  Lands,  16  claims,  area  320  acres,  in  Riverside 
^^Ounty,  California.    A  rotten  stock-jobbing  concern. 

lOBT-RUSSELL  COPPER  MINING  CO.  WYOMING. 

Mine  office:    Battle,  Carbon  Co.,  Wyo.     W.  J.  Russell,  manager.     Said 

7  auriferous  copper  ore. 

rACCA  MINE.  AUSTRALIA. 

Office:  care  of  E.  Pearce,  Broken  Hill  Chambers,  Adelaide,  South  Aus- 
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tralia.    Lands  arc  in  the  Hundred  of  Basedow,  in  tlio  Flinders  ranpo.  S  mile? 
southwest  of  the  Bhnnian  mine,  and  about  260  miles  north  of  Adelaide. 
Vein  ranges   1*  to  26*  wide,  carrj-ing  cuprite,  melaeonite  and  rhaloopyriio, 
in  a  gangue  of  calcspar  and  spathic  iron. 
WYANDOT  COPPER  CO.  MCHIGAH. 

OiFice:  24  Congress  St.,  Boston,  Mass.  Mine  ofliice:  Winona,  Houghton 
Co.,  Mich.  Organized  1S99,  under  laws  of  Michigan,  with  capitalization 
$2,500,000,  shares  S2r)  par,  S9  paid  in.  Old  Colony  Trust  Co..  of  Boston, 
registrar.  Annual  meeting,  first  day  of  May.  Henrj-  Slackp<»le,  president; 
Irving  J.  Sturgis,  vice-president;  Wni.  O.  Gay,  secretary  and  treasurer; 
preceding  ofRters,  Jos.  Dorr  and  Mattliew  Van  Orden  directors;  Frank  L. 
Van  Orden,  superintendent;  Thos.  Buzzo,  mining  captain. 

Lands,  1,040  acres,  adjoining  the  Winona  mine,  in  iSoctions  16.  20  and 
21,  T.  52  N.,  R.  36  W.,  Hougliton  county,  Michigan.  Tract  is  crusf«i  by 
the  Copper  Range  railroad.  .Surface  improvements  include  njjicliirie  and 
black.smith  shops,  warehouse,  bariL**,  and  about  12  dwellings,  «ith  botlen, 
hoists,   shop  niacin nery  and  tools. 

P^xploratorj'  work  was  begun  Febniar}-,  ISIM),  and  has  been  continued 
uninterruptedly.  The  overi^urden  is  verj-  heavy,  greatly  impeding  l»th 
shaft-sinking  and  diamond-drilling.  Eiirly  work  was  performed  in  sooth 
of  the  Winona  lode,  while  efforts  were  made  later  to  lc»cate  the  southern 
extension  of  the  lijiltic  amygdaloid,  but  attcntioii  was  again  turned  tfl  the 
Winona  lode.  No.  1  shaft,  261'  dc»op,  is  on  an  amygdaloid  supposed  to  be 
the  Winona,  having  a  parallel  underlying  am3'gdaloid  bed  60'  distant,  both 
b«Mng  bn>ken  and  of  iXK:)r  prfimLse,  though  showing  occasional  pate  lies  o' 
well-mineralize<l  ground.  Owing  to  tlic  favonilile  developments  in  ll* 
Winona  mine,  sinking  in  No.  1  was  resumed  in  Scpteml>er,  19W.  SJhift 
No.  11,  about  a  quarter-mile  from  No.  1,  and  100'  deep,  shows  a  disfuibed, 
and  imsjitisfactory  formation,  with  i)anillel  amygdaloid^  50'  a|)art,  th«* 
giving  oiH'asional  bunch(^  of  g(Kjd  ground,  but  not  payable  at  the  d(]rtk 
gainwl.  A  102'  shaft  also  has  betMi  sunk  on  a  lean  cuprifenMis  coiiglomerttt . 
underlying  tlie  Winona  bed,  and  a  300'  shaft  siink  on  an  amygdaloid  identiW  ■ 
as  the  FUm  River  gave  no  pn>mising  ground.  A  crosscut  vas  «?nt  easl»«i4 
in  1901,  to  the  Kjustern  Sandstone,  and  also  several  hundred  feet  wc6t»M4  \ 
cutting  several  amygdaloids  currying  copjHT  in  small  quantities,  on  whirfc'. 
a  little  drifting  was  done,  but  nothing  of  promise  found.  It  Is  thought tW 
tlie  Baltic  lode  was  one  of  the  amygdah)ids  locatini  in  t!ie  western  ritwn^ 
but  the  lode  in  (|uestion  was  very  wide  and  void  of  ct»pper.  CroswutliU 
was  dis<>oniinued  in  S<'ptem!)er,  1901,  and  work  transferretl  to  the  1^" 
shaft  and  to  the  banks  of  the  Misery  river,  in  lSectit>n  16,  Towu  52  X< 
Range  36  West,  wliere  a  20^  amygdaloid  ^^as  found  t»utcropping  in  the 
of  the  riv«"r.  This  h>dc  carries  considerable  epidote,  calcite  .ind 
with  copper  disseminated  throughout  in  fine  grains  The  Wyandot 
the  southern  half  of  Section  16  and  holds  an  option  on  the  norlliem  h 
In  .addition  to  sinking,  drifting  and  crosscutting,  much  diamond-drill  b* 
has  been  done.     The  i  om|Miny  is  managed  prudently*,  and  while 
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ate  have  not  been  of  an  espci'ially  encouraging  nature,  tlie  management 
lans  to  continue  work  until  the  pn)j)erty  has  been  thoroughly  tested. 
nrOMING  CONSOLIDATED  COPPER  CO.  WYOMING. 

Office:  27  State  St.,   Boston,  Mass.     Letters  returned  unclaimed  from 
neampmont  and  Collins,  Wyoming. 
nrOMING  COPPER  &  GOLD  MINING  CO.  WYOMING. 

Office:    Ahna,  Kansas.     C  B.  Henderson,  manager. 
WYOMING  MINING  CO.  WYOMING. 

Mine  office:    Kirwin,  Big  Horn  Co.,  Wyo.    Titus  Sheord,  president; 
.   F.   Brown,  secretary;    C.  A.  Tewksbury,   superintendent.     Ores  carry 
>pper,  silver  and  gold  values.     Employs  15  to  20  men. 
DOMING  QUEEN  MINING  CO.  WYOMING. 

Office:  Jjaramie;  Wyo.  Mine  office:  Jelm,  Albany  Co.,  Wyo.  Em- 
oys  3  men.  Organized  January,  1902,  under  laws  of  Wyoming,  with  cap- 
a^aBation  $1,000,000,  shares  $1  par;  issued,  $740,000.  Louis  Miller,  presi- 
mt  and  general  manager;  L.  A.  Hancock,  secretary.  ,  Lands,  18  claims, 
«a  350  acres,  also  20  acres  miscellaneous  lands,  in  the  Jelm  Mountain 
strict,  sliowing  3  fissure  veins  carr>'ing  auriferous  and  argentiferous  oxide, 
irbonate  and  sulphide  copper  ores  and  galena,  all  of  good  assay  values. 
as  two  lOO'  shafts  and  tunnels  of  70"  and  250',  with  about  GOO'  of  under- 
T>und  openings.  Has  a  6-h.  p.  gasoline  hoist  and  several  small  buildings. 
nrOMING  &  ALABAMA  MINING  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  mine  office,  Tie  Siding,  WyA. 
nrOMING  &  COLORADO  COPPER  CO.  COLORADO  &  WYOMING. 

Said  tp  have  lands  in  the  Douglas  Mountains,  125  miles  south  of  Rock 
prints,  Wyoming. 
nrOHA  IRON  &  COPPER  CO.  WYOMING. 

Office:  928  EquiUble  Bldg.,  Denver,  Colo.  Mine  office:  Battle,  Carbon 
0.,  Wyo.  CapitaHzation  $2,000^000,  shares  SI  par.  Geo.  E.  Ross-Le^^in, 
resident;  H.  A.  Mclntrye,  secretary  and  treasurer.  Lands,  16,380  acres, 
1 4  groups,  in  W^yoming,  carrying  iron  and  copper  ores,  coal,  and  indications 

:oa. 

OMPANIA  MDfERA  YABRICOYA.  CHILE. 

Mine  office:    Iquique,  Tarapacd,  Chile.     Operates  the  Aguada  copper- 
Iver  mine,  jn  the  vicinity  of  Iquique. 
kCO  GROUP.  BRITISH  COLUMBIA. 

Sundry  claims  near  Lynn  Creek,  Vancouver  Island,  B.  C,  said  to  be 
mded  to  a  Boston  syndicate.     Ore  is  chalcopyrite,  associated  with  iron 
frites  and  pyrrhotite,  assaying  about  $4  gold  per  ton,  with  small  silver 
ihieB. 
IDKHr  COHSOLIDATED  MINING  CO.  NORTH  CAROLINA. 

Oiganiced    1903,   under  laws  of   North   Carolina,    with   capitalization 
\J0MfiO0,  to  develop  copper  properties  in  that  state. 
IDKni  MINING  &  IMPROVEMENT  CO.  NORTH  CAROLINA. 

Ofiice:  506  Herman  Bldg.,  Milwaukee,  Wis.  Lands  are  in  Yadkin 
onty.  North  Carolina. 
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YADKm  &  VIR6ILI1IA  COPPER  &  LAND  CO.  NORTH  CAROLDUL 

Organized    190!),    under   laws   of   North   Carolina,    with   capitalization 
$750,000,  to  develop  copper  properties. 

YAEGER  CANON  COPPER  CO.  ARIZOHA. 

Office:  Union  Trust  Bldg.,  Detroit,  Mich.  Mine  office:  Prescott, 
Yuva()ui  Co.,  Ariz.  Employs  20  men.  Organized  Apr.  11,  1903,  under 
laws  of  Arizona,  with  capitalization  $800,000,  shares  $1  par.  Robt.  £. 
Plumb,  president;  llichard  E.  Sloan,  vice-president  and  general  manager; 
Geo.  B.  Russell,  secretar>';  Geo.  H.  Russell,  treasurer;  C.  E.  Brinker,  gupar- 
intendent.  I^nds,  21  claims,  area  460  acres,  in  the  Black  Hills  distrirt. 
Formation  is  diorite  and  slate,  showing  three  principal  ore  bodies,  occurring 
as  fissures  in  diorite,  of  which  one,  averaging  14'  width,  is  developed  by 
shafts  of  ^AY  and  SCO'  with  about  2,350^  of  underground  openings,  estimated 
to  give  40,000  tons  of  ore  in  sight,  with  al)out  25,000  tons  blocked  out  for 
stoping,  ore  being  boniit«  and  chalcopyritc,  averaging  6%  copper,  8  oz. 
silver  and  $2  gold  per  ton.  Property  has  a  240-h.  p.  steam  plant,  with  a  140* 
h.  p.  hoist  good  for  depth  of  -3.500',  a  10-drill  Sullivan  aiiM^mpreasor, 
and  a  60-ton  concentrator,  30x104',  of  wood  and  iron,  with  No.  2  Austin 
centrifugal  cnisher,  2  trains  of  rolls  and  5  Wilfley  and  Bartlett  tables. 
Property  is  regardeii  as  promising.  Production  for  1904  was  4,000  tou 
of  ore  averaging  6.5%  copper. 
YALE  GOLD-COPPER  MINIlfG  CO.  BRITISH  COLUMBIA. 

Moribund.     Had  property  at  Rosfdand  B.  C,  circa  1896. 
YAMATE  MINE.  JAPAI. 

Mine  oflice:  Takigawa-mura,  Kume-gori,  Mimasaka,  Japan.  A  verj* 
iild  propi'rty.  Ore  is  slightly  argentiferous  chalcopyrite,  associated  with 
iron  pyrites,  galena  and  sphalerite,  witli  arenaceous  clay  gangue,  occurring 
in  «iuartz-diorite.  Best  grade  of  ore  yields  10%  to  13%  copper.  Production 
ill  1S91)  was  3.044  momme  of  silver  and  99,679  lbs.,  refined  copper. 
YAMPA  SMELTING  CO. 

Organiztnl  11H)3,  with  capitalization  $100,000,  as  a  subsidiary  corpora- 
tion of  the  Tintic  Mining  &  Deveh)pment  Co.,  to  build  a  smelter  for  the 
Yam|)a  mine  of  that   company.     Geo.  H.  Robinson,  general  manager;  Jii^* 
W.  Neill,  su^HTintcndent.     See  Tintic  Mining  &  I>evelopment  Co. 
YANCEY  MINE.  NORTH  CAROLIHA. 

An  old  and  idle  mine  in  Person  county.  North  Carolina,  main  vein  ni»g- 
ing  0'  to  1-1'  wide  and  showing  gray  copper  ore  carrying  1  oz.  to  7  oz.  silver 
and  at>out   $2  gold   per  ton. 
YANKEE  CONSOLIDATED  MINING,  MILLING  COLORADO. 

&  TUNNELING  CO. 

Mine  otfice:     Yankee.  Clear  Creek  Co.,  Colo.     Henry  I.  Seeman,  n»u- 
ager.     Operates  the  Lombanl.  Polaris  and  other  mines,  producing  gold,  silver, 
copper  and  lead.     Has  steam  power  and  5-stamp  mill. 
YANKEE  MINING  CO.  UTAH. 

Mine  office:     Eurt^ka,  Juab  Co..   Utah.     Ores  carry  gold,  silver,  \f^ 
and  copi^er.     Has  steam  yvov^er  aud  employed  about  20  men  at  last  accounts. 
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YAQUI  COPPER  CO.  MEXICO. 

Office:  170  Broadway,  New  York.  Mexican  general  office:  Hermosillo, 
Sonora,  Mex.  Mine  office:  Suaqui  de  Batuc,  2Sonora,  Mexico.  Capitali- 
zation  $5,000,000,  shares  $10  par.  Wni.  Sauntry,  president;  Geo.  E.  Green, 
secretarj'  and  treasurer;  John  M.  Thurston,  vice-president  and  general  coun- 
sel; R.  B.  Brown,  general  manager;  W.  E.  Pomeroy,  superintendent;  Frank 
Da\'is,  smelter  superintendeikt ;  Gen.  Henr>'  Ide  Willey,  consulting  engineer. 

Lands,  6,032  acres,  also  119.2S4  acres  of  timber  and  grazing  lands,  and 
water  rights  to  25  miles  of  the  Yuqui  river,  mining  lands  being  in  the  neigh- 
borhood of  Suaqui  de  Batuc,  Cumpo  Santo  Niiio,  Sonora,  Mexico,  in  the 
Sierra  Madre  mountains,  about  120  miles  from  Hemiosillo.  The  property 
shows  antiguas,  supposed  to  have  been  worked  by  the  Azte<*s,  as  there  are  no 
records  of  their  operation  under  Spanish  rule.  The  tract  is  well  watered 
find  well  timbered,  except  in  the  more  mountainous  portions.  In  addition 
to  gold,  silver  and  copi)er,  the  tract  carries  iron  ore,  apparently  of  good  grade, 
and  indications  of  coal. 

A  contact  vein  l)etween  granite  and  limestone  is  estimated  by  the  com- 
pany to  be*  Siy  to  SOO'  in  width,  and  several  miles  in  length,  with  one  exposure 
of  one-quarter  mile  depth  of  the  vein  on  the  face  of  a  mountain,  these  figures 
being  rediculously  excessive.  The  main  ore  body  is  crossed  by  a  smaller  vein, 
at  nearly  right  angles.  Oxidized  ores  are  shown  in  the  upper  portions,  with 
solid  sulphides  below,  ores  noted  being  cuprite,  melaconite,  malachite,  azurite. 
chalcocite,  boniite  and  chalcopyrite.  Average  assays  of  a  large  number 
of  samples  gave  14.92%  copper,  6.6  oz.  silver  and  2.09  oz.  gold  per  ton. 

Development,  begun  1901,  is  by  2  shafts  and  8  tunnels,  the  ore  standing 
widl  and  requiring  little  timbering.  Improvements  include  engine  and  boiler- 
houses,  office  building  and  a  store.  Adjoining  the  mines  are  two  villages, 
one  inhabited  by  Mexican  workmen  and  the  other  by  Yaqui  Indians.  The 
property  is  about  75  miles  from  a  railroad.  Company  plans  installation  of  a 
1,000-h.  p.  plant  on  the  Yaqui  river,  and  transmission  of  power  to  Campo 
Santo  NiAo,  also  plans  the  erection  of  a  large  concentrator  on  the  Yaqui 
river,  3  miles  from  tlie  mine  and  4,000^  lower,  transporting  ores  by  gravity 
or  aerial  tram.  Property  shows  low-grade  ferruginous  copper  ores  and 
limestone  suitable  for  fluxing.  Is  said  to  have  a  250-ton  smelter  in  blast, 
which  probably  is  an  error.  The  outrageous  misrepresentations  made 
Rgarding  this  property  by  the  promoters  deserve,  the  severest  censure. 
The  chief  promoter,  a  former  resident  of  Arizona,  presumably  Ls  enjoying 
tn  even  warmer  climate,  being  dead.  General  Willey  will  have  some  stiff 
fxplaining  to  do  to  dear  his  skirts.  Sautry  is  a  lumberman,  who  knew 
Mthing  of  mining,  but  will  know  more  when  he  is  done  with  the  Yaqui. 
TAQUI  SMELTING  &  REFININO  CO.  NEW  MEXICO. 

Works  office:    San  Antonio  de  la  Huerta,  Sonora,  Mex.     F.   Davis, 

fBDcial  manager;  Victor  A.  Lucier,  superintendent.     At  last  accounts  was 

mlding  a  125-ton  smelter,  80  miles  east  of  Torres  and  60  miles  below  Campo 

lato   Nifio.     Plant,   furnished   by    the   AHis-Chalmers   Co.,    was   specially 

imgned  to  reeoncentrate,  smelt  and  refine  ores  of  silver,  lead  and  copper. 

Hluipiiient  includes  a  two-story  ore  .sainpl»T,  machine  shop,  electric  light 
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plant,  aud  ice  plant.     Is  the  first  and  only  custom  smelter  in  Sonera,  and, 
being  surrounded  by  a  wonderfully  rich   mineral  district,  should  earn  good 
profits  and  fissist  greatly  in  the  development  of  the  resources  of  the  state. 
YAQUI  RIVER  LAND  &  DEVELOPMENT  CO.,  LTD.  MEXICO. 

Offices:  4,  Bank  Bldgs.,  I^ondon,  E.  C,  Eng.  T.  Morriss,  secretary. 
Capi tali ziit ion,  £40,000.  I^nds,  87,000  acres,  near  Guaymas,  Sonora,  Mexico. 
SOCIEDAD  YAURICOCHA  LIMITADA.  PERU. 

Office  and  mine:    Huaripampa,  Yauyos,  Peni.     Is  a  small  producer  of 
argentiferous  copper  ores. 
YAVAPAI  COPPER  CO.  ARIZONA. 

Office:  317  Main  St.,  Springfield,  Mass.    Mine  office:    Prescott,  Ya\-apai 
Co.,    Ariz.     Geo.    Nightingale,    president;   Frederick   Carpenter,    secretaiy. 
Capitalization  $1 ,0()0,(X)0,  shares  $10  par.     Lands,  25  claims,  area  516  acres, 
about  midway  between  Jerome  and  Prescott.     Idle. 
YAVAPAI  DEVELOPMENT  CO.  ARIZO]r^ 

Ottire:    Calumet,  Mich.     Organized,  1904,  ^^-ith  capitalization  $400,000. 
NEGOCIACION  MINERA  DE  CLEMENTE  YBARRA.  MEXICO. 

Mine  office:  Promontorioa,  Sonora,  Mexico.  Don  Clemenie  Ybarra, 
owner;  Jesus  Maria  Quijada,  manager.  Property  includes  the  Alraadft  y 
Terito,  Alvanido  and  Gloria  mines,  carrying  gold,  silver  aud  copper  ores, 
developed  by  shafts  and  tunnels.  Employs  40  to  50  men. 
YELTA  MINE.  AUSTRALIA. 

Sold  to  Paramatta  Copper  Mines,  Ltd. 
YENISEI  COPPER  CO.,  LTD.  SIBERIA. 

Offices:  (55,  Gracechurch  St.,  London,  E.  C,  Eng.  Mine  office:  Abtk- 
ansk,  Yenisei,  Siberia.  Organized  Apr.  21, 1902,  with  capitatization  £3OO,O0(^ 
shares  £1  par;  issued,  £191,007.  Debentures,  £3,365.  T.  E.  Huret-HodgBOO, 
chairman;  J.  D.  Kendall,  coiLsulting  engineer;  E.  L.  Edmonds,  mine  nttB- 
agcr;  P.  J.  Brenchlcy,  secretary.  Lands  include  mineral  leases  of  8^ 
acres  and  timber  rights  over  470,000  acres,  in  the  province  of  Yeiii**! 
Siberia.  Is  opening  two  mines,  which  are  said  to  average  5%  copper,  vA 
contemplates  erection  of  a  smelting  plant.  The  Julia  mine  issaidtoaltf* 
reserves  of  42.000  tons  of  5%  ore. 
YORK  HARBOUR  COPPER  CO.,  LTD.  NEWFOinn)LA]0- 

Wound  up.     Lands  sold  to  Humber  Cons.  Mining  &  Mfg.  Co. 
YOSEMITE  COPPER  MINING  &  REDUCTION  CO.  CALIFOIUai 

Office:  214  Potomac  Bldg.,  Los  Angeles,  Cal.  Mine  office:  D»nlt«* 
Madera  Co.,  Cal.  J.  M.  Hambleton,  president;  I.  N.  Richards,  secrettfji 
C.  Van  TimmoiLs,  superintendent.  Has  4  parallel  veins,  carrying  auriftW* 
and  argentiferous  copper  ores,  opened  by  an  SO'  shaft.  Has  steam  poW. 
YREKA  COPPER  CO.  BRHISH  COLUMBIi 

Office:  515  Fidelity  Bldg.,  Tacoma,  Wash.    Mine  office:    Y'ldo,  Yaf 
couver  Island,    B.   C.     Organized    1901,   under  laws  of  Washington,  •»* 
capitalization  $2,000,000.  shares  $1   par.     C.  W.  Riddell,  president;  C  ^  ^ 
Lynn,  vice-president;  S.  T.  Lewis,  secretary  and  general  manager;  N*  ^ 
Clarke,  general  superintendent ;  W.  C.  Spicer,  treasurer.     Lands,  16  patta*"'  \ 
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claims,  on  Comstock  Mountain,  Quatsino  Sound,  Vancouver  Island,  including 
the  Comstock  and  Superior  groui><,  ab>o  3  unpatented  claims  in  the  Victoria 
district,  2  miles  from  tidewater,  on  the  eastern  side  of  the  island,  this  latter 
group,  known  as  the  Yreka,  being  idle.  The  Superior  group  has  an  enonnous 
contact  vein,  said  to  show  a  'JOCy  outcrop.  Development  is  by  oponn-ut 
and  3  tunnels,  disclosing  a  large  body  of  aurifenjus  and  argentiferous  sul- 
phide ore,  estimated  by  company  to  carry  average  values  of  7%  copper, 
2  oi.  silver  and  $3  gold  per  ton.  Amount  of  ore  in  sight  is  variously  esti- 
mated at  2,000,000  to  4,(KX),000  tons,  with  i)erhaps  500,000  tons  available 
forstoping,  which  undoubtedly  is  an  over-<\stiniaie.  The  mine  has  a  10-drill 
air-compressor,  with  direct-connected  Pelton  wheel.  A  3,600'  Kiblet  aerial 
tram,  of  600  tons  daily  capacity,  leads  to  a  fme  wharf  having  a  2,500-ton 
ore  bunker.  There  also  are  two  smaller  aenal  trams,  of  400'  and  800'  length. 
The  company  contracted  to  ship  100,000  tons  of  ore  to  the  Crofton  smelter, 
on  the  strength  of  which  contract  the  smelter  people  advanced  considerable 
Bums,  and  mined  about  2,500  tons,  1903-04.  Pn)ix»rty  idk  at  last  accounts. 
Management  considered  honest  and  pn)perty  promising,  but  com|>any's 
finances  in  very  unpromising  condition. 

YTTEROEN  mine.  NORWAY. 

A  Xonnegian  mine  that  shipped  1,300  tons  of  cupriferous  pyrites  in  1900. 

YTOA  COPPER  CO.,  LTD.  AUSTRALIA. 

Company  did  not  go  to  allotment. 
SYRDICAT  DU  YUHIIAIV.  CHINA. 

Offices:  404,  Salisbury  House,  I^^ndon,  K.  (?.,  Eng.,  and  32,  Hue  Louis  Le 
Gande,  Paris,  France.  Achillc  Adam,  president ;  G.  T.  Frost,  secretary 
in  London;  G.  de  Maroussem,  secretary  in  Paris;  CJonsul-general  F.  Hwher, 
•gent  in  China.  Organized  (X't.  17,  1S99,  as  iho  Anglo-Foreign  Syndicate, 
name  changed,  1900,  to  present  title,  with  capitahzation  £35  000,  in  34,876 
£1  ordinary  sliares  and  2,500  deferred  Is.  si m res.  Has  a  govcnimcnt  con- 
cc8non,for  85  years,  to  exploit  mineral  defX)sits  and  incidentally  build  rail- 
^yB,  canals,  etc.,  in  7  districts  of  the  province  of  Yunnan,  China,  on  a  roy- 
■ity  of  35%  to  the  Cliincse  government,  jmyable  after  deduction  of  28% 
^  net  earnings  for  interest,  sinking  fund,  and  reserve. 

YUSPENSSKI  MINE.  SIBERIA. 

The  Spassky  Copper  Mine,  Ltd.,  was  organized,  1904,  in  England,  to 

^  o\'er  this  mine  and  its  allied  smelter.     Tlie  Yuspensski  mine  is  located 

approximately  500  miles  south  of  Petropavlovsk,  Sil>eria,  which  is  the  nearest 

^ilroad  point,  and  is  the  principal  copi>er  pnxiucer  of  the  Kirghiz  Steppes. 

^perty  shows  a  network  of  veins,  occurring  near  contact  of  slate  and  acid 

)eou8  rocks,  ore  being  mainly  l>oniite,  with  gangue  of  quartz  and  barite, 

^'Showing  frequent  chalcocite  and  tetnihedrite,  with  occa.Mr.ial  malachite, 

rite,  cuprite,  and  native  copper.     Pn)i)erty  has  been  worked  in  a  small 

since  circa  1865,  development  being  by  an  oixMwut,  once  KW  deep, 

since  caved  in,  and  by  vertical  shaft:=«  sunk  in  the  foot  wall,  crosscuts 

•  driven  to  the  veins.    Main  shaft  is  257'  deep,  showing  a  vein  of  17' 
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average  width,  carrying  about  15%  copper.    As  the  scrviceB  of  engineer, 
aasayer  and  metallurgist  are  dispensed  with,  the  development  and  operation 
of  the  mine  are  along  exceedingly  crude  lines.    Timbering  costs  an  average 
of  $1.25  per  ton  of  ore  mined,  owing  to  poor  management.     Timbers  are 
insecurely  placed  and  subject  to  frequent  crushes,  after  which  new  timben> 
are  installed  iiLside  of  the  old,  with  the  result  of  eventually  reducing  the  mine 
openings  to  impassible  dimensions.     Tlic  smelter,  known  us   the  iSpasski 
Works,  is  70  miles  from  the  mine,  and  ore  is  hauled  thereto  in  carts,  so  much 
ore  l>eing  lost  in  transit  that  t))e  track  of  the  ore-carte  is  emblazoned  by  a 
purple  train  of  boniite,  visible  for  several  miles  distance.     The  ore  Ls  heap- 
roasted  with  coal,  the  process  requiring  3  weeks,  and  as  the  roast-heap' 
are  located  on  the  top  of  a  hill,  where  furious  winds  prevail,  there  is  much 
cintering  and  hcax-y  losses.     The  smelter  has  6  rectangular  brick  furnaces, 
of  2>^  tons  daily  capacity  each.   *iSo  poor  is  the  metallurgical  practice  that 
a  smelter  charge  of  15  toiLS  of  ore  requires  54  tons  of  fuel  and  flux  for  its 
reduction.     The  lnatt«  is  run  onto  the  casting  floor,  which  is  of  sand,  with 
many  pools  of  water  which  cause  alanning  explosions.     About  half  of  the 
matte  is  removed  by  tapping  and  the  Ijalance  dug  out  by  hand.     Slags  ran 
about  3%  copper  and  are  fed  back  into  the  furnace  repeatedly,  until  gradu- 
ally worn  out.     The  eventual  product,  however,  is  a  99.5%  blister  copper, of 
excellent  quality.     Wagers  are  about  20c.  per  day  for  miners,  and  500  men, 
women  and  children  arc  employed  about  the  mines  and  works. 
ZAMBESIA  EXPLORING  RHODESIA  ft  PORTUGUESE 

CO.,  LTD.  EAST  AFRia 

Offices:  30,  Clements  Lane,  London,  E.  C,  Eng.  Organized  March  2(^ 
1891,  with  capitalization,  £40,000,  since  increased  to  £300,000,  shartt  £1 
par.  Tyndall  White,  chairman;  Robert  Williams,  managing  director;  J. B» 
Farrell,  consulting  engineer;  L.  Scotland,  secretary.  Lands,  sundry  mining 
claims  in  Rhodesia,  including  copper  claims  in  the  Lomogunda  district^ 
60,000  acres  of  farm  lands,  and  extensive  share  interests  in  various  Sooth 
African  and  East  African  mining  and  industrial  corporatirns. 
COBIPANHIA  DA  ZAMBEZIA.  PORTUGUESE  EAST  AFRlOL 

Offices:  53,  Rua  do  Alecrim,  Lisbon,  Portugal  and  10,  Rue  Lafayette 
Paris,  France.  Organized  May  20,  1892,  under  Portuguese  royal  d«i«^ 
with  capitaUzation  2,700  contas  do  rcis,  shares  4,500  reis  (£1)  par;  iffl«e4 
2,025  contos  do  reis.  Property  is  a  concession  of  60,000  square  miks,  * 
either  side  of  the  Zambesi  and  Shire  rivers,  extending  east  of  latter  to  the 
coast,  and  embracing  the  ports  of  Queiimane  and  Chinde,  Portupiepe  W 
Africa.     Concession  includes  copper-bearing  fields  of  prospective  value. 

COMPANIA  MINERA  ZAPOTECA.  MESCa 

Office:  Laclede  Bldg.,  St.  Louis,  Mo.  Mine  office:  OcotWn,  Oaxsf*- 
Mexico.  Organized  January,  1903,  under  laws  of  West  Virginia,  witli  cap** 
talization  $1,000,000,  slmres  $1  par.  Geo.  T.  Riddle,  president;  P.  R.  I^' 
craft,  se<'retflry;  Frank  A.  Vicker^',  resident  direc*tor;  Guillemio  W.  ThoroP" 
son,  general  superintendent;  F.  J.  Ta,vman,  assistant  superintendent.  I-ainki 
33  pertenencias,  area  81  acres,  also  420  acres  of  miscellaneous  lands,  intk* 
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Taviche  district,  including  the  Zapotc  mine,  carrying  auriferous  copper 
and  silver-lead  ores,  developed  by  a  40(y  nmiii  shaft  and  a  300'  tunnel.  Has 
steam  power,  with  a  30-}i.  p.  Webster,  Camp  &  Lane  double-drum  hoist  good 
for  depth  of"  1,000'.  Nearest  railroad  is  the  Ferrocaril  Oaxaca  y  Ejutla,  8 
miles  distant.  Work  of  active  development  was  i>egun  in  1903,  and  is  being 
pushed  vigorously,  with  a  force  of  about  125  men. 

ZARAGOZA  COPPER  &  ZIIVC  MINES,  LTD.  SPAIN. 

Offices:  19, Queen  Victoria  iSt.,  London,  E.  C,  Eng.  A.  H.  Greenhill, 
secretary.  Organized  Nov.  14,  1900,  as  Sarragoza  Zinc  mines,  Ltd.;  name 
changed  to  present  title,  January,  1901,  with  capitalization  £60,000,  shares 
£1  par;  issued,  £9.  Was  formed  to  adopt  an  agreement  with  the  Rio  Tenido 
Copper  Mines.,  Ltd.,  but  agreement  was  not  effected. 

COMPANIA  MINERA  ZAUCUDO.  COLOMBIA. 

Mine    office:    Medellin,    Antioquia,    Colombia.     Juan    de    la    Posado, 
superintendent.     Operates   the   Zaucudo   and   Savalotas   mines,   producing 
gold,  silver  and  copper.     Has  steam  power  and  smelter,  employing  several 
hundred  men. 
ZEIXER  ERZBER6WERKE  6ES.  m.  b.  H.  GERMANY. 

Mine  office:    Altlay  bei  Zell  am  Mosel,  Kheinproyinz,  Germany.     Robert 
Hoser,  president.     Employs  100  men  and  produces  cupriferous  silver-lead 
ores. 
ZENITH  GOLD  ft  COPPER  MINING  CO.  WYOMING. 

Mine   office:     Encampment,    Carbon   Co.,    Wyo.     Organized,    1904,  to 
develop  claims  on  Pui^tory  Gulch,  near  the  mines  of  El  Rey  Gold  &  Copper 
Mining  Co. 
ZOMEKI  MflfE.  JAPAN. 

Mine  office:    Ikuno-mura,  Abu-gori,  Nagato,  Japan.     Ores  are  slightly 
argentiferous  chalcopyrite  and  boniite,  associate  with  sphalerite,  galena 
and  pyrrhotite,  occurring  as  lenses  and  fissure  veins,  near  liparite  dikes  pene- 
trating clay-slate,  sandstone  and  limestone. 
20HIA  COPPER  MINING  CO.  ARIZONA. 

Office:  218  Tremont  St.,  Boston,  Mass.  Letter  returned  unclaimed 
'lom  former  mine  office,  Ptescott,  Yavapai  county,  Arizona. 
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CHAPTER  XVL 
General  Copper  Statistics. 

While  more  compact  than  in  the  earlier  issues  of  this  work,  the  ] 
chapter  of  statistics  will  be  found  to  contain  more  matter,  and  in  iome- 
what  better  arrangement,  as  numerous  tables  have  been  consolidated,  this 
work  being  carried,  in  come  instances,  so  far  as  to  put  three  and  four  into 
one,  which  is  considered  fair  concentrating  practice.  As  a  consequence  of 
thb  process  of  consolidation,  many  of  the  tables  will  be  found  to  give  infor- 
mation upon  two  to  a  dozen  points  each. 

All  tables  are  fully  indexed  and  cross-referenced  in  the  index  of  the 
entire  book  following  this  chapter,  but  the  following  condensed  table  of  con- 
tents may  be  found  to  facilitate  reference: 

World's  Copper  Production:  By  Countries,  For  Nineteenth  Century, 
By  Largest  Minos,  By  Various  Mines,  Estimate  for  1904 — pages  S43  to  851. 

American  Copper  I^roduction:     By  States — patres  851  to  853. 

Lake  Superior  Copper  Production:     By  Mine«»,  Production  and  Value, 
paffos  .S5«3  to  855. 

American  Expokts:     Exports,  By  Ports,    By  Destinations — pages  855 
to  850. 

American  Imports:- -jMij^e  857. 

Copper  Trade  of  the  World:     Detailed  Tables  by  Countries — pages 
S58  to  S02. 

Prices  and  Values:     Sundr>'  Tables— pages  863  to  867. 

Dividends,  Assessments  and  General  Finances:  Prices  and  Saks 
of  Listed  Anicrioan  Shan's,  Dividends  of  American  Mines,  Dividends  of  Lake 
Superior  Mines,  DividoiHis  and  Assessments  of  Lake  Mines,  Capitalization  of 
Lake  Copi)er  CompaFiios— paj^cs  86S  to  876. 

Sundry  Local  Statistics:  Forces  Employed  by  Michigan  and  Mon- 
tana Mines,  NumbtT  of  sliareholdors  in  Lake  Copper  Companies — page  877. 

Future  PRODifCTioN  of  Copper:  Sundry  Tables  based  upon  Prodai>- 
tion  of  the  Nineteenth  Centur>'— pages  878  to  879. 
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WORLD'S  COPPER  PRODUCTION  BY  COUNTRIES. 


Country. 

Algeria 

Argentina   .  .  .      . 

Australasia. 

Austria ,     

Bolivia . . 

GftOAda 

Chile 

Cape  Colony  .  . , . 
Great  Britain.  .  *. 

GeriDany 

Hungary*  .,..,., 

Italy 

Japan  

Mexico 

Newfoundland     . 

Norway 

Peru 

Kussm 

Sweden  ......... 

8pain  A  Portugal 
United  States. . . . 

Turkey.... 

Venezuela 


1S90, 

120 

150 

7.500 

1,210 

l,9t)0 

3,050 

26  J  20 

6,450 

9a5 

17,625 

300 

2.200 

15,000 

4,325 

IJ55 

1,390 

150 

4,800 

830 

51.700 

115,966 


{Long  Tons) 
18»6.       1808.      lono. 


1901. 


1002.       1603. 


100 

11,000 

1,075 

2,00f:> 

4,000 

23,500 

7,430 

555 

20,065 

210 

3,400 

21,000 

11,L50 

1,800 

2..W0 

740 

5,100 

500 

53,325 

205,384 


126 

18,000 
1.110 
2,050 
8,040 

24,850 

7,oe>o 

640 

20,085 

430 

2,965 

25,176 

16,435 

2,100 

3,615 

3,040 

6,260 

480 

52,375 

235,050 

470 


775 

23,000 

865 

2,100 

8,500 

25,7im 

6,720 

650 

20,410 

490 

2,055 

27,840 

22.050 

1,900 

3,935 

8,220 

8,000 

450 

52,872 

269,111 

520 


5,640 


780 

30,875 

1,015 

2,000 

lS,8m) 

30,O[in 

6,KJ<1 

GOO 

21,720 

320 

3,0UO 

27.475 

23,795 

2,000 

3,375 

9,520 

8,(HK) 

4.50 

53,621 

268,522 

980 


240 

28,640 

1,015 

2,000 

17,485 

2fl,930 

4,450 

1300 

21,605 

486 

3,370 

29,775 

35.785 

2.0^)0 

4,565 

7,580 

8,000 

455 

49,790 

294,297 

1,100 


135 

29,468 
1,055 
2,000 

19,321 

30,930 

6,230 

500 

21,205 

330 

3,100 

31,360 

50,480 
2,710 
5,915 
7.800 

10,320 
455 

49.740 

311.582 

1,400 


L 


Totals .269,096  374 

WORLD'S 


854  430,405  486,.363  513,243  542,167  585.081 

COPPER  PRODUCTION. 

{Long  Tofis  ) 


United  Btatfift. 
.   27,000 


1881 32,000 

1SS2.  .    40,467 

1883  .  51.574 

1884  64,708 

1885  74,052 
188G        .  70,430 

1887 81,017 

1888 101,054 

1889 .-.,.  101,239 

1890 115,966 

1891  126,839 

1892  1.54,018 

1893  147,033 

1894, 158,120 

1895 169,917 

1896 205,384 

1897 220,571 

1898 235,050 

1899 253,870 

1900. 269,111 

1901        .  268,522 

1902.    294,297 


126,959 
131,000 
141,155 

147,832 
15.5,141 
151.540 
146,656 
142,781 
156,972 
159,966 
153,489 
152,552 
L56.454 
156,497 
166.385 
164,648 
167,979 
178,384 
194.106 
215,440 
216,743 
242,497 
247.870 


Total. 

153,959 
163,000 
181,622 
199,406 
220,249 
225,592 
217.0S6 
223,798 
258,026 
261,205 
269,455 
279,391 
310,472 
303,530 
324, .505 
334.565 
373,363 
398,955 
429,156 
469.310 
4H5,8M 
511,019 
542,167 


PeroentjMrfr 

f*f  ir.  S. 
Production, 

17 
19 
22 
24 
29 
32 
32 
36 
39 
38 
43 
45 
49 
48 
49 
60 
54 
54 
54 
54 
57 
58 
54 
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PRODUCTIOH  OF  WORLD'S  LARGEST  MIHESl 

{Paundt(.") 
CAlumat  k  Boatoo  A  Toppe 

Ymt.  HwU.         Aniconda.       Rio  Tinto.       Maotana.        MaasfeM.        Qqmb. 

|Kfl7..      1.315,173    

IH<W..   .ft.(KW,375    

IWW   .   12.315,771    

IH70..    14,031,584    

IK71..   IM'AWH)   

IK72..   1«,1«2.1H3   

1K73..   18.K48,2(J6   

1H74..  20,125,225   

1875.21.473,054    

1870..  21.<MM),732   11,731,708   

1877..  2:i,5«l8,4(W   41,057,139   

1878..  25,253.128   64,245,564   

1870..  20.270,043   50,228,595   

1880. .  3I.075.2:W   58,775,915   1.379,W0 

1881 . .  31,3W),781    61,171,913   3366.581 

18H2..  32,05;<,528   38,951,360   25,795,840     7,744,278 

1883. .  3;^,  125,0.15   45.857,280   28,310,320     7,523.961 

1884 . .  4<).473.585   48,303,360   28.183,680     7,668.617 

1885. .  47.247.WH)   52,(J04,160   27.888,000    6,663,782 

1886. .  50.518,220   55,328.(K)0   28,212,800     3,797,256 

1887. .  46,016.123 63,840.000   29.176,000     5,707,728 

1888..  50.21>5,72l    63.H40,(KK)   29,970,-200  12,031,614 

1880.  .  48.mW.'.Mm 66.080.000   34,733,440  12,152,910 

1800.  ,  50.8<VS.t(Hi   67.2(M).(X)0   35,392.000  13,120,934 

IWM . ,  <W.5S6.tl2t)   7l.(>S0.(K)0   30,920.000  13,022,957 

1802. .  Ml.405.2tl    70.5<WM)00   34.406.400  12,916,416 

tMKI. .  «>,427,013   69,664.000   31,696,000  13.795.618 

1804..  61,324.62ti    05.57S.(KK)  73,921),(KK)  5(),(KK).000  33,677,600  12,968,372 
1M>5..  7\M37.;Un>J  W>.775,1HM  75,040.(K)0  55,(K)0,0()0  33,2vS6,4()0  16,235.723 

IMHt.,  80 " "    

IS07,,  8:i, 
ISW.  .  86, 

ism>..  80 

IIHMI..  77.761 

MH)l..  S'J.MO. 

UHVJ.,  8l.-MS.7W  10(MH>0.(K>0  77.2;«.2(X1  75.(KX1,000  41.000,000  SS.SSLTSS 

100:r  76.IW.SW    Oa.5(H).lKK>  S0,21 4,400  90,750,000  42,500,278  36^385,000 

IIHM..  S0.;M  1.019  00»(X)0.iXX)   8a214.400  94,000,000  41.629349  58,605.000 


.:iS?  nO.(XX).(XX)  S0.0;i0.6S0  6(>.2(X).(XX)  41,193.600  34,.382,309 
,676  lOl,S50.in.M  70.170.520  70.(XX),(XX)  41.067.2(X)  39J81,333 


PRODUCTION  OF  VARIOUS  MINES. 

In  tho  following;  tJiMe  .nrr  given  annual  products,  either  actual  fipinB 
or  CAivful  t>citiniatOi^  l^a^^vi  u|H>n  dotinite  ilata.  for  the  latest  years  avAilabk, 
Kii  praotioally  all  of  the  really  ini|vrtant  copper  mines  of  the  world,  and 
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PRODUCTION  OF  VARIOUS  MINES.— (Continued.) 

(Pounds.) 

No.  Mine  or  Company.  Location. 

51  Guggenheim  Exp.  Co Mexico 

52  SanU  Rita New  Mexico.  U.  S.  A 

53  Nababeep Cape  Colony 

54  Canadian  Copper  Co Canada 

55  Namac|ua Cape  Colony 

56  AtlanMc   Michigan,  U.  S.  A... . 

57  Central  Chili Chile 

58  Tyee Canada 

59  British  Columbia Canada 

60  Speculator Montana,  U.  S.  A..  . 

61  Uescubridoni Mexico 

62  Tilt  Cove Newfoundland 

63  Franklin Michigan,  V.  S.  A.... 

64  Kataraki Russia 

65  I^  Roi Canada 

66  Copiap6 Chile 

67  Soo.  Ind.  de  Atacama Chile 

68  Mount  Garnet Australia 

69  Penn- Wyoming Wyoming,  U.  S.  A  .  . 

70  C^temou Chile 

71  Dolores  y  Anexas Mexico 

72  Carrizal Chile 

73  Democrata Mexico 

74  lias  Animas Chile 

75  Rammclsberg Germany 

76  Santiago  Vicuna Chile 

77  Rudianski Russia 

78  Montecatini Italy 

79  linjH'ii;iL Arizona,  l^.  S.  A..  . . 

80  Ar^hiinii  Mjirltti Turkey 

81  \rl-4fi  }fprnrii,..< Chile  '. 

82  Chilena  do  Fundiciones Chile 

83  ComfMiftia  Liniitada .- . . .  Chile 

84  Mmpu Chile 

85  Seville  Sulphur  &:  Copper  Co.  .  Spain 

86  ntah  Capper  Cb rtah,  V.  S.  A 

87  Yampa  (Tiiitic  Co) Utah.  V.  S.  A 

88  Kednhf*^n!=iki  .  .  , Russia 

89  Ifesa  V  Ca Chile 

90  Tinto  <fe  Santa  Rosa Spain 

91  Coro  Coro Bolivia 

92  "Lloyd" Aiistralin 

93  Michigan Michigan,  U.  S.  A.... 

91    New  Chilla^oe Australia 

95  Bogoslovski Russia 

96  Bully  Hill California 

97  R^ros  Norway 

98  Oytnizawa Japan  * 

99  Isle  Rovale Michigan,  U.  S.  A.... 

100  Noel  Berthini Boli\-ia 

101  Ani   Japan 

102  Pefla Spain 


Year. 

Pn 

1904 

6,0 

1904 

6,0 

1904 

5,7 

1904 

5,5 

1901 

5^ 

1904 

5,3 

1904 

5,0 

1904 

5,0 

1904 

5,0 

1904 

5.0 

I9a3 

4.9 

1904 

4.9 

1904 

4,7 

1899 

4,7 

1902 

4.7 

1902 

4,5 

1903 

4.2 

1901 

4,2 

19ai 

4,2( 

1904 

4,li 

1904 

4.01 

1903 

4,0( 

1903 

3,7^ 

19a3 

3.7( 

1904 

3.4S 

1901 

3,2£ 

1899 

3.1i 

1903 

3.« 

1904 

3,0c 

1902 

3.0( 

1902 

3.0( 

1902 

3,0( 

1902 

3.0( 

1903 

3,0( 

1904 

3,0( 

1904 

3,0( 

1904 

3.0( 

1904 

2,9< 

1901 

2.91 

1902 

2.8: 

1901 

2,Si 

19a3 

2,81 

1904 

2.7^ 

1903 

2.61 

1899 

2.« 

1904 

2,3( 

1902 

2,5( 

1902 

2,44 

1904 

2,44 

1901 

2,41 

1904 

2JM 

1904 

2,19 
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PRODUCTION  OF  VARIOUS  MINES.— (Contiiiued.) 


EUca. 

3    .  .  . 


Miuu  or  Company. 


/  West 

?asas 

General 

ensland  CopptT  Co.  . . . 

Nsion  Cervero 

e  Metal  &.  Chemical  Co . 
el  Coronada 


Miguel 

Itberiger  Hutle 

kawa    

Lilco 

ta  Ines  y  Morococha 

akura 

ktown 

.illo  del  Buitron..  .    . 
nagce 


imatta 

idard 

X  Vicuna 

uco 

h  &  Eastern 

ian  Queen  (Western)  . . 

zurski 

enture 


le 

eaion  C.  J.  Lauibitrt . 
nen 


esion  P.  Gonzaiez 

f  Creek 

e  Cieorge 

esion  Pamon  F.  Ovalle.. . 
ite  Knob 


utmine. 


a 

collon 

Roi  ^^o.  2 

►enix 

liber 

Herrerias 

I  Anda 

anneVecchiee  Poggio  Uindo 

lator 

-wshoe 

(hioka 

iki 

singborg 

)ya 


{Pounds.) 

Location. 
.    Micliigan,  U  S  A.... 

.   Japan  

.  Japan 

.    Utah,  U.  S.  A    

.   Russia 

.   Mexico 

.  Auj<tralia 

.  Chile 

.  Spain  «fe  Norway.  . . 

.  Spain 

.  Japan  

.   S]:)ain 

.  Gennany 

.   Japan  

.   Mexico 

.   Perti 

.  Japan  

.  Tennessee,  V.  S.  A.  . 

.  Spain 

.  Australia 

.   Chile 

.   Australia 

.   Arizona,  U.  S.  A..  . . 

.  Chile 

.   Mexico 

.    Utah,  U.  S.  A 

.   Montana,  U.  S.  A..  . 

.   Russia 

.   Michigan,  U.  S.  .\.... 

.   Japan  

.  Chile 

.  Chile 

.   Japan  

.  Chile 

.   Australia 

.  Australia 

.  Chile 

.   Idaho,  U.S.  A 

.  Japan  

.   Mexico 

.  New  Mexico,  U.  S.  A 

.   Canada 

.   Michigan,  U.  S.  A.... 

.   Newfoundland 

.  Spain 

Canada 

Italy 

Arizona,  U.S.  A..  . . 

Canada 

Japan  

Japan  

Sweden 

Japan  


Year. 
1904 
1900 
1901 
1904 
.  19ai 
11KM 
1902 
1902 
1901 
1899 
1900 
1899 
1904 
1900 
1904 
1904 
1904 
1904 
1901 
1901 
1902 
1903 
1904 
1902 
1902 
1904 
1903 
1899 
1904 
1904 
1901 
1903 
1899 
1903 
1901 
1901 
1902 
1904 
1900 
1904 
1904 
1904 
1904 
19ai 
1904 
1900 
1902 
19ai 
1904 
1900 
1900 
1901 
1899 


Product 
2,182,931 
2,168,756 
2,150,000 
2,082,000 
1,946,360 
1,929,036 
1,928,(M0 
1,792,000 
1,783,040 
1,780,800 
1,769,498 
1,767,360 
1,750,000 
1,734,522 
1,693,967 
1.67.5,000 
i:650,000 
1,600,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,466,059 
1,448,507 
1,400,000 
1,390,095 
1,380,480 
1,356,300 
1,350,000 
1,325,000 
1,316,745 
1,300.000 
1,254,400 
1,250,000 
1,250,000 
1,250.000 
1,208,282 
1.200,000 
1,200,000 
1,200,000 
1,162,201 
1,150.000 
1,128,960 
1,127,533 
1,100,000 
1,100,000 
1,100,000 
1,081,346 
1,080,163 
1,078,384 
1,015,759 
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FRODUCnON  OF    VARIOUS  nilES.— (Continued.) 

{Pounds.) 

No.                      Mine  or  Company.                             Location.  Year.  Prodnct 

156  AgUAScalientes  MetAl  Co Mexico 1903  1,000,000 

157  Aljustrel Portugal 1901  1,000,000 

158  Burraga Australia 1901  l.OOO.OOO 

159  J.  K.  Child  &  Co BoUvia 1902  1,000,000 

160  Etruscan  Cppjper  Co Italy 1904  1,000,000 

161  Graslitzer Austria 1901  1,000,000 

162  Great  Central  Freehold Australia 1902  1,000,000 

163  Huanchaca  de  Bolivia Bolivia 1903  1,000,000 

164  Komaki Japan 1903  1,000,000 

165  Llallai Chile 1901  1,000,000 

166  Maitenes ChUe 1901  1,000,000 

167  Puquios Chile 1901  1,000,000 

168  Santa  F6 New  Mexico,  U.  S.  A  1901  1,000,000 

169  Ikuno Japan 1900  984,355 

170  Guillenno  Cavallo Chile 1903  950,000 

171  Blayney Australia 1901  936,320 

172  Montreal  &  Boston Canada 1904  920,000 

173  Mond  Nickel  Co Canada 1901  917,600 

174  Cabesas  del  Pasto Spain 1902  900,000 

175  Carisa Utah,  U.  S.  A 1903  900,000 

176  Cia.  Met.  de  Torre6n Mexico 1903  984,346. 

177  Ohio Utah 1904  850.000 

178  United  Globe Arizona,  U.  S.  A..  . .  1901  830,100 

179  Mungana  (Chillagoe)   Australia 1904  790,720 

180  Pitkaranta Finland 1897  760,500 

181  Blinman Australia 1902  750.000 

182  Kupfcrplatte Austria 1901  750.000 

183  War  F:agle Canada 1901  750.000 

184  Horn  Silver I'tah,  U.  S.  A 1902  717.353 

ia5  Altons Norway 1904  7a),472 

186  Maj«>stic Utah.  U.  S.  A 1903  693,600 

187  8oc.  Hspjifiola  de  Fundicrion  . .  Chile 1901  675,000 

188  Kargalinski Russia 1899  680.674 

1S9  Bn»ken  Hill Austnilia 1901  675,000 

190  Killingdid Non^ay 1904  654.080 

191  GirilainUmc Australia 1S98  650,lX)0 

192  Stoni  Kopparbiirg Sweden.  *. 1903  650.000 

193  Winona Michigan  U.  S.  A... .  1904  046,025 

194  Centennial Michigan 1904  641.294 

195  Naganiatsu Japan 1904  620.000 

im  Oniodani Japjin 1900  614.438 

107  (\irrenis  Hernian«is Bolivia 1902  600,000 

19S  His:nrKhi jipan 1900  566.J6S 

IW)  r.ibiola Italv 1903  504,292 

200  Fernando Mexico 1903  554,609 

201  Doganiaru   Japan 1900  551.164 

202  Fun)kura Japan 1904  550.000 

203  Aaindal Norway 1895  537.600 

204  Om  I>enoro Canada 1904  529.930 

205  Gertnide Canada 1002  525.000 

200  Kosslan<l  Great  Western   Canada 1002  525.000 

207  Yacger  Canon Arizona,  U.  S.  A  ...  1904  520,000 
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No. 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 


(Pounds.) 

liino  or  Company.  Location. 

El  Cobre Cuba 

Hamley Australia 

Ligure  Raniifeni Italy 

Franci.sco  de  P.  Perez Chile 

Tzarevo-Alexandrovski Siberia 

Brixleeg  . .  ^ Austria 

Atvidaberg Sweden 

Funatsu Japan 

Hall Canada 

Hampden Australia 

Spence California,  U.  S.  A. 

Crow!  Creek Australia 

Mount  MoUoy .'  Australia 

Naverf  jord Nonn-ay 

Val  Verde Arizona,  U.  S.  A..  . 

Nafverberg Sweden 

Chiapas Mexico 

Ahmeek Michigan,  U.  S.  A.. 

Cation Arizona,  U.  S.  A..  . 

Geisse  Hermanos Chile 

Kokusei Japan 

Cobar  Chesney Australia 

Otto  Hamecker Chile 

Mizusawa Japan  « 

New  Mount  Hope Australia 

""  Japan 


Bossmo Norway 

Lower  Mammoth Utah,  U.  S.  A 

Las  Vigas Mexico 

Rambler Wyoming,  U.  8.  A. 

Omaki Japan 

Wissener Germany 

Mount  Morgan  Gold Australia 

Einasleigh  Freehold Australia 

Clemente  Ham Mexico 

Ate Japan 

Burra  Burra •. Australia 

Quilomenco Chile 

Francisoo  Vergara  I Chile 

A\'ino Mexico 

Mendoza  y  Ca Mexico 

Monterey Mexico 

Kafvcltorps Sweden.. 

Eclipee-Argo Montana,  U.  S.  A .. 

Cucnaras Mexico 

J.  M.  Echevarria Chile 

Otori Japan 

Tsuboi Japan 

Nishinokawa Japan 

Coahuila Mexico 

Boberthaler Germany 

Maximilian Genuany 


Yoar. 
1903 
1904 
1902 
1903 
1902 
1902 
1901 
1903 
1904 
1901 
1902 
1904 
1902 
1902 
1903 
1901 
1903 
1904 
1904 
1902 
1899 
1902 
1902 
1904 
1898 
1900 
1902 
1901 
1903 
1903 
1896 
1902 
1903 
1901 
1902 
1900 
1903 
1901 
1901 
1903 
1903 
1903 
1901 
1903 
1903 
1902 
1904 
1900 
1900 
1903 
1902 
1904 
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Product. 
500,000 
500,000 
500,000 
500,000 
500,000 
485,012 
450,000 
450,000 
448,924 
431,692 
425,000 
400,000 
400,000 
396,828 
379,639 
375,000 
370,483 
350,000 
350,000 
350,000 
348,497 
325,000 
300,000 
296,000 
293,440 
274,412 
250,000 
250,000 
250,000 
249,196 
242,690 
240,742 
237,440 
232,960 
231,830 
231,484 
225,000 
225.000 
225,000 
221, 40:^ 
218,874 
215.568 
214,919 
204,570 
200,618 
200.000 
187,000 
183,870 
183.415 
178.865 
176,368 
175,000 
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PRODUCTION  OF  VARIOUS  MIIIES.— (Continued.) 


{Pounds.) 


No. 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

276 

276 

277 

278 

279 

280 

281 

282 


Mine  or  Companj. 


Location.  Year. 

Merisski Russia 1899 

Shamblurgski Russia 1899 

Kurotaki Japan 1900 

Castellanos  y  Ca Chile 1902 


Hogasho Japan 

Sawatari Japan 

Papovski Siberia 

San  Carlos Mexico 

Los  Ocotes Mexico 

Hisamune Japan 

Turgovski Russia 

Maze Japan 

Silver  Spur Australia 

Irigoyen  Hermanos  y  Ca Mexico 

Higashiyama Japan 

Hecla  donsolidated Montana,  U.  S.  A.. 

EHngo Australia 

La  Dura Mexico 

Job6  R.  Espinoza Chile 

Sucesion  Francisco  Geisse Chile , 

Omori Japan 

?uintera Mexico 
amate Japan 


1900 
1900 
1899 
1903 
1904 
1899 
1900 
1900 
1903 
1902 
1898 
1901 
1901 
1903 
1902 
1902 
1903 
1902 
1901 


Product. 

164,092 

162,142 

151,890 

150,000 

138,032 

137,191 

129,497 

125,000 

121,000 

112,196 

111,686 

110,582 

110,000 

107.804 

104,424 

103,671 

100,000 

100,000 

100,000 

100,000 

100,000 

100,000 

100,000 


WORLD'S  PRODUCTION  FOR  THE 

(Long  Toils.) 


CEIITURT. 


DECADE. 

Average] 
Price 

of 
Rough 

Copper. 

World's 

Production 

of 

Each 

Decade. 

Increase  of 

Production 

over 

Previous 

Decades. 

Average 

Annual 

Production 

for  Each 

Decade. 

Increase 

of  Average 

Annual 

Produe- 

tioo. 

1801  to  1810 
1811  to  1820 
1821  to  1830 
1831  to  1840 
1841  to  1850 
1851  to  1860 
1861  to  1870 
1871  to  1880 
1881  to  1890 
1891  to  1900 
Totals  and 
Averages 

£160 

130 

101 

94 

83 

111 

87 

79 

60 

52 

91,000 

96.000 

135,000 

218,400 

291,000 

506,999 

900,000 

1,189.000 

2,373,398 

3,708,901 

39,000 

83,400 

72,600 

215,999 

393,001 

289,000 

1,084,398 

1,335,503 

•      9,100 

9,600 

13,500 

21,840 

29,100 

50,699 

90,000 

118,900 

237,339 

370,890 

"566 

3.900 

8,340 

7,260 

21.599 

39,300 

28,900 

108.439 

133.650 

96 

9,507,299 

95,073 
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ESTIMATE  OF  WORLD'S  PRODUCTION  FOR  1904. 

The  following  table  gives  figures  of  actual  production  for  the  years 
1902  and  1903,  and  estimated  production  of  the  year  1904.  As  final  figures 
of  production  will  not  be  available  until  the  latter  half  of  1905,  the  figures 
for  1904  miLst  be  taken  merely  for  what  they  purport  to  be,  which  is,  an 
estimate,  based  upon  the  best  datA  available  early  in  the  year,  of  the  pro- 
duction of  the  previous  year.  A  similar  estimate^  prepared  one  year  ago 
for  the  preceding  annual  edition  of  the  Copper  Handoook,  under  similar 
circumstances,  proved  to  be  seven-tenths  of  one  per  cent,  under  the  actual 
figures  of  production  by  the  world  for  the  year  1903. 

(Long  Tons.) 

Country.  1902.  1903.  1904. 

Argentina 240  135  300 

Australasia 28,6-10  29,468  30,000 

Austria 1,015  1,055  1,000 

Bolivia   2,000  2,000  2,000 

Canada 17,485  19,321  21,500 

Chile  28,930  30,930  33.000 

Cape  Colony 4,450  5,230  6,900 

Great  Britain 600  500  600 

Germany 21,605  21,205  21,500 

Hungary* 485  330  500 

Italy  3,370  3,100  3,250 

Japan    29,775  31,360  32,000 

Mexico 35,785  50,480  57.500 

Newfoundland  2,000  2,710  3,000 

Norway 4,565  6,915  6,500 

Peru 7,580  7,800  8,000 

Russia 8,000  10,320  9,000 

Sweden 455  455  450 

Spain  and  Portugal 49,790  49,740  51,000 

United  States 294,297  311,582  345,000 

Turkey 1,100  1,400  1,250 

Totals. 542,167      '     585,081  628,150 

The  foregoing  figures  show  annual  increases  in  production  as  follows: 
5.8%  in  1901;  5.7%  in  1902:  8.0%  in  1903,  and,  based  upon  the  estimate 
for  last  year,  7.4%  for  1904. 


AMERICAK  COPPER  PRODUCTION. 


Ymi. 


1850.. 

1861 

1862 

1853 

1854 

1865 

1856 4,000 

1867 4,800 

1868 6,500 

1859 6,300 


Uidted  SUtea 

Total 

Production 

650 

900 
1,100 
2,000 
2,250 
3,000 


(Long  Tons.y 


r — Michi^Mi 
Produc- 
tion 

572 

779 

792 
1,297 
1,819 
2,593 
3,666 
4,255 
4,088 
3,985 


Per  cent 
of  total 

88 
86 
72 
65 
81 
86 
91 
88 
74 
63 


/ ^Montana *  . ArisonA— — % 

Produc-     Percent  Produc-  Percent 
tion        of  total      tion       of  total 
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AMERICA9  COPPER  PRODUCTIOlf.— (Contoucd.) 

,     (Long  Ton9.) 
United  States    — Michigan — .    _ — Montftnt- —     ^— -  Ari«m« — > 
Total  Prodno-    Per  cent  Prodao'  Per  c«nt    Prodiio>    Per  cent 

Production  tion     of  total       tion      of  total        tion.       of  total 


TMt. 

trt 

1860 7,200 

1861 7,600 

1862 9,000 

1863 8,600 

1864 8,000 

1866 8,600 

1866 8,900 

1867 10,000 

1868 11,600 

1869 12,600 

1870 12,600 

1871 13,000 

1872 12,600 

1873 16,600 

1874 17,600 

1875 18,000 

1876 19,000 

1877 21,000 

1878 21,600 

1879 23,000 

1880. .......  27,000 

1881 32,000 

1882 40,467 

1883 61,574 

1884 64,708 

1886 74,052 

1886 70,430 

1887 81,017 

1888 101,054 

1889 101,239 

1890 115,966 

1891 126,839 

1892 154,018 

1893 147,033 

1894 158,120 

1895 169,917 

1896 205,384 

1897 220,671 

1898 235,050 

1899 253,870 

1900 269,111 

1901 268,622 

1902 294,297 

1903 311,682 


6,388 
6.713 
6,065 
6.797 
6,576 
6,410 
6,138 
7,824 
9,346 
11,886 
10,992 
11,942 
10,961 
13,433 
16,327 
16,069 
17,086 
17,422 
17,719 
19,129 
22,204 
24,363 
26,439 
26,653 
30,961 
32,209 
36,124 
33,941 
38,604 
39,364 
45,273 
60,992 
54,999 
50,270 
51,031 
57,737 
63,418 
63,706 
66,056 
65,603 
63,461 
60.601 
76,060 
86348 


74 
89 
67 
68 
60 
75 
00 
78 
80 
96 
87 
91 
87 
86 
87 
80 
80 
83 
82 
83 
82 
76 
62 
51 
47 
43 
51 
42 
38 
38 
39 
40 
36 
34 
32 
34 
31 
29 
28 
26 
24 
26 
26 
27 


11,011 

19,256 

30,267 

25,362 

35,133 

43,704 

43,849 

50,437 

50,028 

72,860 

69,290 

81,729 

84,900 

99.071 

102,807 

92,041 

100,503 

120,865 

102,620 

128,975 

121677 


10,658 
11,935 
10,137 
6,990 
7,910 
14,195 
13,654 
15,531 
17,800 
17,160 
19,200 
19,873 
21,406 
32,660 


21 

30 

41 

36 

43 

43 

43 

43 

39 

47 

47 

62 

50 

48 

47        _  , 

39        49,624 


40 
45 
38 
44 
30 


62,820 
68,383 
53.546 
65,914 


21 
18 
14 
10 
10 
14 
13 
13 
14 
11 
13 
13 
13 
16 
17 
21 
23 
20 
22 
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(Pounds} 

gtjit«.  HMKl  1901.  11302.  1903  . 

Monianft  ....,...,  270,738,489  229,H7U,  415  288,903,820  272,555 ,S54 

Michigan 142,1.^,171  155,W4,145  170.325,598  192,299,191 

Arizona 118,31 7  J64  130,778,611  119,944,944  147,«4g,271 

CaUfomia 28,51 1 ,225  33,667.456  25,038  J24  1 7,776,756 

Utah         18,35-1,726  20,116,979  23,939,901  38,302,602 

Colorado 7,825,949  9,801,783  8,422,(130  4,168,368 

East  and  South. .  .  4,820,495  6,860,039  13,599,047  13,855,612 

New  Mexico 4,169,400  9,629,884  6,614,961  7,300,832 

Wyoming 4,203,776  2,698  J 12  889,228  1,023,189 

South  Dakota 15.147  753,510  445.663  173,202 

Nevada 407,535  593.608  164,301  150,000 

Idaho 290,162  480,511  227,500  778,906 

Alaska , ^^  1,339,590 

VVashinstmi  _  .  _ _ . . . . , . .  209.297  80,758 

Miscenaiicmis.  .  _  .  3.000,000  531,530  500.000  500,000 

Total  dnmeatie  .  6f)2,S0S,8;i9  601,499,886  659,225,014  697,943,131 
From  inipKirted  ores 

and  iimite 36,380,000  64,000,000  40.000,000  32,000,000 

Groes  Production..  639,188,839  665,499,886  699,225,014  729,943,131 


I 


LAXE  SUPERIOR  COPPER  PRODUCTIOM  BY  MIKES. 
1901-1904. 
by  asterbks,  the  6guties  in  the  following  table 


Except  where  denoted 
are  ofRcial  and  final. 


{Pounds  s'ivoirdafjQU.) 


Mines,  1901. 

Calumet  &  Hecla. . ,  82,519,676 

Osceola 13,723,487 

Quincv. 20,54^1.720 

7aniaraok 18,0003^2 

Champion 

Baltic.   .... 2.641,432 

Trimountain . 

Wolverine 4,946,126 

Mohawk.... 160,897 

Atlantic 4.666,880 

Franklin 3.757,419 

MichijQ^an 


Isle  Roy  ale 


Adventure.  -  * 

Phcwnix 

Winona  .  . , . . 
Centennial. 
Ahmeek..,    ,, 
Arcadian  .... 

Arnold. ...... 

Miscellaneous 

Totale 


2.171,955 

837,297 
29,361 
93,043 


806.400 


81,248,739 

13,416,396 

18,988,491 

15,961,528 

4,165,784 

6.285.819 

5,732.160 

6,473,181 

220.824 

4,949.366 

6,237,460 

166,898 

3,569.748 

2,345,805 

606,211 

101,188 


1903. 

76,490,869 

1 6,059  ,a36 

18.498,288 

15.2S6,093 

10,56-4,147 

10,580,997 

9.237,051 

9,024,034 

6,284,327 

6,505,598 

5,309,030 

275,708 

3,134,601 

2,576,447 

2,182,6^*8 

202,823 

1,036.944 


108.000 
*50,000 


*600,ono 

*2,50.006 


100^, 
80,341,019 

20.472,429 
18,343,160 
14,961.885 

12,212,954 

12.177,729 

10,211,230 

9,764,455 

8,149,515 

6,321,859 

4.771,050 

2,746,127 

2,442,905 

2,182,931 

1,380,480 

1,162,201 

646,025 

641,294 

♦350,000 


♦50.000 


*,W,000 


135,604,145      170,325,598      i^23S^|\^\      ^%,'aaa»M8» 
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Year. 

1845. 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
185i 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1860 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
ISSO 
18S1 
ISS2 
18.s;i 
18SI 

iSS<> 

ISS7 

isss 

\S\H) 
IS91 
IS92 
1S«Ki 
tS«M 

I  sun 
1^7 


PRODUCTION,  VALUE  AND  DIVIDENDS  OF 

Grom  Grow  Total 

Product  value  of  Dividends 

fine  copper  production  paid 

(Pounda).  (Dollars).  (DoUars). 

24,880  5.000     

58,240  10,000     

297,120  55,000     

1,032,640  200,900     

1,505,280  336.000  60,000 

1,281,280  286,000  84,000 

1,744,960  289,500  60,000 

1,774,080  396,000  60,000 

2.905.280  648,500  90,000 

. ...   4.074,560  909,500  198,000 

. ...   5,809,334  1,586,160  168.000 

. ...   8,217,392  2,218,320  380,000 

. ...   9.530,830  2,382,500  480,000 

. ...   9,159,916  2,129,235  460.000 

8,937,995  1,950.355  360.000 

12,068,375  2,654,960  120,000 

15,182,837  3,487,995  260,000 

13.586,318  3,634,255  440,000 

12,985,444  4,415,600  720,000 

12,491,965  5,870.300  1,150,000 

14,358.592  5,635,515  510,000 

13,750,063  4,629,375  170,000 

17,515,607  4,442,841  110.000 

20,934,124  4,940.424  100.000 

26.625.301  6,230.016  210,000 

24.622,759  5,096,752  700.000 

25.746,448  5,728,485  1,640.000 

24.553,523  7.979.400  3,080.000 

30.291.505  8,726.100  2,330.000 

34..3;i4.:^S9  8,009.356  1,940.000 

36.039,497  8,180.625  1,920.000 

38.270.997  7,998,430  1,870.000 

39.026,671  7,327,880  1.840.000 

41.687.266  6.920,540  1.860,000 

42.671.529  7.327.350  1.818.620 

49.71S,;«7  9,947,673  3.080.000 

54.54S.*K)i>  9.971.702  2,665,000 

57,155.980  10,.522.416  2.850.000 

.W.702.404  9,457.853  2,670.000 

tU>.3,W.202  9,494.306  1,327.500 

72.147.889  7.942.,597  1,970.000 

S0.9lS.4tVO  8.7SS.476  1,900.000 

76.028.697  8..'>30..'M2  1,370.000 

S6. 172.034  14.510.001  3,260.000 

SS.  1 75.675  11.S04.942  2,670.000 

101.410.277  15.819.960  3.415.000 

114.222.709  14.574.727  3.540.000 

1  '2:U  9S.40»0  1 2.4,-^l  .624  3.260.000 

n2.r»05.07S  12.105.145  3.520.000 

IM.:UXS.S70  10.S52.122  2.380.000 

121).:W0.749  13.S77.109  3.280.000 

142.057.5(X>  15.758.935  3,985.000 

U2.7lVj.586  16,530,iy43  5,431,000 


LAKE-COPPER. 


Porcentage 

of  dividends  per  pound 

to  groM  of  eopper 

values.  (CanU). 


17.0 

3.98 

29.0 

6.55 

12.0 

3.43 

150 

ass 

14.0 

3.09 

21.0 

4.85 

10.0 

2.89 

17.0 

4.62 

20.0 

5.03 

21.0 

5.00 

18.0 

4.02 

50 

0.99 

7.0 

1.70 

12.0 

3.23 

16.0 

5.54 

19.0 

9.20 

9.0 

3.55 

3.7 

1.23 

2.4 

a63 

2.0 

0.47 

3.4 

0.78 

13.0- 

2.84 

29.0 

6.36 

38.0 

11.54 

27.0 

7.69 

24.0 

5.06 

23.0 

5.32 

23.0 

4.88 

25.0 

4.71 

27.0 

4.46 

25.0 

4^ 

30.9 

6.19 

26.7 

4.88 

27.1 

4.99 

28.1 

4.47 

12.9 

1.91 

24.8 

2.73 

21.5 

2.34 

16.1 

1.80 

22.4 

3.77 

22.4 

3.03 

21.6 

3.36 

24.3 

3.10 

26.2 

2.64 

29.1 

3.12 

21.9 

2.08 

23.6 

2.54 

25^ 

2.80 

ZU 

3^ 
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PRODUCTION.  VALUE  AKB  DIVIDENDS  OF    LAKE 

COPPER.-ContM.           ■ 

Grots                          Grt&s 

Tp»tal         Percciita*© 
Dividend*    of  dividenda 

Oi  videods              ^^| 

Product                      vnlue  *<f 

per  pound               ^H 

>  ear.              fiiie  eopper                 production 
(Pounds,  1                    (DoUan*.) 

p)iid 

lij  KroMt 

of  copper               ^H 

{DtiHar-iJ 

values 

lC«nta  }              ^H 

1898....    147;96S,738           17,829.871 

6,857,2.50 

38.4 

4.63              ■ 

1899....    146,950,338           25,(>:»S,:i82 

12,318,450 

47.2 

8.39             fl 

1900 ... .    1 12 , 1 5 1 ,57 1           23/>9 1 ,92H 

9,811,200 

41.3 

6.90             S 

1901....    155J16.848           26,038.857 

7,496,900 

28-8 

4.81             ■ 

1902.  .  .      170,325.598          2U,71 1,592 

3.440.000 

16.6 

2.02            H 

1903 192^99,191          26,383,449 

4.980.0tX) 

18.8 

2,m    _^M 

^gm 205,488,229           26,713,469 

5.432.300 

20,3 

2.64    ^^^B 

^ftotala .  .3,377,359,733         512.906,599 

\2H,{m;2'2\^ 

24.9 

3.79    '^^H 

■^                                   AMERICAN  COPPER  EXPORTS, 

^B 

^^.        The  United  Stiites  ^oviTnmtud  t-stini: 

ili"^  iii  exports 

of  copp(                                    ^^ 

T,  incUidint;           ^^H 

ingot  arid  variotj.'?  forni*  of  rt-fined  ropjier, 

tnutte.  bliHter  1    ^                                              ^^ 

copper  and  ores.  &nd            ^H 

manufactured  produrts,  from  ISlV^  until  1 

*  •*  »2 ,  i  n cl usi V e  itre  as  follows ;                       ^H 

^m                                                  (Cwix  and  Poumh. 

I^M 

^P                                   Ore  and  Matte. 
^ Year  Ending  —                    C^v  u. 

Refinetl, 

TotJil             ^fl 

Pouuds. 

Vfdue.             S 

June30,  18f>4 109,581 

102,831 

1      432,570             H 

^                1865 225.197 

1,672,382 

1,544,870            ^B 

^fa              1866. A.      215,080 

123,444 

936.21 1             ^B 

■              1867 87,731 

4,637,867 

791,901             ^B 

B              1368   ......        92,612 

1,350,896 

922.409             H 

^B              1869.. 12K418 

1.134,360 

692,698             H 

^1              IS70 19,198 

2,214.6.58 

1, 042,246            ^B 

^B              1871 5^1,445 

581.H.50 

915<43t            ^H 

■              1872 35,564 

2G7.8B8 

287,7.35            ^B 

■               1873. 45,252 

38,958 

259,076              H 

■              1874.    ......        13,326 

503.160 

467,208            M 

■              1S75........     .  51.305 

5,123.470 

1,815,266            ^B 

^m_         1876 15,30* 

14.304,160 

3,526,410            ^B 

^^B        1877 21,432 

13,461,553 

3,023.394             ^B 

^^m        1878 32,947 

11,297.876 

2,488,921             S 

^^^        1879 23,070 

17,207,739 

2,933,205            ^B 

■^             1880 21.623 

4,20(1,25,8 

849,218            ^B 

^B             1881 9,958 

4.865,407 

876,395            ^B 

^V             1882 25,936 

3,340.531 

748,456            ^B 

■              1883 112,923 

S,22l,35;j 

2,348,0m            H 

■                1884 386,140 

17,044.760 

5,595,859             H 

■^              1885 432, 3tK) 

44,731.858 

10,187,024            ^H 

Hp^c.  31,  1886 417,520 

19.553,421 

4,380,322            M 

^m               1887 501,280 

12.471,393 

4,114,456            ^B 

■                1888 794,9fM) 

31.706,.527 

11,897,240            |H 

H               1889........      818,500 

16,813,410 

10,209,722            V 

■              1890 431,411 

10,971.899 

5.918,395             ^fl 

^B               1891........      672,120 

69,279,024 

15,703,543           ^B 

^B               1892 943,040 

30,515.736 

10,162,870            M 

^B              1893                     835,040 

138,984,128 

18,935,497             « 

■              1894                       87,040 

162,393,000 

16.143,094             ■ 

^B               1895                      276,480 

121,328,390 

11,9^8,309            ^m 

^B              1896                     414.255 

250,223,924 

31,035,211            ^B 

■              1897 181.280 

277,255,742 

32,755.053           ^B 

^B               1898 186,,SIJ0 

291,955.905 

35.515,251            ^B 

■               1899 74,540 

246,826,331 

43,485,654            ^B 

^B            ^^^ 200J40 

337,973,751 

58,875,439            ^B 

■              1901 292,260 

194;249.S28 

36.071,448            ^B 

^B               1902                      1^01,99'i 

3.54.64iS,849 

46,811,729           ^M 

^a^^     1903 137,659 

310,729.524 

^ 

44,365,155    ^^M 

866  THE  COPPER  HANDSdOK. 

AMERICA]!  EXPORTS  OF  REFINED  COPPER. 

1893-1902. 

The  following  figures,  showing  American  exports  of  copper,  in  long  ions, 
from  1893  to  1902,  inclusive,  are  furnished  by  Mr.  John  Stanton,  of  New  York, 
secretary  of  the  American  Copper  Producers'  Association: 

(Long  Tons.) 

Year  Exports. 

1893 80,392 

1894 77,527 

1895 64,722 

1896 125,606 

1897 129.210 

1898 145,115 

1899 119,811 

1900 160,082 

1901 94,366 

1902 164,461 

AMERICAK  EXPORTS  BY  PORTS. ' 

(Pounds  Avoirdupois) 

Ptort  of  Export.  1900.  1901.  1902.  1903. 

Baltimore 86,264,231  54,377,355  103,607,256  88,296,071 

Boston 1,496,387  27,917  426,069  512.053 

NewportNews,  Va.  ...  2,016,000  1,568,567  5,070,026  1,969,177 

Norfolk,  Va 598,339  1.771,993 

New  York 230,178,643  133.540,150  *-?36,622,515  211.879,055 

PhUadelphia 12,468.680  3,526, 130  5,804,743  3.845,307 

New  Orleans 3,937,350  1,806  1,819  3,014 

Galveston 

Detroit 469.S19  387,923  812,828  611,327 

Port  Huron,  Mich 149,525  92.062  208,849  261 320 

Burlington,  Vt 678.5S9  434,692     491.921 

Miscellaneous 314,527  293,226  1,516,405  1 ,087,786 

Totals 337,973,751     194,249,828     354,668,849    310.7-29.524 

AMERICAN  COPPER  EXPORTS  BY  DESTINATIONS. 

(Pounds  Avo'rdupois.) 

Destination.  1900.  1901.            1902.  1903. 

Great  Britain  and  Ireland.  63,522,445  30,819,100    88,972,029  47.140,71/ 

Holland 101,398,394  01,752,002    96,358,472  96,927,346 

France 67,725.9«S9  34,607,042     63,519,881  53,745,221 

Germany 67,348,848  37,487,180     56,604,753  71,I30,U7« 

Belgium 12,554,191  4.561.405      8,431,560  4,207.720 

Austria-Hungary 11,258,115  8.616.964  )««  n^ -,o  16,516,663 

Russia . 5,650.423  2.889,270  [  28,o39,74.  10.411.679 

Italy 5,550,285  5.045,775      9.108,904  7,774.016 

Other  Countries 2,965,061  2,471,090      3,133,508  2,874,0So 

ToUls 337,973,751  194,249,828  354,668,849  310,729.524 
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AMERICAN  IMPORTS  OF  COPPER. 

The  followini^  table  8ho\\nng  imports  of  copper  into  the  United  States, 
in  various  forms,  is  summarized  from  the  official  figures  of  the  United  States 
government.    Tne  figures  arc  somewhat  unsatisfactory,  for  the  reason  that 

after  and  including  1895  the  figures  of  ore  are  for  gross  weight  of  imported 
ore,  wlule  for  preceding  years  6ie  figures  are  for  copper  content,  of  the  ore: 
{Pounds  Aroirdupoia.) 

Copper                  Kaw                    Old  Estimated 

Year.                   Ore.                  in  Matte.             Copper.               Copper.  Total. 

1890...         3,448,237           221,838               5,189          284,789  3,960,053 

1891...         8,931,554         2,403,919               2,556          134,407  11,472,436 

1892...         7,669,978           303,087              22,097            71,485  8,066,647 

1893...         7,256,015        3,175,559            554,348           59,375  11,045,297 

1894...         4,804,614        5,873,820            606,41,5          160,592  11,445,441 

1895...       08,921,920      o3,104,640         7,979.322       1,336,901         

1896...       a2,620,800      a3,427,200        9,074,379      2,422,554         

1897...     043,919,680        2,974,720       12.646,552       1,780,390  28,923,098 

1898....  al07,253,440         1,583.680        5,892,944       1,986,133  73,916  467 

1899...  0120,934,616        7,763.885      64,282,583      6,678,145  95,722,340 

1900...  0109,123,840      27,534,080      62,404,489      3,354,756  105,176,808 

1901...  0131,790,400       75,913,600       71,001,713      2,818,757  137,826,406 

1902...  0334.010,800      52,978,240     112.420,25:^      2,119,031  194,501,757 

1903...   0607,407.360      30,461, 7(iO     133,472,398       3,235.597  168,707,995 

o.  Grosj<  weight  of  ore. 

COPPER  IMPORTED  FOR  AMERICAN  CONSUMPTION. 

Of  the  copper  imported  into  the  United  States,  1890-1 902 ,  inclusive,  the 
following  amounts  have  been  entered  at  the  custom-houses  for  American 
consumption : 

{Pounds  Avoirdupois) 

Year.                New  Copper.         Old  Copper.              Total.  Value. 

1890 5.189               284,789                 289,978  $       27,322 

1891 2,556                134,407                  136,963  10,074 

1892 22,097                 71,485                   93,582  8,702 

1893 554,338       ^         59.375                 613,713  65,425 

1894 606,415               160.592                 767,007  58,414 

1895 7,979,322            1,336.901              9,316,223  836,687 

1896 9,074,379            2,422,554             11,496.933  947,396 

1897 12,^6.552             1,780.390            14,426,942  1,301,355 

1888 35.892,944             1,986,133            37,879,077  3,262,946 

1899 64,282,583            6,678,145            70,960,728  10,108,692 

1900 62,404,489            3,354,756            65,759,245  10,305,016 

1901 71,001,713            2,818,757            73.820,470  11,804,281 

1902 112,420.253            2,119,031           114,539,284  12,834,970 

1903 132,762,334            3,235,597           135,997,931  17,152,203 

AMERICAN  COPPER  SUPPLY. 
(Pounds  Avoirdupois.) 

Tmt.       Domentic  Produo*!!.     Imports.      Total  Supply.          Exports.  NetSup|>ty. 

1802...     344,998,679        8,066.647     353,065,326      96,515,736  256,549,690 

1803...     329,354,398       11,045,297    340,399,695     188,984.128  151,415,567 

1894...     364.188,374       11,445,441     365,633.815     168.143,000  197,490,815 

1«5...     380,613,404       14,616,223    395,229.627     136,528,390  258,701,237 

1806...     460,061,430       17,297,272    477,358,702    282,105.860  195,252,842 

IW...     494,078,274      28,578,420    522.656.694     288,662.340  233,994,364 

1898...     626,612,987      73,916,467    600,429,454    321,023,873  279,405,581 

im...     668,666,921      95,722,840    664,389,261     252,876,480  411,612,781 

MOD...     606.117,166    105,176,808    711,293,974    348,402,853  362,891,121 

1901...     602,072,510    137,826,406    739,898,926    222,137,911  617.761.014 

^■%...     669J225.014    194jm.767    853.726.771    354.668iU9  409.057  022 

i^...     720,943.131     166,707,995    898  651,126    310,729,524  587.921,602 


:^^.Ki.. 
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Exports. 

Supply. 

43,004 

108,943 

87,492 

67,292 

77,089 

88,569 

63,759 

118,835 

128,648 

95.966 

131,730 

105,998 

150,721 

123,925 

116,629 

188,887 

160,403 

153,900 

110,500 

240,600 

184,800 

203.225 

152,000 

230,200 

AMERICAN  COPPER  TRADE. 

This  table,  compiled  b}'  the  Metallegcsellschaft  «&  Metallurgische  Gcsell- 
Bchaft  A.-G.,  of  Frankfort-on-Main,  Germany,  is  based  upon  the  official 
statistics  of  the  United  States  government.  The  production,  given  in  the 
first  column,  includes  copper  produced  from  imported  ores  and  matte,  as  well 
as  coppei  from  ddmestic  ore  and  regulus: 

(Metric  Tons.) 
Year.  Production.  Imports. 

1892 151,163  784 

1893 152,272  2,612 

1894 164,095  1,563 

1895 178,341  4,253 

1896 219,328  5,186 

1897 230,185  7,643 

1898 250,000  24,646 

1899 273,000  32,516 

1900 283,000  31,303 

1901 317,500  33,600 

1902 341,100  46.926 

1903 320,CMM)  02,200 

BRITISH  AITD  FRENCH  STOCKS  OF  COPPER. 

The  following  table  gives  the  estimates  of  stocks  of  refined  copper  oo 
hand  in  Great  Britain  and  France,  on  the  first  day  of  January'  of  each  yeir 
named.  The  first  coluiim  gives  actual  stocks  on  hand,  the  second  cdamD 
giving  the  "visible  Huppiy,"  which  in  addition  to  stocks  on  hand  includu 
shipments  afloat  from  ChUe  and  Australia  to  European  ports: 

(Long  Tons.) 

I'ublic  VhAIb 

Year.  Stocks.                                            Supplf. 

1888 35,001 

1889 96,194 104,flM 

1890 : . .      94,942 98^' 

1891 62,449 (W* 

1892 63,486 

1893 51,556 

1894 43,428 

1895 61,675 

1896 43.604 45,817 

1897 31,776 34JBT 

1S98 27,S95 3l.«  " 

1S09 22,346 ^>^ 

1900 17,517 22JB5 

1901 24,435 28.W 

1902 15,701 22iPB 

1903 11,215 1W«0 

1904 6,601, 1M» 

1903 10,009 W^ 
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ENGLISH  COPPER  TRADE. 


{Long 

Tons.) 

—^—  1  mrxfkwt  a— — 

1  inporis 
Ore  and 

' 

Apparent 

Copper. 

Matte. 

Total. 

Exports. 

..   13,142 

13,715 

26,857 

26,117 

. .   23,137 

23,922 

47,059 

41,398 

30,724 

27,025 

57,749 

53,006 

33,228 

23,071 

56,899 

56,633 

. .   49,000 

21,702 

70,702 

53,195 

35,840 

26,756 

62,596 

(36,716 

39,906 

27,894 

67,800 

59,742 

. .   41,931 

29,483 

71,414 

51,870 

39,145 

36,191 

75,336 

52,468 

39,743 

53,582 

93,325 

54,088 

. .   39,360 

48,212 

87,572 

55,001 

46,670 

50,421 

97,091 

62,412 

80,774 

36,509 

56,225 

92,734 

59,482 

32,879 

. .   32,170 

54,057 

86,227 

61,689 

31.607 

35,509 

58,360 

93,875 

55,683 

42,877 

35,653 

63,493 

99,146 

59,350 

40,469 

39,767 

69,623 

109,390 

64,691 

51,263 

. .   41,933 

81,616 

123,549 

62,080 

54,823 

42,969 

65,046 

108,015 

60,511 

41,158 

29,198 

73,891 

103,089 

69,453 

53,096 

. .   44,063 

90,867 

135,470 

a72,066 

42,562 

. .  638,576 

101,407 

139,983 

75,627 

65,759 

. .  c49,461 

91,788 

141,249 

89,747 

66,170 

44,213 

94,403 

138,610 

76,056 

59,223 

. .  d35,015 

99,356 

134,371 

82,542 

e48,367 

41,829 

88,003 

129,832 

70,986 

66,817 

56,157 

68,851 

125,008 

54,()89 

750,330 

42,135 

77,806 

119,941 

65,990 

/50,692 

60,458 

75,398 

135,856 

59,334 

/76,038 

60,428 

76,127 

136,555 

56,542 

/69,787 

67,978 

71,726 

139,704 

63,256 

/69,284 

58,880 

82,730 

141,610 

75,271 

/60,877 

70,247  . 

84,694 

154,941 

56,997 

/81,896 

. .   66,764 

82,814 

149,578 

70,396 

/70,178 

90,022 

70.179 

160,201 

69,156 

/80,228 

62.879 

70,047 

132,926 

7f»,305 

/56.621 

duding  22,557  tons  of  Chile  bars  transferred  to  France. 

duding  1,166  tons  of  Chile  bars  transferred  from  France  to  England. 

duding  3,501  tons  of  Chile  bars  transferred  from  France  to  England, 

duding  3,585  tons  of  Chile  bars  tranaferred  from  France  to  England, 

Id  4,001  tons  for  comparison  with  fanner  years,  the  difference  arising 

lew  method  of  making  up  stock. 

duding  copper  contents  of  sulphate  exported  (13.078  tons  in  1898, 

«  in  1809, 10,728  lim«  t  n  ]  900. 9.004  &m5  in  1901  am/ 10,822 /cm«in  1902. 


i^iJZ ':  ^.-.. 
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GERMAN  COPPER  TRADE. 
(Compiled   by    Metallegesellschaft   &   Metallurgische    Gesellschaft    A.-G.) 


Year. 


Production. 


1884 18,113 

1886 19,928 

1886 19,314 

1887 20,192 

1888. 21,017 

1889 24,160 

1890 24,427 

1891 24,092 

1892 24,781 

1893 24,011 

1894 25,722 

1895 25,777 

1896 29,319 

1897....- 29,408 

1898 30,695 

1899 34,634 

1900 30,929 

1901 31,317 

1902 30.591 

1903 31,214 


{Metric  Tons.) 
Imports. 
13,819 
13,168 
11,913 
12,427 
8,082 
29,643 
31,408 
34,182 
32,498 
38,455 
37,032 
44,365 
56,115 
67,573 
73,291 
70,091 
83,503 
58.620 
76,050 
83,261 


Exports. 
6,906 
5,706 
6,510 
5,1S4 
4,530 
7,135 
8.428 
6,247 
6,598 
7.517 
6,609 
6,329 
5,996 
7,183 
6,972 
7,061 
5,505 
5,097 
4,678 
4,333 


FREUCH  QOPPER  TRADE. 


Year.  Production 

1892. 6,400 

1893 6,600 

1894 6,400 

1896 8,245 

1896 6,544 

1897 7,400 

1898 7,834 

1899 6,600 

1900 6.400 

1901 7,000 

1902 7,300 

1903 7,100 


(Af«/ric   Tons^ 

Imports. 
•      24,154 

26.060 

26,756 

32,656 

40,136 

48.028 

45,575 

49,515 

51,962 

41,196 

49,094 

46334 


Exports. 
2,116 
2,204 
2,467 
3,163 
3,456 
3,559 
4,044 
6,882 
5.736 
5,122 
3,485 
4,658 


AUSTRO-HUNGARIAN  COPPER  TRADE. 


Consumption. 

25,026 
27,390 
24,717 
27,465 
24,569 
46,668 
47,407 
52,027 
50,681 
54,SM9 
56.145 
63,813 
79,438 
89,798 
97,014 
97,661 
108,927 
84,840 
101.963 
110442 


Con8umption> 
28.43S 
30,456 
30.689 

37.738 
43,234 
51,869 


Year. 
1892. 


Production. 

, 1,295 

1,396 

1894 1,726 

1895 1,276 

1896 1,366 

1897 1,426 

1898 1,343 

1899 1,479 

1900 1,200 

1901 1,150 

1902 1.350 

1903 1,400 


{.Metric  Tons.) 
Imports. 
8,644 
11,822 
13,383 
11,747 
13,666 
15,926 
17,442 
16,185 
18,970 
17.504 
18,256 
18,704 


Exports. 
342 
434 
255 
151 
228 
159 
173 
634 
471 
435 
436 
1,064 


43.074 
52.909 

49.276 


ConsumptioD. 
9,597 
12,784 
14.854 
12,872 
14,804 
17.193 
18,612 
17.130 
19.699 
18^9 
19.1?0 
19^ 
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RUSSIAH  COPPER  TRADE. 

iMetric  Tons.) 
Year.  Production.  Imports.  Exports.     Ck>nsumptioQ. 

1892 4,978                        6,568  ....  11,546 

1893 5,100                       8,756  ....  13,856 

1894 6,409                       6,666  ....  12,076 

1895 5,854                       8,100  ....  13,954 

1896 6,832                      12,433  ....  18,265 

1897 6,941                      12,507  ....  19,448 

1898 7,291                      10,200  ....  17,491 

1899 7,533                       6,300  ....  13,833 

1900 8,100                       6,100  ....  14,200 

1901 8,100                       6,000  ....  14.100 

1902 8.800                       8.700            '  ....  17.600 

1903 10,500                       7,300  ._  17^00 

ITALIAN  COPPER  TRADE. 

(Metric  Tons.) 

Year.                    Production              Imports.  Exports.   ConBiynption. 

1892 2,564                     2,139  168  4,585 

1893 2,371                     3,043  157  5,257 

1894 2,670                     3,706  32  6,344 

1895 2,375                     4,350  84  6,641 

1896 2,842                     4,509  383  6,968 

1897 2,980                     6,032  222  7,790 

1898 3,230                     6,028  462  7,796 

1899 3,082                    6,006  1,365  7,683 

1900..... 2,797                     6,224  676  8,345 

1901 3,483                     5,982  100  9^65 

1902 8363                     7.050  165  10.748 

1903 3,900                     6.096  162  9,834 

mSCELLAHEOUS  EUROPEAN  COPPER  TRADE. 
Sweden,  Norway,  Denmark,  Switzerland,  Spain,  Portugal  and  Balkan  states. 

(Not  including  Spanish  and  Portuguese   Production.) 
(Compiled    by    MetallegeseUschaft   <&    Metallurgiscbe    Cresellschaft    A.-G.) 

(Metric  Tons.) 

Year.               Production.               Imports.  Exports.    Consumption. 

1892 1,400                      1,100  800  1,700 

1893 1,600                     1,400  1,000  2,000 

1894 1,600                     hjiOO  700  2,100 

1895 1,500                     1,400  1,100  1,800 

1896 1,700                     1,400  800  2,300 

1897 1,700                     1,500  1,200  2,000 

1898 1,500                     1,700  1,600  1,700 

1890 2,300                     1300  2,100  2,000 

1900 2^500                    1,600  2,100  2,000 

1901 3,100                     2,200  2J«)  2.600 

1902 10,000                      2.300  9/JfX)  2.4(X: 

1903 12,200                      l,5tn>  11,3(K)  2,4(i»/ 
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WORLD'S  PRODUCnOH  OF  RAW  COPPER. 


The  following  table,  prepared  by  the  Metallegesellschaft  &  Metallur- 
gtsche  Gesellflcbaft  A.-G.,  includes  in  the  figures  of  production  for  each  countr)' 
the  copper  estimated  to  have  been  actually  produced  from  native  and  im- 
ported oreM,  from  impure  raw  copper  brought  in  for  refining,  and  from  im- 
ported refined  raw  copper. 

(Metric  Tons) 

C6untr>-.              1805  1897  18M  igOO  1901  lOOS  1908. 

United  States  . .  .170.100  224,800  270,100  277,000  281,600  341.100  362,800 

Great  Britain. . . .  7S.246  75.000  79,100  ^.000  80,000  66.500  70,300 

Gomianv 25,777  2Q,408  34,634  30,9'29  31,376  30,591  31,214 

France  ' 8.245  7.400  6,600  6,400  6,500  7,300  7,100 

Austria-Hungar^'.     t,276.     1,420  1,479  1,200  1,350  1,350  1,400 

Italy 2,375  2.980  3,a32  2.797  3,000  3,500  3.900 

Ruwia 5.854  6.941  7.533  8.100  8,100  8,800  10.500 

Swwicn.Norwav.fU.  1.500  1,700  2,300  2.500  3,200  9,900  12,200 

Chile 19,600  18.000  17.100  19.800  23.400  22,300  20.000 

Japan 11.500  11.3CK)  21.000  19,300  20.900  14,400  16,300 

Australia 8.100  10,400  16,800  17,400  19,900  18,400  16,000 

Jai^Uf^V  .Vustralia. 

Asiatic  ix^ii:>um|v 

lion $.iK)0  14.100  9.000  10.100  8,000  15,500  15.500 

Me\k\>.  Canada 

etc 10.90t>  15.500  9.300  9.300  12,200  10.000  13.000 

Totals.  . .  ;W1.473  41S.955  477,978^484,826  499,526  532,700  580.214 

WORLD'S  CONSOMPTION  OF  RAW  COPPER. 

lso.">-19t»J, 
vOomvi^>'i  '">    Motallcci^rs^-iLk'hait   A:  Moiallurgische  Ges^lschaft  A.-G.) 
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AVERAGE  HIGHEST  AND  LOWEST  PRICES  OF  LAKE  COPPER. 

Year.  Average  Price.  Lcivest  Price.  HicbeM  Prio*. 

I860 22Jg  19*4  I>ec. 

1861 22}i  IT^i  Julv 

1862 2VA  20^4  Mav 

1863 33Ji  29  July 

1864 47  39  Jan. 

1865 393i  28  Julv 

1866 34  >i  26}i  Nov. 

1867 25^  21H  Dec. 

1868 23  21H  Jan. 

1869 24»i  21)4  Dec. 

1870 21A  19  Mch, 

1871 24J<  2\H  Apr. 

1872 35A  27H  Jan. 

1873 28  21  Nov. 

1874 22  19  Aug. 

1875 22}l  21H  Jan. 

1876 21  18?^  Aug. 

1877 19  17H  Dec. 

1878 16A  15H  Oct. 

1879 18J^  15)4  Jan. 

1880 21 A  17%  June 

1881 18A  16  Julv 

1882 19)4  17  Jg  Apr. 

1883 16H  14  Ji  Nov. 

1884 13  11  Dec. 

1885 10.67                  9.8  May 

1886 IIA  10  May 

1887 13.85                  9.95  May 

1888 16.78  15.85  Jan. 

1889 13.49  11  Sep. 

1890 15.60  14  Mch. 

1891 12.76  10;i  Dec. 

1892 11.66  10)4  Feb. 

1893 10.76                 9.6  Aug. 

1894 9.62                  9  June 

1895 10.73                  9^  Apr. 

1896 10.98                  93^  Jan. 

1897 11.36  lOJi  Nov. 

1898 12.05  11  Jan. 

1899 17.76  13^.^  Jan. 

1900 16.66  16  Feb. 

1901 16.73  13  Dec. 

1902 12.16  11  Jan. 

1903 13.72  12  Dec. 

1904 13.01  .12i  ^ 
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HOIITHLY  PRICES  OF  LAKE  SUPERIOR  INGOT  COPPER. 

(July-December.) 
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AVERAGE  AMERICAN  AlfD  ENGLISH  PRICES. 

The  following  table  of  average  annual  prices  of  copper  In  England  and 
the  United  States  b  based  upon  the  New  York  price  for  Lake  copper  and 
the  London  price  for  Standard  copper.  The  last  two  columns  give  tne  Amer- 
ican prices  in  cents  and  fractions  and  the  English  equivalent  in  sterling. 
English  prices  are  for  long  tons  ^f  2,240  pounds,  and  American  prices  for 
pounds  avoirdupois,  the  last  column,  giving  English  equivalent  of  the  Amer- 
ican prices,  being  figured  in  long  tons. 


Year. 

Lowest. 

English  Prices. 

Highest.       Fluctuation. 

Average. 

<— American  Prices.— 
Average      Avenue. 

£      8.    d. 

£      8.  d. 

£ 

a. 

d. 

£ 

B. 

d. 

Cents. 

£      s.    d. 

1880.. 

. .   54  10  0 

74     0  0 

10  10 

0 

62  14 

7 

21 /f 

99    0    8 

1881.. 

.   57     0  0 

72  10  0 

15 

10 

0 

61 

16 

9 

IIA 

84    0    8 

1882.. 

.   63     0  0 

71  10  0 

8 

10 

0 

66  10 

5 

88    6  11 

1883.. 

.   57     0  0 

67  10  0 

9 

10 

0 

62 

17 

11 

16H 

76    3    7 

1884.. 

.  47     5  0 

58    0  0 

10 

15 

0 

53 

17 

6 

13 

50  19    0 

1885.. 

.  38-10  0 

61  12  6 

23 

2 

6 

43 

11 

0 

10.67 

49    6    5 

1886.. 

.  38  10  0 

43  15  0 

5 

5 

0 

40 

1 

8 

llA 

51     1  10 

1887.. 

.  38     7  6 

85    5  0 

46 

17 

6 

46 

0 

6 

13.& 

64    0    0 

1888.. 

.  73    0  0 

105    0  0 

32 

0 

0 

81 

11 

3 

16.78 

77  10    1 

1889.. 

.  35    0  0 

80    0  0 

45 

0 

•0 

49 

14 

8 

13.49 

62    6   5 

1890.. 

.  46  10  0 

61  12  6 

15 

2 

6 

54 

5 

3 

15.60 

72    1  10 

1891.. 

.  44     1  3 

56  10  0 

12 

8 

9 

51 

9 

4 

12.76 

58  19    1 

1892.. 

.  43  10  0 

47  18  9 

4 

8 

9 

45 

13 

2 

11.56 

53    8   4 

1893. . 

.  40  12  6 

46  16  3 

6 

3 

9 

43 

15 

6 

10.75 

49  13  10 

1894.. 

.  37  17  6 

43    0  0 

5 

2 

6 

40 

7 

4 

9.52 

44    0  0 

1895.. 

.  38  13  9 

47    8  9 

8 

15 

0 

42 

19 

7 

10.73 

49  12   0 

1896.. 

.  40  10  0 

50    8  9 

9 

18 

9 

46 

18 

1 

10.98 

50  14   9 

1897.. 

.  47     0  0 

51  15  0 

4 

15 

0 

•49 

2 

6 

11.36 

52  10  2 

1898. . 

.  49     5  0 

57     8  9 

8 

3 

9 

51 

16 

7 

12.05 

55  13  10 

1899.. 

.   58     1  3 

79    2  6 

21 

1 

3 

73 

13 

9 

17.76 

82    Oil 

1900.. 

.   70  14  2 

78     7  1 

7 

12 

11 

73  12 

6 

16.65 

76  18   2 

1901.. 

.  47     0  0 

72  17  6 

25 

17 

6 

66 

19 

8 

16.72 

77    4   7 

1902.. 

.   47  10  0 

56  15  0 

9 

5 

0 

52 

11 

5 

12.16 

56    3  8 

1903.. 

.  53  13  7 

64    0  7 

10 

7 

0 

58 

3 

2 

13.72 

63    4  8 

1904... 

.  55    5  0 

68     7  6 

13 

2 

6 

62 

12 

2 

13.01 

60    2  6 

PRICE  OF  ELECTROLTTIC  WIRE-BARS. 

The  following  table  gives  the  average  monthly  prices  of  electrolytic 
wire-bars,  on  the  New  York  Metal  Exchange,  for  5  years,  1900  to  1904,  n** 
elusive: 

(CenU.) 

Month.                          1900.                1901.                 1902.                 1903^  1^ 

January 16.250          16.625          11.550          12.260  12.6W 

February 16.250          16.625          12.500          12.885  12415  • 

March 16.250          16.625          12.210          14.510  12  640 

April 16.875          16.625          11.975          14.890  13^5 

May 16.750          16.625          11.990           14  875  13  080 

June 16.250          16.625          12.110           14.640  12  650 

July 16.250          16.600          11.900           13.700  12^ 

August 16.375          16.600          11. $45           13  375  12  630 

September 16.500          16.500          11.600           13.660  12  700 

October 16.625          16.500          11.590           13.260  13  140 

November 16.625          16.500          11.415          13.150  14  42$ 

December 16.625          14  800          11.475          12.290  14  8» 
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3LB  FOR  REDUCING  ENGLISH  INTO  AMERICAN  PRICES. 

following  table  shows  the  corresponding  value  in  cents  and  fractionfy 
d,  of  copper  quoted  at  various  prices  irom  £35 — ^the  lowest  quoi»- 
'  niade — to  £99  per  long  ton,  exchange  being  figured  oa  the  '  "^ 
IS  equal  to  one  pound  sterling: 


7.79c. 

£52... 

.11.25c. 

£68. 

..14.72c. 

£84... 

.18.18e. 

8.01c. 

£53... 

.11.47c. 

£69. 

..14.93c. 

£85... 

.18.40c 

8.22c. 

£54... 

.11.69c. 

£70. 

..15.15c. 

£86... 

.1&62C 

8.44c. 

£55.. 

.11.90c. 

£71. 

...15.37c. 

£87.. 

.1&88C 

8.66c. 

£56.. 

.12.12c. 

£72. 

..15.58c. 

£88... 

.19.0ffc 

8.87c. 

£57.. 

.12.34c. 

£73. 

...15.80c. 

£89... 

.19.27c 

9.09c. 

£58.. 

.12.53c. 

£74. 

. . .  16.02c. 

£90.., 

.19.480. 

9.31c. 

£59... 

.12.77c. 

£75. 

.16.23e. 

£91... 

.19.70c 

9.52c. 

£60... 

.12.99c. 

£76. 

..16.45c. 

£92... 

.19.02c 

9.74c. 

£61... 

.13.20c. 

£77. 

..16.67c. 

£93... 

.2ai8c 

9.95c. 

£62... 

.13.42c. 

£78. 

..16.88e. 

£94... 

.20.3SC 

0.17c. 

£63... 

.13.64c. 

£79. 

..17.10c. 

£96... 

.20.56c 

0.39c. 

£64... 

.13.85c. 

£80. 

..17.32c. 

£96... 

.20.78c 

0.60c. 

£65... 

.14.07c. 

£81. 

..17.53c 

£97... 

.21.00c 

.0.828. 

£66.. 

.14.29c. 

£82. 

...17.75c 

£08... 

.21.aic 

1.04e. 

£67... 

.14.50c 

£83. 

...174^c 

£00... 

.81.48c 

ORTION  OF  COPPER  TO  TOTAL  VALUE  AMERICAN  METAL 
PRODUCTION. 


1888-1901. 

TbUlValM 

Total  Value 

Phxhietkmof    1 

^ummttm 

iSStaUki 
Produeta. 

ProdwSwn. 

in'pSS^ 

^^ 

. . .  .0253,731,822 

$  33,833,954 

231,270,622 

13.3 

....  267,247,083 

26,907,809 

231,246,214 

10.0 

....  305,735,670 

30,848,797 

265,115,133 

10.1 

....  300,232,798 

38,455,300 

295,812,076 

12.1 

. . . .  307,936,180 

37,977,142 

352,971,744 

12.3 

....  260,207,406 

32,054,601 

839,785,072 

12.8 

. . . .  218,382,494 

33,141,142 

364,866,808 

15.2 

....  282,140,806 

38,682,347 

392,^9,964 

13.8 

....  287,860,155 

49,456,603 

460,061,430 

17,2 

....  302,531,147 

54,080,180 

494,078,274 

17.0 

....  343,748,268 

61,865,276 

526,375,591 

lao 

....  525,797,557 

101,222,712 

581,319,091 

10.0 

....  550,425,286 

98,494,039 

602,808,839 

17.0 

....  524373,284 

86,629,266 

601,499,886 

1601 

. ...  642,258,584 

76,568,954 

650,508,644 

11.0 

....  624,318,008 

91,506,006 

698,044,517 

15.8 
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PRICES  AlID  SALES  OF  AMERICAN  COPPER  SHARES. 

1003  ^ 1004 

,  Company.                  Hi«heat.  Loweat.  Sales.  Highest.  Lowest. 

Adventure $18.00  $  2.00  50,070  $  7.87  $  1.75 

AUouea 7.50  3.13  152.262  21.00  3.37 

Amalgamated.  ...     79.50  35.50  1,717,341  82.75  43.13     . 

Anaconda 31.12  15.63  7.791  29.75  15.37     . 

Arcadian 6.13  .75  92,842  3.00  .25 

Arnold 95  .25  4,582  1.50  .16     . 

Atlantic 15.00  7.00  34,087  22.25  7.00 

Bingham 39.00  20.00  126,200  38.75  19.00 

Boston  Cong 7.87  6.12 

British  CJolumbia  .       7.50  2.50  2,018  3.75  3.25     . 

Calumet  AHecla..   550.00  400.00  5,371  700.00  435.00 

Centennial 31.75  12.00  301,086  33.00  14.63 

Copper  Range.  .. .     75.00  37.00  1,226,030  74.50  38.00 

Daly-West 48.56  30.50  46,749  36.50  11 .63 

Elm  River 5.38  2.00  67,078  4.00  1.75     . 

Franklin 14.00  6.75  23.377  15.00  7.87 

Granby 5.25  3.63  53,639  5.88  3.00 

IsleRoyale 17.50  5.00  44,485  35.50  7.00 

Mass 18.00  3.00  65,717  10.00  3.00 

Mayflower...;....       2.50  .50  15,634  2.00  .45    . 

Michigan 11.50  4.50  29,087  11.00  4.25 

Mohawk 58.00  31.00  120,526  57.75  34.12 

Montreal  &  Boston      2 .  88  .55  88,432  1 .  62  .  40    . 

National 1.25  .75  820  2.00  .40    . 

Old  Colony 2.50  .50  20,106  2.50  .87 

Old  Dominion.  ...     23.50  3.75  119,849  29.00  9.00 

Osceola 79.00  43.00  83,419  98.00  63.00 

P&not 34.00  16.00  59.512  33.50  21.00 

Phoenix 7.50  2.75  23,522  5.00  .50     . 

Quincy 126.50  80.00  6,438  125.00  80.00 

Rhode  Island  ... .       3.75  .75  15,815  3.00  1.00 

SantaFe 3.00  1.00  42,370  3.50  1.12     .. 

Shannon 15.00  7.00  133,571  10.50  6.50 

Tamarack 189.50  75.00  15,239  140.00  94.00 

Tecumseh 1.80  .40  7,505  4.25  .25 

Tennessee 33.00  17.25  11,030  43.25  30.00 

Trinity 14.00  4.00  135,573  18.50  4.63 

United  Copper  .. .     32.75  4.00  6,520.      7.00  6  00 

United  States 28.75  19.75 

Utah  Cons 33.63  22.00  400,247  47.00  30.00 

Victoria    9.00  \    1.50  52,925  6.37  2.12 

Washington 50  .15  2,240  1.00  .10 

Winona 13.50  5.50  181.253  13.50  5.00 

Wolverine 77.00  54.00  28.794  110.00  68  00 

Wyandot 2.88  .75  54,552  3.00  .50 


Sales. 

55,094 

258.301 


30,208 

126.120 
257,516 
126359 

4,395 
202,483 
684,467 
106.9(» 

37,315 
436,287 
206,101 

50,746 


48.159 
111,480 


15,723 

136,134 

77,537 

72.217 

10,023 
11^ 

555,011 . 
10.236 


337.510 

*  (^'.140 
1,553.158 


20.899 
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DIVIDENDS  OF  AMERICAN  COPPER  MINES. 


Company. 


1902. 


1(K)3. 


1004. 


Aberdeen $ 

Anaconda 1,200,000 

Arizona 1,115,000 

Atlantic 

Boston  &  Montana.  . .  900,000 

Butler-Liberal 

Butte  &JPk)ston 

Calumet  &  Arizona 

Calumet  &  Hecla 2,500,000 

Carisa 

Centennial-Eureka 

Central 

Champion 

aiff 

Colusa-Parrot 

Copper  Falls 

EHuton  &  Lark 

Daly-West 864,000 

Ducktown 

Ferris-Haggarty 

Franklin 

Granby 

Greene  Cons 

Horn  Silver 

LeRoiNo.  2 

Mammoth 

Blinnesota 

Montana  Ore  Pchg.  Co         324,000 

Mountain  Copper 539,500 

National 

Osceola 

Pferrott 115,000 

Pewabic • 

Phoenix 

Pride  of  the  West . .  • .  15,000 

Quincy  (Mich) 700,000 

Quincy  (Utah) 234,000 

Red  Bird 

Ridge 

Standard 

Tamarack 

Tennessee 

Trimountain 

Tyec 

xfrntedWei^B  y.'.V...   "1300,666 

Utah  Cons 

Wolverine 240,000 


1,200,000 
1,003,000 


1,200,000 
2,500 

400,666 
3,500,000 


300,000 


133,630 

431,820 

20,000 

*  60,666 

648,666 
143,000 


650,000 
*  *36,666 

*  40,666 


218,750 
300,000 

2,025,666 
954,000 
330,000 


1,200,000 
821,000 


10,220.000 

200,666 

1,300,000 
4,000.000 

100,666 
'266,666 


1.334,000    1,044,000 


1,123,200 

80.000 

58.000 

120,000 

486,666 


192,300 
230,000 


500,000 
*  *36,666 


90,000 
218.750 

136,866 

1,557,000 

900,000 

450,000 


TotaL 

$         32,175 

24,450,000 

5,269,596 

940,000 

38,525,000 

2.500 

1,800,000 

1.700,000 

87,350,000 

30,000 

2,767,700 

1,970,000 

500,000 

2,518,620 

1,440,000 

100,000 

350,000 

4,641,000 

240,500 

15,000 

1,240,000 

133,630 

1,775,020 

5,442,000 

345,600 

1,980,000 

1320,000 

3,780,000 

3,776,250 

320,000 

4,439,600 

6,002,785 

1,000,000 

20.000 

15.000 

14,970.000 

959,375 

72.000 

100,000 

40,000 

8,580,000 

437.500 

300,000 

186,800 

26,980,680 

2.586,000 

1,770,000 


Totals 10,546,500       14.829,700      25,251 ,050      263,624,325 

Amalgsmated 3347,000        3,078,000        3,078,000        25312,127 

United 150,000  300,000  300,000  750,000 


Qnmd  Totals $14,543,500    $18,207,700    $28,629,050    $290,186,452 
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DIVIDERDS  OF  LAKE  SUPERIOR  MIIIES. 

1849-]i872. 
1849.  1850.  1851.  1852. 

Oiff S     60,000        $     84,000        $     60,000  $     60,000 

Totals $     60,000        $     84,000        $     60,000  $     60,000 

1853.  1854.  1855.  1856. 

Oiff S     90,000        $    108,000        $     78,000  $    180,000 

,  Mimiesota 90,000  90,000  200,000 


Quincy . . 
franldin 


Totals S     90,000  $    198,000  $    168,000  $   380,000 

1857.                 1858.  1859.                 1860. 

difif $    180,000  $    160,000  $    180,000  $  

Minneeota 300,000             300,000  180,000             120,000 


Totals. $   480,000        $   460,000  $   360,000  $   12O.O00 

1861.                 1862.                 1863.  1864. 

OifiF S     80,000        $     80,000  $180,000  $320,000 

Minnesota. 100,000             160,000             160,000  60,000 

National 80,000              80,000  80,000 

Pewabic 60,000             120,000  200,000 

Quincy 60,000             200,000  280,000 

ftranldin 60,000  100,000 

Central 50,000 


Copper  Falls.. 

Totals $   260,000        $   440,000        $    720,000        $1,150,000 

1865.  1866.  1867.  1808. 

ai£F $200,000        $120,000        $     60,000        $  

National 40,000 


Quincy 160,000           60,000 

Franklin 60,000  

Central 50,000              50,000            .50,000  40,000 

Totals $   510,000        $    170,000        $    110,000  $  100.000 

1869.                 1870.                 1871.  1872. 

Oiff $ $  $    100,000  $  100,000 

Minnesota 50,000 

National 20,000  20,000 

Pewabic 20,000  40/100 

40,000             120,000             140,000  350,000 

20,000  40,000 


Central 70,000              80,000  50,000 

Copper  Falls 40,000          .•• 

Hecla 100,000             300,000  250,000          ^ 

Cahimet 200,000  100,000          

Calumet  &  Hecla 900,000  2,400^ 

Totals $  210,000        $   700.000  $1,640,000  $3/)6(M»l, 
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DIYIDENDS  OF  LAKE  SUPERIOR  MIHES.     (Contintted.) 

1873-1888. 

1873.       1874.       1876.  1876. 

Minnesota $ $ $ $     10,000 

Pewabic 20,000           

Quincy 100,000             160,000             220,000  160,000 

Central 160,000             160,000               80,000  100,000 

Calumet  &  Hecla  . . .    2,000,000          1,600,000          1,600,000  1,600,000 

Ridge 50,000               20,000               20,000  


Totab 12,330,000  $1,940,000      .  $1,920,000  $1,870,000 

1877.  1878.                 1879.  1880. 

Oiff $  $ $     38,620        $ 

Quincy 80,000  100,000               40,000  220,000 

Central 140,000  100,000              80,000  100,000 

Calumet  &  Hecla .. .     1,600,000  1,600,000          1,600,000  2,600,000 

Ridge 10,000 

Phcenix 20,000  

Atlantic 20,000           40,000 

Oeceda 40,000              60,000  210,000 


Totala $1,840,000  $1,860,000  $1,818,620  $3,080,000 

1881.  1882.  1883.                 1884. 

Quincy $   320,000  $   520,000  $   380,000  $   280,000 

Franklin 80,000 

Central 120,000  50,000  60,000               40,000 

Calumet  &  Hecla .. .    2,000,000  2,000,000  2,000,000             800,000 

Atlantic 80,000  80,000               40,000 

Osceola 225,000  200,000  150,000              87,500 


Totab $2,665,000  $2,850,000  $2,670,000  $1,327,500 

1885.       1886.  1887.  1888. 

Quincy $    180,000  $   240,000  $   200,000  $   360,000 

Franklin 40,000               80,000  40,000  120,000 

Gentral 30,000              40,000  40,000  70,000 

Gshimet  <&  Heda . . .    1,700,000          1,500,000  1,000,000  2,000,000 

Atlantic 20,000              40,000  40,000  120,000 

OBoeola 50,000  150,000 

Tamarack. 440,000 


TdUIs $1,970,000        $1,900,000        $1,370,000        $3,260,000 
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DIVIDERDS  OF  LAKE  SUPERIOR  MIIIES.     (Contmued.) 
1889-1904. 


1889. 
Quincy $   280,000 


Franklin 

Central 

Calumet  &  Hecla . 

Atlantic 

Osceola  

Tamarack 

Kcarsarge 


80,000 
40,000 
1,500,000 
80,000 
50,000 
640,000 


1890. 

$   320,000 

80,000 

20,000 

2,000,000 

100,000 

225,000 

590,000 

80,000 


1891. 

$   450,000 

80,000 

20,000 

2,000,000 

40,000 

150,000 

800,000 


1893. 
Pewabic $   400,000 


Quincy 

Franklin 

Calumet  &  Hecla . . 

Osceola 

Tamarack 

Kearsarge 


300,000 
120,000 
2,000,000 
100,000 
600,000 


1894. 

I  

400,000 

80,000 

1,500,000 

400,000 


1895. 
$    140,000 
600,000 

2,000,000 

100,000 

400,000 

40,000 


1892. 
$   350,000 
160,000 


2,000,000 

150,000 
600,000 


Totals $2,670,000        $3,415,000        $3,540,000        $3,260,000 


1896. 

$  

1,000,000 

2,500,000 
125,000 
360,000 


Totals $3,520,000        $2,380,000        $3,280,000        $3,985,000 


1897. 
Quincy $   800,000 


Calumet  A  Heda . 
Atlantic. . . 
Osceola  . . . 
Tamarack. 
Kearsarge. 
Wolverine . 


4,000,000 

40,000 

191,000 

360,000 

40,000 


1898. 

$1,000,000 

5,000,000 

40,000 

277,250 

480,000 

60,000 


1899. 
$   950,000 
10,000,000 

558,450 
600,000 

210,000 


1901. 
$    900,000 
4,500,000 
80,000 
576,900 
Tamarack 1,200,000 


Quincy 

Calumet  &  Hecla. 

Atlantic 

Osceola 


1902. 

$    7()0.000 

2,500,000 


Wolverine. 

Champion 

Trimountain  . 


240,000 


240,000 


1903. 

$    550,000 

3,500,000 


330,000 
300,000 
300,000 


1900. 

$  900,000 

7,000,000 

80,000 

571,200 

1,020,000 


240,000 


Totals $5,431,000        $6,857,250      $12,318,450        $9,811,200 


1904. 
$    500,000 
4,000.000 


192,300 

90.000 

450,000 

200,000 


Totals 7,496,900  3,440,000         4,980,000        $5,432,300 
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LAKE  SUPERIOR  MIlfE  DIVIDENDS. 

Totals  by  Mines,  for  All  Years. 

Company.                   Condition.         First.  Last.  Total.  Amount. 

Atlantic a  1878  1901  18      $       940,000 

CUflf h  1849  1867  37  2,518,620 

Central b  1864  1891  30  1,970,000 

Copper  Falls b  1864  1871  3  100,000 

Calumet c  1870  1871  3  300,000 

Calumet  &  Hecla a  1871  1904  128  86,400,000 

Champion a  1903  1904  5  500,000 

Franklin a  1863  1894  21  1,240.000 

Hecla c  1869  1871  7  650,000 

Kcarsarge  . .-. d  1890  1897  3  160,000 

Minnesota e  1854  1876  19  1,820,000 

National b  1861  1872  9  320.000 

Osceola a  1878  1904  54  4,439,600 

Pewabic /  1862.  1873  11  1,000,000 

Phoenix a  1877  1877  1  20,000 

Quincy a  1862  1903  77  14,970,000 

Ridge g  1873  1880  4  100,000 

Tamarack a  1888  1901  37  8,580,000 

Trimountain a  1903  1903  2  300,000 

Wolverine a  1898  1903  11  1,770,000 

Totals 470        128.098,220 


a.  AcHve. 

b.  Idle. 

e.  Absorbed  by  Calumet  & 

d,  Ab8oH)ed  by  Osceola. 

e.  Absorbed  by  Michigan, 
/.  Absorbed  liy  Quincy. 
g.  Absorbed  by  iiass. 

h  Absorbed  by  Tamarack. 


Heda. 


ASSESSMENTS  OF  LAKE  SUPERIOR  MINES. 


Company. 

Adventure.  . . . 

Allouez 

Arnold 

Baltic 

Centennial.  . . . 
Copper  Range. 
Humboldt 


Mohawk. 

National 

Tecumseh  . . 
Trimountain. 

Union 

Washington.. 


1807. 


1808. 


100,000 
120,000 


20,000 


40,000 

60,666 


80,000 
180,000 
100,000 
270,000 


200,000 


8,000 


180,000 
300,000 


1900. 
$200,000 


270,000 
300,000 

'200,666 
250,000 


300.000 


Totab 1^,000    1838,000    $480,000   $1^20,000 
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ASSESSKERTS  OF  LAKE  SUPERIOR  lIIlf£S.-Continiied. 


ComiMuiy. 
Adventure.  . . . 

Allouez    

Baltic 

Centennial.    . 

Mass 

Michigan  .... 

Mohawk 

Old  Colony  .. 

Phoenix 

Rhode  Island 
Tecumseh  . . . 
Trimountain. . 

Victoria 

Winona 

Wyandot   . . . 


igoi. 
$700,000 
300,000 
300.000 
180.000 
500.000 
100.000 
300.000 


55.000 
200,000 


1002. 
$200,000 


100.000 
200.000 
300,000 

Vob.ooo 

100.000 

'300,666 

200.000 
100.000 


1903. 
$200,000 


100,000 
300,000 
200,000 
100,000 
100,000 


100,000 
100,000 


igo4. 

$   50.000 

300.000 

360.666 

100,000 


100,000 


lOO.OOO 


Totals $2,635,000      $1,600,000      $1,200,000      $1,010,000 


DIVIDERDS  AlfD  ASSESSMENTS  OF  LASIE  SUPERIOR  MINES. 


Name  of  Company. 
Adventure  Cons... . 
Albany  &  Boston. . 

Allouez 

Atlantic 

Arcadian 

Arnold 

Aztec 

Baltic 

Belt 

Bohemian 

Caledonia 

Calumet  <&  Hecla  . 
Centennial  (Old)... 
Centennial  (New). 

Central 

Champion 

Cliflf 

Conglomerate 

Copper  Falls 

Copper  Range.  . . . 

Delaware 

Elm  River 

Evergreen  Bluff  . . 

Flint  Steel 

Forest 

Franklin 

Humboldt 

Huron 

Indiana 

Isle  Royale 

Kearsage 

liassCoDS 


Total 

AMeasroents. 

$1,850,000 

840.000 

2.225.000 

980.000 

1.800.000 

810.000 

150.000 

1,800.000 

1.300,000 

180,000 

140,000 

1.200.000 

1.135.000 

1.510.000 

100.000 

2.500.000 

111.000 

1,300.000 

1.000.000 

2.300.000 

2.000.000 

1,200.000 

225.000 

264.000 

180.000 

220.000 

120.000 

240.000 

200.000 

2.000.000 

180.000 

1300.000 


Total                    Credit 
Dividends.            BaUnoe. 
$ % 


940.000 


87.350.000        86.150.000 


1.970.000  1.870.000 

500.000     

2.518.620  2.407.620 


100.000 


1,240,000  1.020.000 


160,000 


DebH 

Balanee. 

$1350,000 

840,000 

2.225^ 

40.000 

1300,000 

810,000 

150,000 

1300.000 

1.300,000 

180,000 

140/100 

■  i,V35',000 
1,510,000 

*  '2.000*000 

*'i,mooo 

900^ 

2,300,000 

2.000,000 

1.200^ 

225,000 

264,«00 

180/»0 

""1*20^ 
24O/)00 
200,000 


^w^ 
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DIVIDEIIDS  AND  ASSBSSMBHTS  OF  LAKE  SUPERIOR  MIHES. 
(Contiinied.) 


Name  of  Company. 

Mayflower 

Michigan 

Miners' 

Mohawk 

Minnesota 

National 

Nonesuch 

Northwest 

Norwich 

Ohio  Trap  Rock... 

OW  Colony 

Osceola 

Pennsylvania 

Peninsula 

Pewabec 

Pboenix  (Old) 

FhcBnix  Cons 

Quincy 

Ridge 

Rhode  Island 

Tsmamck 

Tamarack  Junior  . 

Tecumseh 

Trimountain 

Tdtec. 

Vicloria 

Winona 

WoItnum 

Wyandol 


Total 


Total 
DiTidends. 


Crodit 


800,000 

1,600,000 

2,000,000 

2,100,000 

456/)00 

320,000 

400,000 

283,000 

230,000 

150,000 

1,100,000 

1,700,000 

126,000 

400,000 

585,200 

1,037,500 

1,200,000 

200,000 

470,000 

900,000 

320,000 

640,000 

500,000 

1,900,000 

500,000 

1,000,000 

1,000,000 

230,000 

800,000 


1320.000 
320,000 


1,000,000 
20,000 

14,970,000 
100,000 


300,000 


1,364,000 


4,439,600  2,739,600 


414300 


14,770,000 


8,580,000  8,260,000 


1.770,000  1,540.000 


Totals... 
Balance 


54307,700    $128,098,220 


120,437,220 
72,991,720 


Debit 
Balance. 

800,000 

1,600,000 

2,000,000 

2,100,000 


400,000 
283,000 
230,000 
150,000 
1,100,000 

126,000 
400,000 

1,017,500 
1,200,000 

370,000 
900,000 

640,000 

500,000 

1,600,000 

500,000 

1,000,000 

1,000,000 

800,000 
47,445,500 


876 


THE  COPPER  HANDBOOK. 


CAPITALIZATION  OF  LAKE  COPPER  COMPANIES. 

The  following  table  shows  number  of  shares  authorized,  number  issued, 
and  total  capitalization  of  active  Lake  Superior  copper  mining  corporations: 

Or«ani«ed             No.  No.  Grow 

Name  of  Company.  Under  shares  shares  Capitalixs- 

laws  of  authorized.  issued.  tion. 

Adventure  Ck)n8 Mich.  100,000  100,000  $2,500,000 

Allouez Mich.  100,000  100,000  2,500,000 

Arcadian N.J.  150,000  150.000  3,750,000 

Arnold Mich.  100,000  100,000  2,500,000 

Atlantic Mich.  100,000  100,000  2,500,000 

Ashbed Mich.  40,000  40,000  1,000.000 

Calumet  &  Hecla Mich .  100,000  100,000  2,500,000 

Centennial Mich.  100,000  90,000  2,500,000 

Central Mich.  20,000  20,000  500.000 

Copper  Range Mich.  100,000  100,000  2,500,000 

Copper  Range  Cons N.J.  385,000  385,000  38,500,000 

Champion Mich.  100,000  100,000  2,500.000 

Ehn  River N.J.  100,000  100,000  2,500,000 

Franklin Mich.  100,000  100,000  2,500,000 

Humboldt Mich.  40,000  40,000  1,000,000 

Isle  Royale N.  J.  150,000  150,000  3,750,000 

Mohawk Mich.  100,000  100.000  2,500,000 

Mayflower Mich.  100,000  100.000  2,500.000 

Mass  Consolidated Mich.  100,000  100,000  2,500,000 

Michigan Mich.  100,000  100.000  2.500,000 

National Mich.  100,000  40,000  2,500,000 

Old  Colony Mich.  100,000  100,000  2,500,000 

Osceola  Consolidated.  . . ,  Mich.  100,000  96,150  2,500,000 

PhoDnix Mich.  100,000  100,000  2,500,000 

Quincy Mich.  100,000  100,000  2»500,000 

Rhode  Island Mich.  100,000  100,000  2,500,000 

St.  Mary's  Mineral  L'd  Co  N.  J.  200,000  140,000  5,000,000 

Tamarack Mich.  60,000  60,000  1,500,000 

Tecumseh Mich.  100,000  40,000  2,500,000 

TrimounUin Mich.  100,000  100,000  2.500.000 

Union  C.  L.  &  M.  Co.    ...  Mich.  100,000  80,000  2,500,000 

Victoria Mich.  100,000  100,000  2,500.000 

Winona Mich.  100,000  100,000  2,500,000 

Washington Mich.  100,000  60.000  2,500.000 

Wolverine Mich.  60,000  60.000  1,500,000 

Wyandot Mich.  100,000  100,000  2,500,000 

Total  capitalization S124,000,dOO 
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FORCES  EMPLOYED  BY  MIIIES. 


Number  of 

— Michiifan.- 
Number  of 

PeroentMce 

Number  of 

— Montaaa.- 
Numberof 

Kreentate 

Tear. 

Employes. 

Fatalities. 

Employes. 

Fatalitiea. 

FMaUtiM. 

1889... 

6,480 

21 

.30 

1890. . . 

7,310 

35 

.48 

1891... 

7,702 

28 

.36 

1892... 

7,640 

21 

.27 

1893... 

7,591 

23 

.30 

1894... 

7,348 

22 

.30 

1895. . . 

7,249 

46 

.63 

1896... 

8,170 

19 

.23 

1897... 

8,726 

26 

.30 

1898... 

10,469 

23 

.22* 

6,548 

1899... 

13,051 

27 

.20 

6,932 

1900... 

13,971 

36 

.25 

6,929 

30 

43 

1901... 

13,498 

33 

.24 

1902... 

14,130 

44 

.81 

8,100 

33 

41 

1903... 

15,196 

37 

.24 

. 

miMBER  OF  SHAREHOLDERS  IN  LAKE  COPPER  COMPANIES. 


Company.         1896.     1898.     1899.     1900.     1901.  1902.  1903.  1904. 

Calumet  AHecla.. 2,464     2,716    2,859     3,080    3,413  3,425  3,310  3,258 

Osceola 823     1,477     1,522     1,512     1,793  1,985  1,988  2,0S9 

Quincy 978     1,445     1,449     1,540     1,477  1,557  1,612  1,657 

Franklin 458       442       550       945     1,037  1,311  1,438  1,429 

Rhode  Island ' 97     1,100     1,256  1,216  1,316  1,339 

Victoria 796     1,001  1,206  1,275  1,324 

Wolverine 333       625       688       892     1,099  1,223  1,262  4,292 

Tamarack 1,178     1,353     1,157     1,169     1,241.  1,286  1,239  1,136 

Adventure 431     1,046     1,288  1,050  1,089  1,283 

Mohawk 61        594       940  951  1,001  1,076 

Michigan 22       592       775  933  980  937 

Winona 468       637       736  909  854  878 

Old  Colony 598       626  721  746  747 

Centennial 438       337       439       550  597  630  636 

Allouez 449       465       510  554  627  726 

Plicenix 352       408  582  612  642 

Mayflower 399       423  587  587  594 

Elm  River. ..  ^ 506  562 

Atlantic 364       401        300       374       408  417  457  633 

Trimountain 780       882  730  335  41 

Central 196       203       220  189  168  224 

Ahmeek 114 

Seneca 69 

Baltic 486       513       582  177  17  lo 

Copper  Range 121  11  lo 

Champion 8  8  g 

Totals 6,508    8,897  11,072  18,020  20,665  21,735  22,068  22,714 
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FUTURE  PRODUCTION  OF  COPPER. 

1901-2000. 

The  9kfeet  guide  to  the  future  is  the  history  of  the  past.  In  the  fol- 
lowing tables  an  effort  b  made  to  estimate  the  probable  production  of  copper 
for  the  future,  basing  such  estimates  upon  the  outputs  of  the  past.  The 
preliminary  table  next  folloi^ing  gives  a  summary  of  the  production  of  the 
Nineteenth  Century,  by  decades,  with  percentages  of  increase  for  each  decade: 

{Long  Tons.) 
Total  Yeariy  Percentage 

Decade.  Production.  Average.  of  Increase. 

1801-1810 91,000  9,100  

1811-1820 96,000  9,600  5.60 

1821-1830 135,000  13,500  40.62 

1831-1840 218,400  21,840  61.77 

1841-1850 291,000  29,100  33.24 

1851-1860 506,999  50,699  74.22 

1861-1870 900,000  90,000  77.51 

1871-1880 1,189,000  118,900  32.11 

1881-1890 2,373,398  237,339  99.44 

1891-1900 3,708,901  370,890  56.22 

Analysis  of  these  figures  shows  that  the  average  decennial  percentage 
of  increase  for  the  century  was  53.91%;  for  the  last  half  of  the  century, 
67.90%,  and  for  the  last  twenty  years,  during  which  the  electrical  industry 
became  a  great  consumer  of  copper,  the  average  decennial  increase  in  copper 
output  was  77.83%.  Measured  by  decades  the  increase  in  copper  production 
during  the  Nineteenth  Century  was  forty-fold,  from  the  first  decennium  to 
the  last,  while  measured  by  years,  and  estimating  the  production  of  1801  at 
9,000  tons,  the  production  of  1900,  which  amounted  fo  486,363  tons,  was 
just  fifty-fold  as  great  as  one  hundred  years  earlier.  A  fifty-fold  increase 
in  production  during  the  present  century  would  give  an  output  of  24,318,150 
tons  of  copper  for  the  year  2000. 

Tlie  actual  annual  percentage  of  increase  for  the  Nineteenth  Centuiy 
was  ^  very  small  fraction  more  than  4%,  measuring  outputs  by  decades, 
and  a  fraction  over  4%,  measuring  annual  products  from  1801  to  1900,  ihclu- 
sive.  In  order  to  show  the  actual  increase  in  production  by  decades,  as 
compared  with  the  theoretical  increase  at  4%  yearly,  the  appended  table  is 
given,  4%  being  figured  as  equal  to  50%  increase  in  10  years,  though  actually 
but  48.02%. 

(Long  Tons.) 

Actual  Theoretical 

Year.  Average.  Average* 

1810 9,100  9,000 

1820 9,600  13,500 

i830 13,500  19,750 

1840 21,840  29,625 

1850 29,100  44,437 

1860 50,699  66,656 

1870 90,000  99,984 

1880 118,900  149,992 

1890 237,339  224,964 

1900 370,890  337,447 
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The  foregoing  table  shows  very  plainly  the  effect  of  electrical  demand 
for  the  metaly  which  first  became  a  factor  of  importance  in  the  ninth  decade, 
shortly  after  1880.  Previous  to  that  decade  the  theoretical  increase  of  4% 
annually,  compMunded,  exceeds  the  actual  increase  in  every  decade,  but  after 
1880  the  actual  increase  exceeds  the  theoretical  ratio.  The  actual  copper 
output  of  1900  was  486,732  tons,  and  the  theoretical  output  for  that  year, 
based  on  the  average  of  the  decade  1890-1900,  with  215i%  increase  for  5 
years  from  the  mean  of  1895,  would  have  been  410,560  tons.  It  is  evident 
that  the  average  ratio  of  increase  of  slightly  more  than  4%  yearly,  which 
ruled  during  the  Nineteenth  Century,  is  not  the  factor  of  the  present  elec- 
trical age.  What  that  factor  may  be  is  uncertain.  The  electrification  of 
the  globe,  while  wonderful  progress  has  been  made,  b  not  yet  a  sufficiently 
established  fact  to  give  accurate  data  for  an  average  ratio  of  increase  in  con- 
sumption. 

The  ratio  of  increase  in  copper  production  of  the  world  has  been  6%  to 
8%  for  several  years  paat.  It  has  grown  to  be  considered  an  axiom  in  the 
copper  trade  that  the  normal  increase  is  8%  yeariy,  but  this  ratio,  while  it 
may  be  considered  the  present  factor,  has  not  been  Established  for  a  suffi- 
ciently long  time  to  be  asmired  for  an  indefinite  tim^  in  the  future.  The 
following  table  gives  hypothetical  outputs  for  e^'ery  tenth  year  during  the 
Twentieth  Century,  based  upon  various  percentages  of  increase,  all  figured 
from  the  actual  production  of  the  closing  year  of  the  Nineteenth  Century. 
The  compound  increases,  for  facility  in  computation,  are  taken  at  slight 
changes  from  their  actual  value,  as,  for  instance,  4%  compounded  for  ten 
years  is  figured  as  50%  increase,  instead  of  48.02%,  the  actual  figure;  5% 
is  figured  at  60%,  instead  of  02.89% ;  7%  compounded  is  figured  as  80% 
in  ten  years,  instead  of  79.02%;  8%  is  figured  as  only  110%  instead  of  115.89. 

(Ltmg  Ton§.) 
Year.  -At  4%.  At  5%.  At  7%.  At  8%. 

1900 486,732  486,732  486,732  486,732 

1910 .730,698  778,771  876,117  1,022,137 

,1920 1,095,147  1,246,033  1,577,011  2,146,488 

.1930......      1,642,720  1,903,654  2^38,621  4,507,626 

1940 2,464,080  3,180,846  5,128,317  9,466,012 

1950 3,696,121  5,103,754  9,227,372  19,878,626 

1960 5,544,181  8,166,007  16,609,269  41,745,115 

1070 8,316,272  \ZjfX6fil2  29,896,685  87,664,741 

1980 12,474,408  20,004,980  53,914,033  184,095,956 

1990 18,711,613  33,447,068  97,045,260  386,601,507 

2000 28,067,410  52,516,748  174,681,468  811,863,165 
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UDGERVilOOD 

HOISTING  ENGINES 

Ai'e  Standard  for  MiuGm 


UDGERWOOD  DOUBLE  GEARED  MlMiHG  HOtST 

The  cngraYiivu  illustrates  our  18x24  size  of  Double  Geared  Mining  Hoist. 
This  engine  is  equipped  with  our  regular  form  of  post  brake,  whkh  is  operiled 
by  one  of  the  hand  levers  shown  in  the  rack,  having  a  thuml^latch  and  quadrant. 
and  \s  so  compounded  that  it  will  safely  hold  any  load  the  engine  is  capable  of 
hoisting. 

The  drum  i:cars  are  ten  feet  in  diameter,  and  the  drum  nine  feet  in 
diameter  and  iive  feet  face.  Fiv€  of  these  engines  are  In  sticctssfat  cperafhn  9t 
the  mines  of  the  Citumef  and  H tela  Mining  Company,  hoistinji;  from  a  depth  of 
four  thousand  feet,  compressed  air  heiny:  used  instead  of  steam. 

Afore  than  25,000  Lidgerwood  Hoisting  Engines 
(Steam  and  Electtic)  Now  in  Use 

Send  for  a  Copy  of  our  M^aftjf  Catalogue 
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Chicago  Htw  OiSt^ni 
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Copper  Range 
Consolidated  Company 

Office,  27  State  Street,   Boston,  Mass. 
William  A.  Paine,  Frederic  Stanwood. 

President  Secretary  and  Treasurer 


Copper  Range  Railroad  Company 

Houghton,   Mich. 

R.  T.  McKeever,  General  Manager 


Champion  Copper  Company 

Painesdale,   Houghton  Co.,  Mich. 

Lucius  L.  Hubbard,  General  Manager 


Baltic  Mining  Company 

Baltic,   Houghton  Co.,  Mich. 


F.  V^.  Denton,  Superintendent 


Trimountain  Mining  Company 

Trimountain,   Houghton  Co.,  Mich. 


F.  W.  Denton,  Agent 


Michigan  Smelting  Company 

Houghton,  Mich. 


F.  L  C*in»,  Superintendent 
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Cal^ll»he4  ISSfl 


IH«bll«Ked  t:v9ry  Th\tni4ay 


An  lUusfrafed  Record  of  Mining, 
Elecfrica/  and  Engineering  Progress 

Tht  Only  Advtrtising  Madium  of  Its 
Class  In  tht  Southern  Kamisphsrt 
— Hs  circulation  covtrs  tha  whola 
of  thf  new  Commonwtalth  .    .    . 
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BALDWIN 
LOCOMOTIVE  WORKS 

■INE  LOCOMOTIVES 


hv  Steam,  Cf^ni pressed  Air  or  Elec- 
iric  L«jt;ornrjti%'L's  built  in  connection 
,;houfic  Klrctric  Manufactunng  Co, 


BURNHAM,  WILLIAMS  &  GO. 

RNILADELPHEA,   PA. 


Mining  Literature 

The  ENoiNEKRiNO  Magazinr  is  essential  to  every  miDing* 
man,  no  matter  what  miDing  periodicals  he  may  read.  The 
Rkvikws  ftnd  Index  in  each  issue  g-ive  htm  an  expert  digest  of 
the  most  valuable  special  articles,  on  every  phase  of  Mining'  and 
Mining  Engineering'  which  have  app**arL*d  dnrjug  the  month  in 
the  entire  Engineering  Press  of  (treat  Britain*  the  Continent, 
and  the  United  States— a  body  of  literature  which  no  wide-awake 
engineer  can  afford  to  ignore,  or  attempt  to  master  unaided. 

The  expenditure  of  hundreds  of  dollars  fur  su Inscriptions, 
and  hours  of  laborious  reading  of  numerous  foreign  and  domestic 
journals,  would  not  secure  what  is  ohtaioed  by  a  few^  moments' 
reading'  of  Tuk  Exginkerino  Magazine  each  month.  It  is  essen* 
tially  **a  busy  man's  magazine;"  and  Its  v^rholc  aim  and  purpose 
is  to  keep  the  reader  iti  ehme  touch  with  all  engineering  and 
mechanical  development  at  home  and  abroad. 

tX^rite  for  Folder  *'  The  Bngineermg  Indejc.*' 

THE  ENGINEERING  MAGAZINE 

140-142  Nassau  Street,  New  York 


The  Mass  Consolidated  Mining  Company 

CHABLES  A.  LAMB»  Fr^uldptit  FRED  W*  HITNTON,  Vlee-pPreftldent 

WILFKED  A,  BANCROFT,  SccrttarF  and  Tr«a4Urcr 


AMUmL  MEETIHQ  SECQHD  THURSDAY  tH  MARCH. 


Essfern  Office 
6  Beacon  Street,  BOSTON,  MASS. 


Onlanagon  Coun\>i ,  W\c\vv^^^^ 
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BOILERS  FOR  MINING  SERVK 


Must  be  Simple  in  Construction,  Safe  in  Operation. 
Easy  of  Transport  and  Erection,  Efficient  with  Low- 
Grade  as  well  as  High-Grade  Fuel,  Reasonable  in 
Cost,  Easy  to  Force  in  Emergencies,  and  above  all, 
EASY  TO  CLEAN 

THE  STIRLING 
WATER  TUBE  SAFETY  BOILJ 


Possesses  these  features.     It  is  so  far  superior  to  all 
other  types  in  these  respects  that  it  is  justly  re^rded  as 

THE  IDEAL  BOILER  FOR  MINE  USE 

Made    entirely    of    wrought    steel,    with    no    caps   or 
gaskets.      No  flat  surfaces  or  stay-boUs.      Four  man- 
holes   give   access    to    the   entire   interior,    exposing 
every  rivet,  joint  and  tube  in  the  boiler 


Combined    Boilers  and   Superheaters,   and  Independ- 
ently-Fired Superheater,  for  alt  pressures  and   super- 
heats up  to  250°  Fahr. 


THE  STIRLING  COM  PA  I 
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Green's  Fuel  E^conomizer 

SAVES  ''  "%""'  IN  FUEL  GIVES  ''  "%""'  ^fL^^^, 

20  ptr  ccnf  40  per  cent  DlEMm 

MsLny  other  advantages  given  ii\  our  catalog. 

3ur  Economizers  are  worlcing  in  the  leading  Gold,  Silver.  Copper 
and  Coal  Mines  of  the  world.     Why  not  in  yours? 


VE  BUILD  AND   INSTALL  MECHANICAL  DRAFT  PLANTS 

GREEN-MATTEAWAN 

STEEL    PLATE    FA/fS,    'BLOWE'RS, 

EJTHAl/STE'R,  TTtESSVTtE  BLOWE'RS, 

etc,,y^or  all  purposes. 

If  you  Ar.  interested  wrrlte  for  oet*Iag. 

FHE  GREEN  FUEL  ECONOMIZER  CO. 

MATTEAWAN,  NEW  YORK 


ransvaal  Copper  Company 

Oroanizcd  undcr  Laws  or  W.  Va. 

CAPITAL     STOCK.     $6,200,000 
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FIHK SI.  Lonis  Park,  M/iifl.  V.-Prea.  Alfred  Vogeler  Drug  Co.  Treasurer ALFRED  VOGELER 

P^j^Mmnejo.^  Sugar  O.  LOUIS  HEHM AN..,.        anchnatl.O.    Secretary 0.  C,  RASCH 

T.vLv  ^  * Hf^ltl'                   Secy.  Tij-a  Malt  Co.  ' 

ilLEKS  Cindnaatl.O.     ..-„„-_«„.,._--    ^,    .      .,  ^     Suoerinteadtnt 0.  L.  NEER 

'  J  M  Eflen k  Co  Wholetole          BERNHARD  FREIBERG.. Cincinnati,  0.  •»"F«""»"««"»             v.  i..  «•.•.« 

*  Saddlery  Hardware.                            With  Freiberg  &  Workum.  Metallurgist.    DR.  A.  SANDBERG 

?,?^  m»^    etMeiMni^T.  o             COPPER  SMELTER-  SILVER  SMELTER- 

rji;?.   S^il!!  Ito.                                                                LAV.RD..  SONORA.  MCX.  CUMPA..  SONORA.  M.X. 


Mercantile  &  Financial  Times 


•DEVOTED  TO  THE  irJTERESTS  OF  MINING,  STOCKS, 
BONDS.  BAr«ING,  INSUKANCE.  KEAL  ESTATE. 
ni,     QprrfOH     COMMEKCE     AND     INDUSTKY. 


Circulation,  iS.OOO  Weelily 

Advertising  Rates  on  Application 
4ulMerl|»tion,  $5.00  per  year.    IS  cts.  per  copy 


Mexico  Booming 
in  London 


During  the  past  four  years  Mexico  has  been  attracting 
considerable  attention  among  English  investors,  and  the 


r<i 


rv\ 


$outb  Jimerican  Review 
}\U  iDexican  Jiffairs 


_>^i 


a  hfgh-class  monthly  fllustrated  paper«  was  established  in  April, 
f  904^  to  cater  for  the  large  class  of  wealthy  people  who  wish  to 
learn  about  Mexican  matterst 


If  you  desire  to  know  Eogllfifi 
opiofofi  on  Mcxiatn  matters,  ftib- 
scrtbe  to  the 

SOUTH  AMERICAN  REVIEW 
AND  MEXICAN  AFFAIRS. 

AiiQtial  Sybscription,  7s,  6d, 
Send  iateraatioiial  money-ordcf  to 


If  you  desire  to  appea.!  to  Eiif  (oh 
iovestors  loterested  in  Mcxicaii  ven- 
tures, advertise  in  the 

SOUTH  AMERICAN  REVIEW 
AND  MEXICAN  AFFAIRS. 

For  Umui  lukbrcu  Advt.  MLAtactf*  29, 
BuinghAll  tt. ,  Loodon*  B<  C  Do  «a  ftt  «uc« 
white  the  present  kwr  rate*  < 


UL 


SOUTH  mERlCAN  REVIEW  AND 
MEXICAN  AFFAIRS, 

28,  Basinghall  Street,       -        -        -       LOHDON,  B.  C 


THE  COPPER  HANDBOOK  ADVERTISER. 


MANGANESE     STEEL 

Crusher  Jaw  Plates  and  Liners 
Skip    and    Mine    Car    Wheels 


Are  used  by  the  principal  Copper  Mining  Companies 
because    they    WEAff    \Nlll    and    00    NOT    BREAK 

MADE    ONLV    BV 

THE  Taylor  Iron  &  Steel  Co. 

Send  for  Catalogue  High  Bridge,  New  Jersey 


HANCOCK,  MICHIGAN 


dihectors 

Jbco^  Bfter.  durlen  Brts|F3,  Jamea  CHyitoweth,  Jam^s  R»  C(K»per,  J«nies  Mer^r,  John  D. 

CitddJhy,    Harry   P.   Fay,     Atb«rt    M.   Or«y.     Rufus    R.   aoodell.    Lesilfiji   Kars^r, 

Jamea  M*clNauKliton.  WlUiam  E,  PariialJ,  Ornlmni  Pope.  (Jcortfe  Rupp«. 

Allen  F.  Ree«.  Bdgar  H,  Towar«  Charles  H.  Hall,  Archtbatd 

J.  Scott.  Chiirles  A.  Wright 


SPECIAL  EXPERT  ABILITY^ 


tn  th«  maDaAemoDt  of  edtaten  thin  ( 4>mpaiiy  ai^snres  raspousibUitjr.  ezpeHence  and 
ap^cial  expert  abilitj.  It  ha»  a  flxed  placo  of  busineBs^  fixed  buaitiess  hours  and  it  can 
haadlo  th«  fuada  of  estates  more  »?cnnomiciilly  than  is  pcnsfbte  with  private  persims.  It  la 
ebartared  to  act  as  extM^ator,  admiuii^trator,  KniLrdlaa  aod  i&  every  other  trost  capacity. 

/VVom4&V    to    L^OAti    Gtf\    Real    Estate 


T\\e  Superior  Savings  B^i^l^ 

CAPITAL  AND  SVRPLVS— $70,000 
DEPOSITS        .       .       ,       .       900.000 

1  nisaets  i  Eiirinl  Bankiig  Buiiness.      ::      Receivei  Comniflrcial  Iccot nts  Subject  to  Che 

PAYS  A  PER  CE^fT  INTEREST  ON  SAVINGS  DEPOSITS 


L. 


A,  WRIQHT,  PrcMident       JACOB  8  A  BR »  Vk«*Pf«aldeii\       MV,  C.  CkHIC^n^VX. 


THE  COPPER  HANDBOOK  ADVERTtfSEli. 


t^^l 


FARREL  .£  CRUSHERS 


U- 


BACON'S 

CRUSHING 

ROLLS 

SEND  FOR  UTUMiC 

FIRRELFOUNOITiM 
MICHINE  COMMIT 

EARLE  C.  BACOI 

HAVEHniR  lUdOtlC 
NEW  YORK 


lUL.  iOl^EU^ 


^ 


^* 


THE  MINE  &  SMELTER  SUPPLY  COMPANY 


EL  PASO,  TEXAS  SALT  LARC  CITY,   UTAH 

MEXfCO  r.^-r^     MFX  A2  SROAOWAY.  NEW  YORK 

DENVER,  COU 
THE   LARGEST   MIIIIG    MACKIIERT   ROUSE   II   THE   WORLO 


^W 


WiLFLEY  Concentrating  Tables 


7.500    IN    USE 
INE,     MILL.     SMELTER     AND     ASSAYERS'     SUPPLIES 


MIHES  AND  MINING 


Yhq    will    he    better    posted    as   to    the 
values  of    Lak«  properties  if  you  read 


THE  NATIVE  COPPER  TIMES 


It  deals  with  actual  conditions  in  Mioeft,  Mills 
and  Smelters;  goes  after  and  gets  reliable  uiin- 
ins    news    for   the    information    of  8ul)8critK?rd. 


3:2.00   PER  ANNUAL 


* 


ADVERTISING  RATES  ON  APPLICATION 
J.  H.  WILSON.  Editor  and  Proprietor        -        -         LAKE  UNDEH,  MICH. 


IPPER     STOfiKS  i  BEFORC  BUVING  CONSULT 

IDUSTRULS  1  6E0R6E  GIRLIN6  &  COMP'Y 

ELECTRIC  LIGHT  I  fourth  floor,  temple  court 

TELEPHONES  I  MinNEAPOLis,  minn. 


Fur  t»liab\«?  infrtrmiition  f*^*r«rftinK  th.*  *»;•(«»   Siiwr.  (upi^r  *t»4 

SIMILKAMEEN    VALLEY    REGION 

W.  C-  McDOUGALL,  Princeton.  BHtUh  Columbii 


PRINCE  OF  WALES  ISLAND 


ALASKA 


Ex-Governor  Swineford  makes  the  following  predictions: 

NSIDE  of  ten  or  twelve  years  Prince  ot  Wales  Island  will 
dictate  the  price  of  copper/*    In  explanation  of  this  re- 
markable prediction  the  Governor  says:     **In  ten  years 
large  portion  of  the  copper  consumed  by  the  world 
each  year  will  be  supplied  by  Prince  of  Wales  Island/* 
As  he  says:     **The  ores  carry,  in  addition  to  the 
copper  value,   more  gold  than  is  contained  in  the  ore 
lined  in  the  famous  Alaska-Treadwell  mine  on  Douglas  Island." 
Governor  Swineford,  was  formerly  State  Commissioner  of  Min- 
eral Statistics  of  Michigan  and  his  statement  is  not  overdrawn. 

The  largest  copper  property  oo  Prince  of  Wales  Island,  Alaska, 
is  owned  in  fee  by  the 


^^. 


ALASKA  COPPER  CO. 


and  located  on  Copper  Mountain  and  directly  on  tidewater. 

This  Company  owns  eighteen  full  claims  and  eighteen  mill-sites, 
with  three  large  bodies  of  high  grade  ore,  at  least  one  million  tons 
of  which  are  immediately  available  and  can  be  taken  to  the  smelter 
by  the  aerial  automatic  tram,  which  is  already  installed. 

The  Company  shipped  525  tons  of  this  ore  to  the  Tacoma 
Smelter  and  it  averaged  24  per  cent,  copper-smelter  returns. 

A  240  ton  smelter  is  just  completed  and  will  be  in  operation  in 
a  few  weeks. 

The  Company  owns  a  water  power  developed  to  600  horse- 
power that  can  be  developed  to  25,000  horse-power. 

Its  saw-mill,  air  compressor,  electric  light  plant  and  smelter 
all  run  by  water  power. 

It  has  twenty  million  feet  of  timber  on  its  property. 

Ore  can  be  mined  and  delivered  to  the  smelter  at  a  saving  of 
$3.00  per  ton  over  the  ordinary  cost. 

The  property  is  unencumbered,  smelter  and  all  improvements 
paid  for  and  Company  out  of  debt- 

A  small  amount  of  stock  is  ofiered  to  raise  additional  working 
capital. 

FOR   FULL   INFORMATION  ADDRESS 

lUSKA  COPPER  CO.,  206  Globe  Block,  Seattio,  Wasli. 

Or  C.  E.  LOVETT,  Eastern  Representative! 

^Q  C«>T\^tfi»%%  Street,  BOSTON,  MAM. 


I 
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THE  COPPER  HANDBOOK  ADVERTISER. 


tii^hi  in  thm  Heart  of  the  'Bhbee  Quadrangle 

$1.00  A  YEAR 


i 


I BISBEE  WEEKLY  MINER 


GoQtmiiiiDg  all  of  the 

Warren  District^  Tombstone  Dis- 
trict  and    Sonora  Mining  News 

And    Newa    thm^t    Q«n    ba    Rolled    Upon 

t^iiUd  to  jflr  Jkddnsi  in  tht  Uoittd  Si»t€t 


THE  MINER  has  the  reputation  of  calling  a  spade— 
.  spade, 

I  If  a  mining  property  is  good  it  says— "W's  good/' 
!f  it's  bad  it  says— "It's  bad." 
If  it's  a  fraud  it  speaks  out  boldly— 'Mt's  a  fraud/' 
Hence,  it's  a  good  paper  to  have. 


r 


The  Daily  and  Weekly  "Miner  for  $7  a  Year 
The  Daily  AJone,  $6 


j\.dilre*i*r  ail  communrcafton^  to — 


I  TBt^bee,  Arixona 


fSE  ddPPBft  iJANDBOOn  AhYtlliftSEn. 


Important  to  Investors 


Investors    ia    Government     Bonds,     Railroad 
and   Industrial   Securities    will   find    iti 

The  Wall  Street  Journal 

everything    they   need    to    know    about    tht^ir 
investments. 

The  Wall  Street  Journal 


is  the  largest  and  most  intluential  daily 
financial  newspaper  in  the  United  States.  It 
is  a  recognized  authority  on  financial  topics. 
It  has  an  Inquiry  Department  especially 
conducted  for  those  interested  in  stocks  and 
bonds,  and  inquiries  of  general  interest  are 
answered  free  o(  charge. 

The  Wall  Street  Journal 

already  has  much  the  largest  and    widest  cir- 
culation of  any  financial  journal  published  in 

this  country. 


$1  a  Month 


$12  a  Year 


Mak«  check*  to  order  of 

0OW,  JONES  tr*  CO. 

44  Broid  Street  Ne^w  York 


Copper  Smelting  Furnaces 
Copper  Converters 

Overstrom  Concentrating  Tables 


Ovcrnrotn  Cotkceocratlii|[  Tabic 

This  table  U  rapidly  replacing  other  tab  lev  in  the  Michiifan  copper 
9Ufitry.  and  is  treatinff  the  bulk  of  the  concentrate*  in  the  lead  and  sine 
fields  of  the  Middle  "West. 


5ofe  lic«n*ecs  sAd  buildcn  of  the 

NEW  and  IMPROVED 


Ailis-Chalmers  Hancock  Jig 

for  concentratin(f  Gold,  Silver.  Copper,  Lead  and  Zinc  ores. 


AJIU-V.-U 'jnatf.-Uuiloek.  I^,  Mottircd 


TFfE  COPPER  HANDBOOK  ADVERTISER, 


•«M»*ci»i»Tio«i.  fa.oe 


Ore:s  and  Metals 

The  Leading  Mining  Journal   of  the   Weet 
DENVER. COLORADO 


January  1,  1905 • 
Dear  Sir:  — 

We  will  make  no  remarks  as  to  the 
merits  of  ORES  and  METALS  but  let  you  judgj 
for  yourself. 

If  you  are  considering  advertising 
or  subscribing,  tell  us  where  you  are  at 
and  we  will  cheerfully  send  sample  copy, 

Soliciting  your  patronage,  we  rei 

Respectfully  yours, 

ORES  and  METALS, 

By  S  .  Z.  Silversparre, 


"II 
i 


Die.  S./M. 


Publij 


with   Pullman  sleeping  cars  and  equip- 
ment  of  the   most   modern   type    between 

/hicagOv  Milwaukee 

i    points    in    the    Upper   Peninsula   of   Michigan,   including 
important  points  in  the 

iron  and  Copper  Country 

Die  direct   route  to  and  from  Calumet^  Hancock*  Houglitt^fi.  Mnrqutttc, 
Ishpemini,\    Negaunee,    Escanaba,    Mfn«>niinet%    Marinette,    Green    B.iy, 
Applt'tfjii,  Neenah-Meiiaslia,  Oshkosh»  Fond  du  Lac,  Milwaukef,  Racine, 
Kenosha,  Chicago  and  all  points  Suuih,  East  and  West. 

The  Best  of  Everything. 

in  oiotlern  railway  service. 

All  aijieiirs  sell  tickets  via  this  mute. 

For  [till  infurmation  apply  to  C.  E.  Webb,  General  Agi^nt, 

Houifhton,  Mich.,  or  lo 


I 

1 


^ 


The  Only  Double  ^Track  Railway 

between  Chicago 

and  the  Missouri  River. 

Fasst  trains  each  way  daily  between  Chicago  and  Onrkaha^  Sioux 
City  and  the  Black  Hills,  Cheyenne,  Denver,  Ogden,  Salt  Lake  City, 
San  Francisco,  Los  Angeles  and  Portland,  provide  for  passenger  iraffic 
between  the  East  and  the  West  over  this  transconiinental  highway. 

The  9,074  miles  of  railway  embraced  in  Ihe  Nurth- Western 
System  penetrate  to  every  point  of  importance  in  Northern  Illinois, 
Wisconsin,  Northern  Michigan,  Southern  Minnesota,  Iowa,  Nebraska, 
North  and  South  Dakota  and  Wyoming,  with  connections  to  the 
Pacific  Coast. 

This  service  is  so  far  readying  and  complete  that  it  prt>vides 
perfect  transportation  facilities  between  more  tlian  seventeen 
hundred  cities  and  towns  of  ihe  West  and  Nurtliwcst,  with  a 
tributary  p<jpulation  of  uver  seven  milliiui  per»ple. 

The  Best  of  Everything. 

Alt  au'ciitb  He[\  tklcelK  via  ihis  mute. 

Full  iDlorniation  and  itoseripHve  ImcikU-rs  turnishfil  on  application  10 

C  K.  W'KltH,  (ieiirral  AKi^fit,  [louis'littirK  Mich.,  or  to 

W.  B.  KNISKERN,  C.  A.  CAIRNS, 

PasBcnjrcr  Traffic  Mflnaiccr,  tlen'l  PmM*T  And  Ticket  Affcnt, 


u 


THE  COPPER  HANDBOOK  ADVERTISER. 


All  Copper  Mines    | 

of  the  Worldt  are  listedt  and  detailed  information  regard- 
ing them  is  on  file.  New  mines  and  mining  companies 
are  added  as  they  appear,  and  the  list  kept  fresh  and  ac- 
curate  by  daily  additions^  emendations  and  corrections. 


The  Copper 
Handbook 


Is  the  published  annual  summary  of  this  stock  of  data.  To 
those  desiring  further  details  regarding  any  copper  prop- 
erty or  mining  company,  or  particulars  regarding  any  of 
the  numerous  new  mining  companies  appearing  so  fre- 
quently, the  information  in  these  files  is  available.  Terms 
for  this  service  are  very  reasonable,  the  charges  depending 
Occessarily  upon  the  work  required  in  summarizing,  ana- 
Jirzing  and  securing  the  information  desired*  The  service 
i»  not  free,  because  it  costs  money  to  maintain  an  efficient 
t>fjreau  of  this  sort.  The  kind  of  information  that  is  given 
^«e  —unless  furnished  by  a  competent  party  out  of  friend- 
*I:iip— is  usuaUy  worth  about  all  it  costs,  except  in  the 
^^.ses  where  it  proves  very  costly  indeed.    Address  all 
^^^quiries  or  other  communications  to 

llORACE   J.   STEVENS 


Houghton.  MICHIGAN   <<   u.  s.  a. 


THE  COPPER  HANDBOOK  ABVf^RTiSEH 


I 

I 
I 


F  you  ^want  to  keep  up  -with  the 
latest  happenings  in  the  ivorld  of 
Mining; 

F  you  ^v^ant  to  know^  of  the  latest 
Metallurgical  discoveries; 

F  you  ^'^ant  to  keep  abreast  of  the 
latest  Inventions  and  Improve- 
ments in  Mining  Machinery; 

SUBSCRIBE   FOR 


niNIING^?^ 
REPORTER 


The  Practical  Mining  Journal 

E«tAbU*h«l  1877 

52  Issues,  containing  more  than  1400  pages 
of  reading  matter,  per  year,  for 

$3.00 


Correspondence  Solicited 


PUBLISneDr  BY 


The  Industrial  Printing  &  Publishing  Co. 


DENVER,  COLO. 


I 


4 


f    THE  C 


COPPER  UANDmXJK  ADVKHTiSEH. 


luilds  the  Best  Mine  Pumpi 


^ 


^ 


ri^ 


HI.  Prescott  Steam  Pump  Ca. 

IVAUKEC      ^«     WISCONSIN 


Ilere^td  in  'Boundary  Mine^  you  should  read 
PHOENIX  PIONEER 
AND  BOUNDAKY  MINLSC  ^OV^HKU 


^  J  f  n  U«'  Iw-art  r»f  BritftUi  Coteaibia*f  _ 

E>0  tciiis  dally  :  is  1903  it  prod%e«4  l«v<lO04MM>  iwwiili  U 
f\«ws  ill  th«  Bo<uttdArr''S2.4MI  9«r  y#«f  • 
lb 


b.  Co.  1%\  B.  Wilcox.  Mgr.  Ptio»nU«  B,  C. 

auiPLK  COPT  ox  APPUCATIOS, 


J,  K.  SM^ 


MARQUETTE.    MICHIGAN 

L«^d  TtOaflL  La^na  L4tU»Jto#i  •bff%4 


ALL   <&    BALL 


THE  COPPER  HANDBOOK  ADVEBTiSER, 


PHELPS,  DODGE  &( 

99  John  Street    J^    New  York  City. 


^^  Dealers  in  Copper  ^ 

Arizona  Pig  and  Ingot  Copper.  Electroly 
CatKodes.  Wire  Bars,  Pla.tes.  Etc. 
P.  D.  Co.  Casting  Copper. 


SOLE   AGENTS   fOR 

Copper  Queen  Consolidated  Mining 
Detroit  Copper  Mining  Co,,  of  Ariioi 
The  United  Globe  Mines 
The  Moctezuma  Copper  Co. 


K 


LONDON    HOUSE 

PHBLPS,  JA/VIBS  A  CO. 

16  LEADENHALL  STREET 

CABLE    address:     ITtNERANT,     NEW    YORK    AND    U 


nW?  COPPER  HANDBOOK  ADVEFTTSEn, 


The  MEXICAN  ESFVESTOR 

Devoted  to  Foreign  Investments  in  Mexico 


Publflhed  every  Saturday  m  the  year  by  the  Investor 
Publishing  Company,  P.  O.  Box  2327,  City  of  Mexico. 

Subscription  rates:  $5.00  per  year ^  $2.50  for  six 
months;  $1.25  for  three  months. 

Advertbing:  rates:  $5.00  per  inch  per  month.  Special 
terms  for  Jong  contracts*  All  advertisements  arc 
payable  in  Ainerican  gold. 

The  paper  is  published  in  the  English  Language  and 
is  under  able  editorial  and    business    management* 


*W 


T^  COPPER  ERA 

CUFTON,  ARIZONA  j 

<\  LOCAL  MINING  JOURNAL; 

sTmsr^mv'rfrhwi  ITnHcd  States,  Mexico  and  Canadft,  S3./M)  ' 
SLBSiKirxiUN  J  j^j,  (jiher  Ccnintrles  In  Postal  l?nlon,  «a.00  ^ 


t/  Paso  6  Southwestern  R.  R. 

(BETWEEN        (    III  CfkHMMH  HACOl/{ltl  j 

EL  PASO  \      '""'"w  ^ 

AND  (        CUFTOM    MOHENO  ^H 

dn,  BxctUcnt  H«l«li.  Sunthin«  All  tht  YtAr.     GoU.  SJ^H 


BinSQH    TOMBSTOHE 

fMftBAMK  HMCO 
BISBU  DOVCiAi 


W  TmkiM,  New  Equipment.  Dio^g  CUtu,  BxccUcnt  H«i«li,  Sunthin«  All  tht  YtAr,     Gold,  Sifm 
and  Copper  Mining.  Stock  RxUing. 

Tkesh^ruifRo^utttoth.  Soufhem  flf/zofia  and  Northern  Sonora 

CrtSt  Copptf    Regton    of ^^ ■ — 

[  K,  STILES,    Oenera^    f night   an«J    Passejiger  MgenI,  EL  PASO,   TEXAS 


,ii>i  r.ii  i  iojtrl 


THE  OLDEST.  BEST,  MOST  WIDELY  C| 
LATED  AND  INFLUENTIAL  MINING  p) 
IN   THE  WORLD. 


Cbe  IHiniiid  3oum< 

Railway  &  Commercial    Gazei 


(established  1835) 
Circulates  All  Over  The  World  Amonost 

Miners,  Metallurgists,  Engineers,  Manufaclurei 

Capitalists 


ADVRRTISEMKNT  AND  BDfTORUI.  t>rFR*RS: 

46,  QUEEN  VICTORIA  ST..  LONDON.  ENGI 

EVERY  SATURDAY-PRICE,  SIXPEMCE 

THE  AMUUAL  SUBSCRIPTION,  InotudlnR  Postage  to  any  Pi 
World,  is  97.00,    Payable  (n  advance. 


The  Mining  Journal  advocates  the  interest  of  the  Mit 
Metallurgical  industries  at  home  and  abroad,  and  has  a  uniffm 
(ttfion  for  its  Special  CorrrMpondenca  from  all  the  Mitring  Distri 
iIk'  World,  and  also  for  its  Prices  Current  of  Metals,  wl 
bought  and  sold  in  all  parts  of  the  globe  upon  the  has 
"next  published  Mining  Journal  prices," 


L^ 


-A  CTIA^J^T^  •/CI\/'R^At,'~*'An  interesting  Uct  w  cunm 
*The  Miming  Journal'  is  that  with  the  year  1905  it  enters  ufun  the  third 
ten  years  of  its  existence,  having  been  established  in  the  year  1.S35, 
score  years  and  ten  may  he  the  span  of  lite  allotted  to  man^his  period 
ness  drawing  at  that  ay:e  to  a  close,  it  is  not  so  with  'The  MmrWG  Jouit 
has  written  no  wrinkle  upon  its  brow;  stronger,  brighter,  better  Ih 
great  goc»d  to  mining  men  all  over  the  world." — Los  AngtUs  AftniH 
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LEVIATHAN  BELTING  FOR  HEAVY  SERVICE 

Our  Speda/ffes: 
MAINDRIVE  J^    ELEVATOR   J^   CONVEYOR  BELTS 

LARGS  STOCKS.  PROMPT  SHIPMENTS. 

MAIN  BELTING  COMPANY,      55-57  Market  St.,  Chicago,  Illinois. 

FHILADELFmH,  1215.1245  Carpeafer  SI.  BOSTOH.  120  Fearl  SI.  BUFFALO,  40  Pearl  SI. 

Write  for  illtnirated  CtkisJogue  **F^ctr  and  Samples. 


THE  HONEY  MARKET  REVIEW 

PUBLISHED    EVERY    SATURDAY 

A  WEEKLY  RECORD  OF  TRADE  AND  FINANCE 

ESTABLISHED    1860  PRICE    SIXPENCE 


This  Journal  has  access  to  tho  hk'lic^t  soiircr^;  of  in  form  at  ion,  and  com- 
])risi*s  almost  cxclnsivoly  oriKinal  and  condrnstnl  inatt«>r.  THE  MONEY  MARKET 
REVIEW  furuishes  iodepondMut  conini<Mits  iiptin  tlir  various  ('oiiinit>r('ial  ami 
Fiuancial  Topics  of  the  day ;  Li-adin*?  Articles  uiK»n  Hank  Ki'tiirns.  llir  Mmn-y 
Markot,  and  kindred  inattors ;  full  details  <»f  tlio  intiviMnt-nt^  in  thf  StiM-k  Kx- 
chancf*  and  in  Public  Securities  of  rvcry  kind ;  si>i'cial  and  copious  KciM>rt<  of 
the  Meetings  of  Public  Companies ;  and  SrK>cial  Analy-^is  nf  th«r  Acvount^  and 
Positions  of  Railway,  Baukiuff  and  other  undortiikin^s,  Honw.>  and  Forri^'n. 

THE  MOIET  MARKET  RETIEW  is  one  of  the  best  mediums  for  Advertisements  seeicing  Capital 


EDITORIAL  AND  ADVERTISEMENT  OFFICES: 

55  WOOL  EXCHANGE,  COLEMAN  ST.,     LONDON 


iJltrlitgan  (UnUrij?  of  MxntB 

F.  W.  McNAlR,  President 

A  State  institution  located  in  the  Lake  Superior  Mining  District.  Facilities 
oflFered  by  this  region  freely  used  in  College  instruction.  New  Metallurgical 
building  opened  in  fail  of  1904.  For  Year-Book  and  list  of  graduates  and 
their  occupations  apply  to 

Houghton.  Michigan.  PRESIDENT  or  SECRETARY. 
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OulutH  931 


FRED  H.  MERRin 

314-316  PALLAOIO  BUILDING 

DULUTH,  MINN. 

I  devote  my  entire  time  and  attention  to  the  following 

STOCKS 

North  Butte  Mining;  Company 

Calumet  %l  Arizona  Mining  Company 

Calumet  &  Pittsburg  Mining  Company 

Lake  Superior  &  Pittsburg  Mining  Company 

Pittsburg  6c  Duluth  Mining  Company 

Junction  Development  Company 

American  Development  Company 

Chiricauhua  Development  Company 

Manhattan  Development  Company 

Black  Mountain  Mining  Company 


I  guarantee  prompt  and  satisfactory  execution  of  your 

orders  at  the  best  prices  in  the  country  and  also 

prompt  delivery  of  certificates 

Daily  market  letter,  giving  all  the  Information  from  the 

properties,  conditions  of  the  market,  and  latest 

news  In  general,  mailed  to  interested 

parties  upon  request 


Medium 


The  only  miniiij^,  fmancml  and  general  industrial  jnurna!  in  a 
population  of  one  niillron  people  in  Cape  Breton*  Nova  Scotia, 
New  Bninswick,  Prince  Edward  Island  and  Newfoundland. 
H^tf  AdvocBLfe  will  tell  you  all  about  the  millions  of  dol- 
lars being  invested  in  iron  and  steel  manufacture,  coal  and  gold 
mining,  copper  minini;  and  in  lumber  and  pulp  mills  in  the 
above  provinces.  The  town  of  Sydney  which  had  2.000  inhab- 
itants three  years  ago  is  now  t  city  of  15,000  people.  The  boom 
is  on  the  increase. 

in    AHv^Prti^incf     ^^^  M»iiufBtCtur«rs  of  M*ohlr\ery.    Ftr\«i\cU]    Nn^n- 
an  nuvciiJ.ui^  ^^^^^  ^^^  othe«.  tK<»  ADVOCATE  is  unexcelled. 

The  paper  has  been  published  20  years  and   has  SL 
lar^e   circulation  in   Canada*  New   England,  Great 
Britain  and  the  West, 
Information  regarding  opportunities  for  securing  vahiable   Mining  and  Timber 
propositions  a  specialty. 
S\ibacrlptlon  Prlco,  $1  Per  Yen.r  In  ftdv&no# 
Advertising  Rates  on  application. 

THE  MDUSTRIRL  ADVOCATE       ■       ■        Halifax.  Canada 


Wisconsin  Bridge  &  Iron  Co*, 

OF  ME-WAUK^  WIS. 


Vc  b*vc  Vaigoti  an4  Gtaitnictcd  Downi  of 

ROCK  HOUSES,  STAMP  MILLS, 
POWER  BUILDINGS,  Etc., 

NOW  IN  SUCCESSFUL  OPERATION.  WRTTB  FOR  INPORMATIOI*. 

J.  F.  JACKSON,  Eflfineer.  Slieldea  Buildins,  Houfhtoa,  Micb.    TeL  291, 


i 


TH E  COPPKH  fiAM^n'i"fs     i  r- 1  /  n  i  t .> HR. 


WHEN  YOU  WANT 

Absolutely  Dependable  News 
of  the  World's  Mining  Fields 


WRITTEN     BY    MEN    WHO     KNOW 
MINING   IN    ALL  ITS   BRANCHES 


R  El  i\  D 

m  MINING  WORLD 

CHI CAGO 


With  a  staff  of  writers  unexcelled  by  any  mining 
publication  in  the  world,  The  MINING  WORLD 
is  now  the  recognized  and  acknowledged  authority 
on  Mining  and  Metallurgy  and  its  kindred  subjects. 


»Ufi»CRIPTrON    PRICE 

Unjfed  States^  Canada,  Mexico*  Cuba,  Porto  RJco«  Hawati,  Ptinipt>In«4,  f34^IO 
Oilier  Countries *  ,      5wO0 


A   sample    copy   will    be   mailed    free   to   any 
one  Interested  In  mining  on  receipt  of  request. 


Address  All  CommiiiikiUoiLtU'mmNtKa  WailO,  J 420  Noiudnock  Rlack,Cluci|0 


THE  COPPER  HANDBOOK  ADVERTISER. 


29 


PORTAGE  LAKE  FOUNDRY  & 


ErfMd  last.  Forty 


MACHINERY  CO. 

Hancock,  Michigan 


MMufwcfurtrs  of 


Ths  most  complcfc 
Foundry  aitd  M*ch«ie 
Shop  for  mmmf  work 
in  the  Nonhfwes. 


DESCRIPTIONS  OF  MINING,  MILLING  AND  SMELT^ 
ING  WORKS  MACHINERY. 

We  make  Jigs  and  other  Concentrating  Machinery,  Hoists, 
rifugal  Pumps,  Compressors,  Rock  Crushers  in  8  sizes, 
=le  Sheaves,  Rock  Hammers,  Cornish  Pumps,  Stationary  and 
ne  Engines,  etc.  We  have  recently  built  2  Walker  Casting 
lines  for  the  Michigan  Smelting  Co. 


i^v.  W«lw» 


Hoiste.  Centrifugal  Pumps,  Screen 
PUtes.  Stamp  Shafts.  Eccentric  Shaft- 
Porgings,  etc.,  carried  in  stock. 

No  matter  what  your  requirements, 
w«  can  meet  them — promptly,  fully  ana 
at  reaionable  prices. 


Correspondence  solicited. 


Ow  CkllM  Iroi 
Slamp  Skots 

mn  the  moft  durable 
that  •rtmMk.  aitd  Aie 
in  UM  in  every  Mirane 
FiiU  of  the  Union. 


r ^-yiTA^ 

THE  OLD  RELIABLE 


liner  ^  Manufacturer 

The  Best  Paper  in  the  Best  Country  on  Earth. 

>scribe  for  it Read  it Advertise  in  it  i 

Once  Tried  ^ 

Always  Taken 


ADVERTISING  RATES  AND  SAMPLE  COPIES  FOR  THE  ASKING. 
Published  by  tlie 

M.  &  M.  PRINTING  COMPANY 


EI^     PASO,     TB.XA0 


THE  COPPER  HASD&JOK  ADVERTISER, 


The  Moody  Corporation 

Dispensers    of     Financial     Statistics 
Capital   and   Surplus   over    $1,000*000 

Incorporated  under  the  law*  oi  the  State  of  Nr«r  York 


DEPARTMENTS: 


Book  Publishing: 
MOODY  PUBUSHING  CO. 


■viVHCfiK  or 


Moody's  Maoiial  of  Railroads  and  Gsr- 
pofation  Securities 

(utu«d  uinuaUr  in  May) 

Moody's  Classified  lavestments 

(First  «T\nu4.l  cditicui  in  |>rcjij 

Moody's  Cottpofi  and  Dhridead  Re^cr 

(U«ucd  annually  tn  Dcccnilwr) 

Abo  mJUccUancout  fhiAncial  and  •conocnic  pu^ 

Ucatjsona 

(SBKD  FOR  CATALOGUE) 


Periodical  Publishin|f: 

PUBUC  AFFAIRS  PUBLISH- 
ING COMPANY 

Publtahcr*  of  a  monthly  magazine  lot  tov«tton, 
finandcn,  and  men  of  alfain,  «nthUd  "PllbUc 
Alia.in«         In  pr«paratJan, 

(SEND  FOR  PROSPBCrUS) 


Financial  Inforntation: 

THE  BUREAU  OF  COR- 
PORATION   STATISTICS 

Optratfldin  coaoaclK^n  with  Moody 's  M^Oual 
Fumisim  Kporta  on  Railioada  and  oUmt  Cecpo«»> 
tloa  Inircttmaita  of  all  kiad««  b<M&  Amolean  Aod 
For«tien.  InvaJuabl*  to  tankaw,  hftikmK%.  ia- 
vatton,  corporaAkm  lawyer*.  «tc.  Hif  hly  con* 
mcadcd  by  Icadisf  fiaaoeiaJ  hoiuca, 

CHAS.  L.  F.  BRK>G£.  Maoaccr, 

CSBKD  FOR  CmCULAR) 

Mechanical: 

AN    UP-TO-DATE 
PRINTERY 

A  book  Hi%d  commercial  pHntfnf  plant,  makji^ 
a  mMcihXty  of  high-claaa^  arti»tic  f»4ntliM|  for 
bankers,  brok  era  «nd  financial  tnaytuttooa^  Large 
Cf«city. 

(SBND  FOR  INFORMATlOfD 


MANAGEMENT: 


lOHK 
KREDERJCK  B,  ADAMS.  V 


FREDERICK  B.  ADAMS 
CECIL  BARRET  - 
GEO.  CLARK,  Jr.,     .        . 
K    BAYARD  CUTTING 
C,  C   FRICK      -        ' 
lOlIN  MOODY     - 
I  r  IPHALKT  N.  POTTER 
CHAS.  IL  SABIN 


^rjd 


a 


MOODY,  President 

ice-PresJd«ni.  ELIPMALET  N.  POTTER.  Tf«atar«^ 

LOUIS  W,  ItOLSCMUft.  Secretary. 
DIRECTORS; 

'  St^cretary*  UaioM  Tratt  CompmAy^  AXbmnf^  H.  Y- 
M«*>rs.  Spencer,  T^nak  &  Co,,  Bankerv  N«w  Toi% 
-  Messrs.  Clark.  Dod«e  &  C«.»  Baak«r&,  New  Vork 

-       - N«w  Yoik 

Vice-Pte«ideiiU  Secuiity  Title  &  Truit  Co  .  New  Yoek 

Presideol  and  General  Manacrt 

-      Messrs,  Kcnnicult  *  Potter.  Banker^»  N*w  V.:^k 

Vicc-Pt evident,  Kational  Caatiaerdal  Bank.  Albanir.  New  ViM^k 


Office:     35  Nassau  Street.  New  York  City 


i 


^PFFJi  lL\Nhb(H)K    I 


REESE-HAMMOND  FIRE  BRICK  COMPANY 
Kigb  gradt  Silica  aid  Yirt  Bricit 

Tw  m\  Pirpofif  RfflttiHttg  Rlghlv    Refraciorv   imterlil 

^QRKS'.     Curwtnsvitit   and   Bo/ivar,    Pennsy/^arr/a,   and  Fshmonf,    West   Mirginii 
FITTSBURG  OFFICl :    Park  Building  GEHERAL  OFFiCES :    Boiivar,  Fa. 


HARD   COMMON    SENSC 

IN   THE   PRXNOPLES   OF   INVESTING. 

ONLY  lOURNAL  OF  ITS  KIND  PUBLISHED  IN 
THE  ENGLISH  OR  ANY  OTHER  LANGUAGE. 

Atnerican  In^Oe^ttnent^ 

BUFFALO,  N.  Y.,  U.  S-  A- 

EBiabUsbed,  January,  1890. 

Ptsljllsiied  montyy  at  one  ddkf  per  year  (no  less)  by  tlic 

/fiQ^^ra  Tubti^hin^  Co. 

Treats  mstructively  questions  pertaining  to  real  estate,  real  estate  secunties.  life 
insurance;  bonds»  mortgages,  savings  banks,  mining  investments,  municipal  securi- 
ties, banking,  legal  wisdom  for  the  layman,  management  and  investment  of  estateSi 
interest,  etc.,  etc.  Every  man  or  woman  owning  a  dollar's  worth  of  property 
should  be  a  subscriber.  Strictly  independent— a  great  rooter  for  new  ideas  ind 
the  '"weak  hole*'— fearless  in  its  opinions. 

91  .OO— And  \^vortH  It* 


^Victoria  Copper  Mining  Co. 

CILItll  AUSTti,  Pnsfdiit       CWAl  0.  HANCHEnE.  Vict  Pmltffil       JAIES  h  MAVES,  Hc'f  4  Tnu. 


n 


VICTORIA  MICniOAN 


VAVTvmi  orftoc 
63  STATE  ST.,   ROOM  630,  BOSTON 


An  Dual  U««tiii8r 
Fotirth  Monday  of  Fcbruftry*  Eaeh 


;b  Yeftr  I 


READY  APRIL  30.   1905 


CSTASLISHEO  Iff  1607 


THE  MINING  MANUAL 


FOR    1906 


The  Btmidard  RoferotiCii  Work  on  Mincat 
NINEZXEEINTH*     VEAR       OF       PUBI_IOATlON 

A  Record  of  Informatiofi  Concerning Mininf  Companies 

(Gold,  Diamondp  Sllvckr.  Copper »  Tin,  Iron  ^nd  oth^r  Mliia«, 
Colll«rle«.  Land  *nd  Exploration  Concerns,  etc.) 

ARIUNOED  IM  FOOE  SVCTIOiiS: 

Austrilislm,   South  African,  West   AMcaxi  md    >tiscellAiieoUf 

KtJLLUWtD  BY  LlSTH  OP 

MINING   COMPANY   DIRECTORS   AND   SECRETARIES 

Their  Names,  Addrp>*s^os,  and  DnMjriptioiis  and  Maminito  of  thti  CV>mt^»nii?w 
with  whicli  thoy  arp  connifM-teti ;  ft!><> 

MimNa  ENfilNEERS  WITH  THEIR  COMPAHY  COHHECTIONS 

AND  A 

DICTIONARY  OF  MINING  TERMS 

Ov»r  1.750  Patfes 

THE  MIKING  MANUAL  FOR  1904  fJlliS'i^JL^n^^  "  

AllHI  II Ai-.ASIANV.  IIOI  StlUlli   AhKirAN.  HitWKSr  At-  i 

ijQchi4iin>c  Indifin.  K^UJ^>^  CoJuiiiblnn.  Atnt'iintn,  ftc  .  an'!  > 

oerti»ortiie  rrHted  KJnprdoraK    Th*}  panlcruliLrs  giren  uf  > 

ADdotlwr  oRletaU.  dttio  uT  e^tAlHIshmeRt;  «eat  ofopemtWm 

ibvpiircliftw  roniidcmtJtmi  detiLllN  of  tapitAl;  catls;  dltM 

ii«dljicli)>i«d  by  the  BcoonntA. 
The  I.Ut  of  Ij^reruiia  tabiinul  lM)!t  axiil  SkninMarfcrfl  (l.TSOi  tncludt*  ibetr 

rmnjc*  ryf  Uk*  ronipanl«<  with  wlihih  '-nrh  parllcul&r  l»lrpi-tor  or  ^. 
Llm  nr  Miiniinff  Jind  i\>QhutUTiK  Bnirtiieors  untl  Mtn**  Man»«tT*,  vUb  n  . 

in  whl"  lithej  nrv  rcferrpd  to  tbrouffhout  iha  bot^k;  the  nuture  of  '  ^  ^ 

piinic'^  tn«l  fiirilifM'  »ittJiJI*,  niHBe  maoaffers^  attdFesaed,  oic-,  can  l<  .,,  i^, 

pAfioi  r>f  ihf  LonniEinii  s  mi'iuitrned. 
Dleil«>narrt>f  MIMING  TElt  MA.    The  unavoliliibl«  oae  Of  technfcal  ). .......  .•  .TMn<a« 

Liia  rrecjueni  Mjurccof  troutile  u>l.lieavan«a  tnrottor.  but  hy  ntinTvaots  u»  tlH?   Hiniiia 

DireHirUfrj-tho  full  nieaninKof  each  term  can  be  irrmspod.  and  tho  fin^crrosA  of  uhIim;  ^       * 

In  to  M  J  inc  ml  >  f  1  '1 1  o  w  ed 
A  full  Alphnbetical  tmlex.  Includiofr  maaj  lotcroBtlsn  lUtmsof  rcferttmce.  uccttptiis  n 


THE   MINING    MANUAL    FOR    1906 


Over:i«7S0  pmgmm*    In  demy  8vo,  olotK*    Prtoe  21/-,  po^t  frve. 


W/MLXER     R.    3K:ilVNeR 

11-12  Ci^tn^rttm  Lan^i    l^omt>arcl  @t.,^,l^onclon. 


lw%tglmt%cL 


It 


Ttlognphic  addms:  Capitalist  T/nxloa,  Natlo»al  Te>ei>hone  tfiS  Av^ntM^ 
Oftn  alio  b«  obtAlned  from  ofRtm  of  The  rioanrla]  Ncwb.  U  AT^^httrcb  Lam.  txAuSon,  K  l^ 
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AUouez  Minintf  Company 

Centennial  Copper  Minintf  Company 

Elm  River  Copper  Company 

Mayflower  Minintf  Company 

Old  Colony  Copper  Company 

Union  Copper  Land  and  Mining  Company 

LANDS  LOCATED  IN 
Houghton,  Keweenaw,  Ontonagon  and  Gogebic  Counties. 


JAMES  CHYNOWETH.  Superintendent:    CALUMET.  MICH. 


BOSTON  OFFICE:    60  STATE  STREET 
H.  F.  Fay,  President.  Geo.  G.  Endicott,  Sec'y  and  Treas. 


Grand  Kncampment  Herald 

CleRiei\s  6i  Keei\e,  Pxibilshers 

PRINTS  more  news  rcgardini;  the  Copper  and  Gold  Mines  of  Encamp- 
ment. Battle  Lake.  Rambler,  Dillon.  Rudefeha,  Hahn*s  Peak.  Hog  Park. 
Snake  River,  Pearl.  Holmes,  New  Rambler  District.  Gold  Hill.  Elk  MounUin 
and  Saratoga  than  all  the  southern  Wyoming  and  northern  Colorado 
newspapers  combined.  Unequalled  as  a  reliable  news  gatherer,  and  profuse 
with  fine  Illustrations.    Ofllcial  paper  of  the  Encampment  mining  district. 

Pri€:«,  $2.00  per  Year;    no  Premiums        ^*         Established  1898 
Sample  Copies  sent  on.  appUoAtlon.  Address 

CLEMENS  &  KEENE       ^       Encampment.  Wyo. 


..•OF^PICERS.. 
iKABAM  PoPB,  Pres.  C.  y.  Skebee,  Vice-P'res.  C.  H.  Mors,  Cashier 

U^e  Citizens  National  Bank 

of  HOUGHTON.  MICHIGAN 

...DIRECTORS...  ,  „    , 

}KAHAM  Pope  A.  M.  Shultr  C.  H.  Mosh  B.  F.  Chtnowetu  J.  If.  Jasbero 

John  G.  Stone  A.  F.  Heidkamp  E.  R.  Hall  C.  V.  Seeber 


DOOIrLISS  HODSE  ^^^l  PHN 


JONN  C.  MAim, 
ProprUtor. 

Mlnlnic  Men  fur  tb<>  pant :»  yenrs 


MIJVIJSfG 


We   can   supply   M^T^  of 

Any  Copper  l}i^^ 
frict  of -the  World 


A  folding  pocKet  map  ef  fht  VaKe  •Ta- 
per ror  'DUtrict^  in  4frong  man  Ha  co%fer^, 
tMfiil  b9  ^enf  fa  any  addrt^^far  ^2*00 

This  Map  is  lithographed  in  colors  on  good 
paper,  ia  accurate,  well  made  aad  thoroughly 
reliable.  It  shows  all  active  mines  of  the 
district,  and  the  great  majority  of  the  idle 
mlDee  hs  well,  coTeriog  the  entire  Copper 
Bearing  Belt  from  Keweenaw  Point  to  the 
Devon  Mine^  west  of  the  Ontonagon  River. 

in  manitap  ^Z,00 


The    rEJVIJ^Sl/LA'R 

HOJJGHTO/^,  Mich^  \/.S.A. 


/»«=»o<=»o<=xi(><=s<{xrs«o<r=>fl»«=9«( 
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JEFFREY   ELEVATIl^G-CONVEYING 

POWER 
TRANSMITTING 

No.  72  A 

COAL  AND  ROCK 

Drilficii;  * ...  76 
Mining  . .  .  .1^ 
Crujhiog..  .30 

DREDGING 
MACHINERY 

ELECTRIC 
LOCOMOTIVES 

COMPLETE    MINE 
EQUIPMENTS 

Cstilotfu^  Pne 

THE  JEFFREY  MFG.  CO.,  columbus,  ohio,  u.  s.  a. 

NEW  YORK         CHICAGO        ITNOXVILLE,  TENN.         PITTSBURG         DENVER 
CHARLESTON.  W.  VA. 


QUINCY  MINING  COMPANY 

Hancock,  Houghton  Co.,  Michigan 


WM.  R,  TODD,  President 

W.  A.  O,  PAUL.  Secretary  and  Treasursr 


JOHN  L.  HARRIS,  Mine  SuperbtendenC 
H,  C.  FISH,  Mine  CJcrk 


Eastern  Office,  45  Broad^way,  Ne^sv  York 


I     Jtciveniure   ConsoUdated  Copper  Company      ^| 

I  GREENLAND,  ONTONAGON  COUNTY^  MICH.  ^1 

!|SAAC  H.  MESERVE,  President  WM.  R.  TODD,  Sec'y  and  Treas'r  ^^k 


^AMUEL  BRADY,  Mine  Superintendent 

EASTHIN  OFFICEi 


W.  A.  O.  PAUL,  Asst.  S«c*y  ind  TreasV 
45  Bfoadway,  New  York 


HOTEL^     DEE 


F,  M.  5ACKR.tDER 

Proprietor 


BOTH    PLANS 

HOUGHTON.  MICH. 


\ 


MINING  NEWS 

FKOM    THE    FAMOUS 

WAKKEN    DISTKICT 

WHERE    ARE    LOCATED 
BONANZA    CIRCLE    MINES 

IS  GIVEN  BY  THE 

^ubee 
2)  a  fly 

Daily  p>er  mo.  ^  .  .  75c 
Sunday  per  year  (with  wimng  section)  $3.00 
Sample    Copy    Mailed    on    Request 

^         .  -        ADDRESS      ■■    ■ 

BISBEE   DAILY  REVIEW 

BISBEE,  -  -  -  ARIZONA 


THE  COPPER  UANhHOfiK  ADVERTISER. 


H 


Canadian  Pacific  Railway 


ill  coQQectiofl  witb 


Duluth,  South  Shore  and  Atlantic  Ry. 

ForiiLs  the  Short  Line  from  ihv  Hrail  of  thr  I.ako^!,  the 
Copprr  CfUHitries  ami  mternifMliato  jiniiits  to  Otta- 
wa, Montreal,  Albany,  Now  York,  Boston,  etc. 

QuickTime,  Shorter  Route,  Lowest  Rates 

To^^ether  with  the  al>ovo  i^oorl  points  wtiich  this  pf>pulMr  rout<? 
possesses  is  the  First-CIaiis  Sk^pin^i;  Car  S^mce  rnaintairiwl, 
but  one  clmri^c  tiet'««stir>'  iK'twL^n  the  Reml  of  tlK! 
Lakes  and  Moiitreal,llo«tou,etc.,aiul  thntat 
Sault  Ste,  Marie,  Mich,,  at  10:15  a.  m. 


For  rates,  time  tables  and  descriptive  matter^  call  on  the 
nearest  Agent  or  ^w^rite  to 

GEO.   W.   HIBBARD. 

GenercLl  Passenger  Agent  -  MARQUETTE,  MICH- 


p 
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BRITISH    COLUMBIA 

The  Mineral  Pfovince  of  Canada 

IF  YOU  WANT 

lofoniiatton    relating    to    its    varied     Miocra.1    Rcsottrccs 

t 

WHY  NOT 

Subscribe  to  tbe 

BRITISH  COLUMBIA 

MINING  RECORD  1 

(Establkhcd  IS95) 

EWotcd  to  tbe  Mlaing  IntercsU  of  the  Pacific  Northwest 

PUBLISHED    BY 

THE  BRITISH  COLUMBIA  RECORD,  LIMITED 

SUBSCRIPTION: 
Can^dft  ami  the  United  5t*t«s       -       -           |2  00  y«»  t*u 
Gf€*t  BfiUJn  •nil  Porclffn            .        .       ,       2.50    "      " 

S«mpl«  CoTT  P«««                                                             Ailvcrtiaing  Rites  im  Af^licAtin 

i  Lonaon  Office  :  24  Colenun  Street.  B.  C. 
AGENTSr  {  Denvt r.  CsAo.i  NAttonAl  Advertbinj  Co. 
1  S«n  Fraxicbco,  C*Lt  D*kc'i  Agency. 

L 

Or  to  Head  Office:         -        VICTORIA,  B.  C 

^ 
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Ahmeek  Mining  Company 


A.  S.  BIGELOW,  President 
W.  J.  LADD,  SecV  and  Treat. 


EASTERN  office: 

199  WASHINGTON  ST., 
BOSTON.  MA88. 


CALUMET  P.  O., 

HOUGHTON  CO.,  MiCHIGAM 


Osceola  Consolidated  Mining  Co. 


A.  S.  BIGELOW,  Preatdent 
W.  J.  LADD,  SecV  mnd  Treaa. 


EASTERN  office: 

199  WASHINGTON  ST., 

BOSTON.  MASS. 


opechee  p.  O., 

HOUGHTON  Co.,  MICHIGAN 


Isle  Royale  Copper  Company 


A.  S.  BIGELOW,  President 
W.  J.  LADD,  Sec*y  and  Treaa. 


EASTERN  office: 

199  WASHINGTON  ST., 
BOSTON,  MASS. 


HOUGHTON  P.  O., 

HOUGHTON  CO.,  MICHIGAN 


Tamarack  Mining  Company 


A.  S.  B1GELOW,  Preaident 
W.  J.  LADD,  SecV  and  Treaa. 


EASTERN  office: 

199  WASHINGTON  ST., 

BOSTON.  MASS. 


Calumet  p.  o., 

houghton  co..  michigan 


"•COPPER  HJ 


G'he   R.eveille 

Is 
Read 

by 
More 

People 
in 

MONTANA 

Than  ajiy  other  newspaper  published. 


c3^ 


It  is  an  independent  newspaper  published 
weekly  and  goes  into 

Fifty   Thousand    Homes 

[f  you    want   to   reach    the   people   of 
Montana  use  the  advertising  columns  of 

THE  REVEILLE. 


Addre^a     The    REVEILLE, 

28  Wwf  Broadttiay,     ^   ^     "Batte^  Montana* 
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Atlantic  Mining  Company* 

JOSEPH  E.  GAY,  Pf««Ucnt. 
JOHN  STANTON,  Tr«a«. 
J.  R.  STANTON,  Sccr«t*ry. 
Eastern  Office, 
15  William  Street,  Atlantic  Mine,  P.  O., 

New  York.  HoOKhton  Co.,  Michigan. 

Annual  meeting  second  Tuesday  of  March,  each  year. 


Baltic  Mining  Company* 

JOHN  STANTON,  Pr«aidcnt. 
J.  R.  STANTON,  Scc'y  and  Tre*«. 
Eastern  Office, 
15  William  Street,  Atlantic  Mine,  P.  O., 

New  York.  Houghton  Co.,  Michigan. 

Annual  meeting  first  M<mday  of  March,  each  yeAr.'" 


Mohawk  Mining  Co* 

JOHN  STANTON.  Prwidcnt. 
.J.  R.  STANTON,  Sec'y  and^TtMs. 
Eastern  Office, 
rs  Willium  Street,  '      «      Kkabsarob,  P.  O., 

New  York.  Houghton  C-o.,  Michigan. 

Annual  meeting  last  Tuesday  of  March,  each  year. 


Michigan  Copper  Mining  Company/ 

JOHN  STANTON,  President. 
J.  WHEELER  HARDLEY,  Scc'y.  J.  R.  STANTON,  Trcuutcr. 

Eastern  Office, 

15  William  Street,  Rockland, 

New  York.  Ontonagon  Co.,  Michigan. 

Annual  meeting  first  Tuesday  of  May,  «»ach  year. 

■     -  1 

Phoenix  Consolidated  Copper  Company* 

J.  R.  STANTON,  President. 
J.  WHEELER  HARDLEY,  Sec'y  And  Tre««. 
Eastern  Office,  ,      . 

16  WiUiam  Streei,  Ph(enix, 

New  York.  Koweounw  Co.,  Michigan. 

Annual  meeting  second  Monday  of  March,  oach  year.  i 

Wolverine  Copper  Mining  Company* 

JOHN  STANTON,  Preeldent. 
J.  R.  STANTON,  Sec'y  and  Treas. 
Eastern  Office, 
IS  Wnilam  Street,  \^iiixu?^  \uiiv.,  ^ .  O . , 

New  York.  ^oxxf^XxVow  ^o.>'\fc:\Oto:\^«.'< 

Annual  met*tin^  first  Monday  »>!  \u«\\st,  eacVx  v»^.aT. 


\ 
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■ 


LE  MOIS  SGIENTIFIQUE  ET  INOUSTRIEL 

An   analytic  Review  of   Technical   Reviews 
8|  Rue  Nouvelle,  PARIS,  9e. 


This  rnttrestift^  publication  gives  a  monthly  practicil  essay  on  600  articles, 
chosen  from  amongst  the  best  memoirs,  articles  and  studies  published  in  the 
whole  world. 

The  most  important  parts  are:  Measures.  Machinery  and  Mechanical  Apparatus, 
Building,  KyRiene  and  Economy*  Lighting  and  Heating,  Locomotion,  Physical  Inven- 
tions. Husbandry,  Bibliographical,  etc.,  etc. 

It  is  the  rnost  complete  Review  for  scttntifrc  men  and  engineers* 


Yearly  Sutiscrlptlon      -      -      • 
SInsle  llumi>0rs  (160  pases) 


25  frcs,  or  06,00 
2  frci».  ar     40c. 


Price  of  yearly  subscription  including  the  two  publications  below. 


"LE  MOlSilNIER 
ET  METALLURaigUE" 


is  a  similar  Review  published  every 
month.  It  contains  all  analytical  re- 
ports concerning  Mines  and  Metallur|:y 
and  gives  a  complete  and  exact  table 
of  ores  and  metal  rates. 


Yearly  Subscription    - 
Single  NumJ^ers   *    -    < 


§2,60 


"LE  MOIS  CNIMIQUE 
ET  ELECTRO-CHIMIQUE" 

is  also  an  analytical  Review,  givtni;  full 

information  on  Chemistry*  Electro- 
chemistry, etc.  It  is  a  pubHcJti<*ti  of 
great  value  for  those  interested  in  the 
numerous  inventions  made  in  this  branch 
every  day. 


Yearly  Subscription    * 
Single  Numbers  -    -    ^ 


§2.50 
26c« 


BUREAU  TECHNIQUE  DU  M.  S.  I. 

8,  Rue  Nouvelle,  PARIS,  9e. 


The  technical  ofTrce  of  the  ''Mois  Scjentifique  et  Induslriel"  Is  now  well  known 
for  its  value.  It  furnishes  answers  to  all  scientific,  technical  and  biblio^^raphical 
questions. 

tt  enables  indust  rials,  professors,  students  and  engineers  to  solve  unfamiliaf 
problems. 

7,000,000  index  cards  are  in  use  in  this  office. 

Terms  arc  very  moderate.    Short  delays  for  answers* 

Special  notice  sent  free  on  application. 

Write  for  particulars. 

j     LE  M0(S  SCVtHTXTX^Vi^^-X  Vhoustriel 

B,  Rut  HO\J>4t\-VS..  PMW^. 
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(Uahmtrt  mis  Ariznua  mtninij  ^nmtiaitij 


Calumet  and  Fittsburtf  Mining  Company 

Lake  Superior  and   Pittsburg  Mining   Company 

Pittsburg  md  Duluth  Mining  Company 

Junction  Development  Company 


M/Wf  S—  W^tttt  mstrkt,  MrliMa 

8k  A.  Parnai*!:,.        «        .       Superin louden i 

HtsbKo,  Arlsooa 


tfkSnUN  OFFICE— Catumtt.  Kfkhigan 
looter  ItiiiiJiHrtTreiiH,   Octrdoii  H.CHmjibi^ll,S«c. 


MARQUETTE,  MICH- 


Tb*  representative    Daily  Nrwipapef  of  the 

Upper  Peninsula  of  Michigan.    Pub- 

liii^  every  morning  fnit  Sunday. 


Is  circulated  extensively  in  Marquette,  N<?- 
trriMTi*'^^  Ishpeniing,  Ilppublic,  Champkm, 
M  1  J ji ijamme ,  L *A ast* »  K arii|:a ,  He >iigb t^ n , 
Ha.ticiicb,  Cftiumet,  Lake  Linden ,  Sidriaw, 
Ewen.  Kenton,  Gladstone,  E^anabn,  Nor- 
way, Iron  Mountain,  M uniting,  Newberrv', 
Seney,  Sault  Ste.  Marie,  St.  Ignace,  arid 
many  other  places ^  covering  the  entire  Up- 
per Peninsula  of  Michigan. 


CaiummM 


%i\  the  Daily  Mining:  Jounial 
there  are  represented  many 
ol  the  best  advertising  con 
cerns  in  the  United  Slattfs; 
they  have  been  there  tor 
years,  and  stay  there  per- 
manently,  because  th^y  jjel 
Kood  value  for  their  outlay. 
The  publishers  do  not  ac- 
cept ALL  oflTers  nor  ANY 
advertisement,  but  they 
want  every  tirst*flass  ad- 
vertiser they  can  get.  It 
you  want  to  advertise,  write 
for  rales,  which  will  be 
cheerfyljy  given. 


MARQUETTE,  MICH* 


I 


It 


ST.  MARY'S  MIHERAL  LAND   CO. 
Copper  Lands 

UiideTelo|>ed  l&tidB  for  sale  along  the  whole  iengtli  of  the  Copper 

Range  of  Michigan. 


Mppty  lo  R.  ff.  COODBU.  Resident  Agent, 


HOUGWTOU,  mCVtX^KU, 


^^m**^itr0Mc4^it:^i^i^^ficitcmmmmmmm:mm^^0i^i^im.^'^^^ 


mmm^ 
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THE    A^IINIINC 
YEAR-BOOK 


**  The  Busy  Afans  B^wk  am  Mints.  ** 
EOITEO     BY     M-     IV-     JACK/n/XrV 


WORLD-WIDE  EDITION  OF   1905 

A  CofBplric  Di|[cM  of  Infonaiftlioa  concemJor  more  ihan  4,000 

ComiMUiiei  engaged  In  Mlnlnf  and  Kl«tre4  biiiliMSii  thrQ«tcl»* 

out  the  world. 

RAPID  REFERENCB,— The  govemmg  idea  of 
the  Mixing  Vear-Book  is  "  Sax^e  time/*  To  tJiis 
end  the  Companies  are  arranged  in  simple  alpha- 
betical order,  irrespective  of  their  field  of  operations. 
The  Officials^  Finances.  Output  and  Operations 
are  given  under  distinctive  headings,  the  details 
being,  as  far  as  possible,  placed  in  the  order  of  their 
importance  or  frequency  of  reference. 

CONTRAST.— The  salient  features  of  the  past 
year\s  Accounts  being  shown  side  by  side  with  those 
of  the  preceding  year;  the  Ore  Reserves.  Outputs 
and  Dividends  for  the  past  two  or  more  y^ars  can 
thus  be  contrasted  at  a  glance, 

DIRECTORIES.— Complete  lists  of  DIRECT- 
ORS and  SECRETARIES  are  arranged  alphabet- 
ically at  the  end  of  the  book,  together  with  their 
distinctions,  (if  any)*  business  addresses,  and  the 
names  of  the  companies  which  they  respectively 
represent. 

^i^A  unique  festurs  of  the  '*Mlfiliig  Year^Book**  U  the 
dtrectorr  oi   MINING    BNGINBeRS  sod  MBTALLUROISTS* 

PUBLISHKRS 

"THE  FINANCIAL  TIMES/'  72  Coleman  Street. 
London*  Englaivd 


1 


Price  15s.  net,   post  fre< 
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MEXICAN 
CENTRAL 
RAILWAY 


» 


The  Railw^ay  of  the  Republic 

CLThis  route  affords  the  business 
man  and  tourist  more  than  any 
other  road  in  Mexico,  CLWith 
over  3155  miles  of  standard 
gauge  track*  the  MEXICAN 
CENTRAL  traverses  seventeen 
of  the  tw^enty-seven  States  in 
the  Republic  and  reaches  all  the 
important  Cities  and  Mining 
Camps*  CLPuUnian  Buffet  Sleep- 
ers, Elegant  Equipment  and 
Superb  Service,  CInsist  on  your 
tickets  reading  via  MEXICAN 
CENTRAL    RAILWAY. 

SPECIAL  ROUND  TRIP  RATES 

Tickets  ivith  9  months  liinit,  allowing  stopovers 


« 


J.  T.  WHALEN, 

GENERAL  AGENT, 
326  Marquette  0ldg.,  CHICAGO,  ILL 


W*  D*  WIURDDCK. 

PASS.  TRAFFIC  MGR.. 

Mexico  CiTv.  Mexico 


L*- 


KEEP 


\JP 


to 


D^T^ 


*EtE£ 


tt 


.cs, 


Pot  51  ^"*^ 


price 


Ye2i^ 


i^th»« 


T^o 


Oentt 


jAJJff^ 


CDP^ 


FBEB 


R 
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THE 


Financial  Bulletin 


Published    Semi-Monthly 


OU,  trrlgaiion,  ColonizaUon 
and  the 


MINING 


Indusiriat    and   Financial 
Resources  of  the  West. 


$1.00  a  Y«ar.  10  cents  a  Copy. 


PUBLISHGD  BY 


The  Bulletin  Publishing  Co. 

Denver,  Colorado. 


TIMES 


7acLEADING\ 


ONE 


\m\ 


PAiLy 


ojjeJSOJ  /5e  DICNEST 

<jipp5t  INF 

cl jenti?i(0  of  apy  neW> 

pappr  in  tb^  World:  ej . 

15  th<Jr^fpfe?  anriv  aitl^a 

as  di  n>4i^diUfp  for  aidiFf I 

i50ii>0nt5  d05«gn(?d  to 

BEACH  Ttffi  WEALTHY 


orriCE5:/^£  colem  an  street 

c,     G»   i»    'l  o  N  l>  O  N  •  £.  •  c 

•^    -*'  -^       TELEPHONE  6A6  LONDON  "MBkU. 


THE  COFPER  BANDBOOK  ADVEMTiSmL^ 


Wcbi^ia  Ceotrt]  Triifi  it  FiUs  VW« 

THERE  rS  BUT  ONE  NIAGARA 


i 


/THERE    IS   BUT  ONE   MICHIGAN   CENTRAL 


TMB   UIRECT  LINE   FROW 


BUFFALO  and  DETROIT  to  thi  COPPER  COURTRT 

"Through  Sleeping  and   Dining  Cars  from  New  York  aod  BmIOO  tt»  Dcttoit  aod  I 
Chicago,  and  from  Detroit  lo  Mackiaaw  City  and  Saolt  Sic  Mane.    Sead  Um  a  foldcf * 

O.  W,  f^UGGLES,    G.  P.  4  T*  A  .  CHICAGO  I 


The  flmerlGon  Metal  Market 
indDoiiulronMSteei  Report 

IS  THE  AUTHORITY 

ON  THE  TIN,  COPPER,   SPELTER,   LEAD,  ANTIMONY, 
NICKEL  AND  SILVER  MARKETS 

A  COMPLETE  DAILY  REPORT  OF  THE 
IRON.  STEEL  AND  METAL  MARKETS 
BASED  ON  ACTUAL  TRANSACTIONS 
IN  THE  TRADE 

SUBSCRIPTION  $10  A  YEAR  -  WRITE  FOR  SAMPLE  COPY 

THE  AMERICAN  METAL  MARKET  CO. 

81  Fulton  Street,  New  York 


THE  COPPER  HANDBOOK  ADVERTISER 


Over  Three  Times  the  CirculeLtion  la  the 
Southwest  Mining  R^egion  of  e^ny  Other 
Mining    Pamper-  .  —  _ 


The  Great  Mining  Journal  of  the 
Great  Southwest 


24  Pages  Every  Week  24 


■I 


LOS  ANGELES  I 
MINING  REVIEW 


(Eighth  Year) 

Subscription 
$2.00  per  Year 

Send  for  Sample  Copy — Free 


^ 


HEAD     OFFICi: 
LOS      ANGELES.      CAL* 

A^^rtcrW    in    all    the    frincipat    Cilw    of   the    l/nittd 
«SYafef   and  m   i^ondon,   England 


Copper  Country 
Ciitiited 

A  solid  train,  electric  Ugfated.  Chicago  to 
Houghton,  Hancock  and  CaliUDe€«  lfjcli*« 
and  thro'  sleepers  to  Marqoette*  via  the 

Chicago,  Milwaukee  & 
St.  Paul  RaiJwaif 

Leave  Cnion  Station^  Chicago,  forjo 
p.  ID..  fiailT.     Dinipg  car  for  breakiast. 


The  service  offered  is  ap  to  the 

tained  on  other  lamoas  traiiis  operated  hf 

pan>>   Qotat^ly.    TJU   S^mik^€it    Um$u4    rWfUpi    y, 

Kansas  City.  Tkg  Pi^tmrer  Limiifd~CMa^  to  SL  PmI 

and  Minneapolis^  and  Tir  Oreriamd  IJmnUd — Cllingo 

to  Omaha*   Denver  and  San   Fra qc«tt>u 

w.  A.  muxfi 
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THE  BEST  EXPLOSIVE   FOR  MINES. 

STRATTON3    INDEPENDENCE.    LTD. 
CH«P*iLC    CRUClC    Ol«T.,    COI.O, 

THE  BATOPlT^ff  MINlNii  C(»..  Victor,  Ctoto..  April ZHh.  1903, 

No.  tt  Bn^iwtway,  Nuw  Vork  City,  N,  T. 
tiowt  llMrn«ll:— 
\^  f  are  In  n?ct5lpt  of  youra  of  tbo  25th.  reRanU&n  tho  meHta  of  Xitro  PbMtlne  Pbwdiir,  wwrh 

t<*'rcoiit  Nirrcj  Plasfifam  IN>wdi>r  rmr  tho  la*t  dTe  iiiuDtb:^,  nud  hnve  loujid  it 
tli«  irtiw-ier  wf  tiiivf  ever  UM'"1I  ^m  il<i'  i>r>>|nTi> 

p'lwdtr  in  cuKiJnnf'tUjii  wtih  dontifi'  ta^n-  CUiii«3i  Fuse  ami  fii'p4iuiQn  Vo<it4- 
rik  I  ,k  |,m.  aoil  in  t be  win jfc  fl vu  luimibii,  bm  e  uoi  bnU  a  mXsaod  sJaol  tbAt  wo  euutd  trnco 

t<> 

X  qiilu^  lianl  in  many  paria  of  the  mlnu,  ttuij  Mr.  ComlsU.  our  Miuiiitfer  (wbo  han 
tn  ►  ;   ki  'I"  ;iirs  ^nLi*.*^  thihi  tbL<^  powilorpulverlAeB  b('ric>r  ihan  anjr  powtler  bt-  dua  »*vor 

11-  ii0h  frijni  our  iirv  tbnju^ti  scrt'eaiUKi^  anil  having  le6»  rock  to  iwrt  irlth 

ih  vf  it  fiDinn  over  tbe^  aump. 

MkaViATK  af  tbi.s  powder,  iind  tbd^Lr  airont,  Mr.  A.  A-  Maolean.of  TMinvitr, 
r<  <  I  I  ■>!<  (•■•w  i^LT  ttf Ivr  A  very  aevcrv  te»b  AOd  much  oppusltlou  fiDm  tlieir  cotu- 

|m;^  riilii  {(.trtctly  on  iu  iiuirlLdi. 

0  tt  ton  »  clay,  ir  w«i  ct)ul<l  Had  ft  twtMr  iiowdor  for  the  sauie  money,  or  «« 
i^*  '  we  wou^d  oortiilnly  xiao  it,     CUma*  Paie  we  buy  In  35  cose  loi«,  ai  118  UO 

373.75  twr  cate  (uf  l&ffKi>  alio  f.  o.  b.  Victor,  and  for  any  powder,  we  atronjily 
V  '  -  fuNj  nnd  capf, 

1 1,    .,,,^.» ,  ,,  HI  i<^  ii  1ft  tvftj  met,  wcuM*  thc!'  In^olold  fust^^about  Dtd  eaaini  {icr  month. 
A ri >  t  urtbtir  tul urroaUDU  we  shall  t»o  pk used  to  ulvt!-    Your*  tnily. 

.  W.  W,  TRAVELL, 

^— =—  rnrchacinj;  Ajrvnt. 

The   BATOeit.Aa    MtNtNG  COMPANV. 

Sam    MiauKiL  v  Sam   Antonio. 

MH  fS.  R  DAJ.BICV,  Auditor.  ESatopUas,  Chltitiahiui,  Mos.,  l^ee.  Tth,  Utt. 

randetarfa  Mlulng  Co  ,  Kl  Paio,  Texai. 

In  n*filly  lit) our  leJlor  uf  Inquiry  reicardlDK  HHtu  l^nwilrr,  dmi*d  Not.  USth.  would  nay  thai  wo 
arc  well  itioanfd  wUb  iliin  jjowdur;  ttndlnit  It  fully  et^uat  In  ufllclenoy  lo  any  00  imt  rent  powdor 
wii  hnvr  us."il  lion^tofMrc,  and  wblU*  inintt^<'li*i<  favorably  tu  ot.t^t.  It  t&  a  miicb  itKir«  dieslmblo 
puwdt't  lor  niinf!  nne  on  iiocf>unt  uf  ihti  bitioke,  which  la  fi<j  wberu  nt-ar  aa  bad  a»  that  frooi  utlwr 
Elndii  «ro  hjive  iteen  uci'uiitifnjed  to 

If  iln'Af  is  a  beiUT  luliilim  powder  wc  havo  yet  to  rind  f.i%m%\     Truly  yonm, 

Til  K  11  ATt  I  PI  J  JlH  M  IN  1 N Xi  CO , 
BIfined— A.  H.  Sbepard,  Jr.,  A^lntant  (;eni.Tat  Mananiftr. 


HOUGHTON  NATIONAL  BANK,  Hoiiffhton,  Mich. 

Capital  and  Surplus,  ^JOOMOO 

officers: 

J.  H.  SEAGER.  Premlenl ;    J.  H.  RICE.   Vice-Pres't ;   X  B.  COOPER,    ViCf *Pr«*sH  \ 
WM.  B,  MCLAUGHLIN,  Cashier;  A.  N.  BAUDIN,  AssisUnI  Cashier. 

directors: 

Z.  W.  Wkight,   J.  H.  Seager,  J,  B.  COOKER,  A.   F.  Rees.  W.  B.  McLaugmlin. 

F.  McM.  Stawtom,  J.  H.  RiCl,  L.  L.  Hub&ard. 
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THE  MINERS'  NATIONAL  BANK 

OnSHPEMING,  MICH. 

CAPITAL  -  •  -  $100,000 

SURPLUS       -  -  .  -  20,000 

UNITID  STATES  DEPOSITARY 

f    BRAA8TA0,  PREStocMT  O.  McVICHlE,  ViCC-^f»CS«DCNT  A   a,  MINER,  Ca 

O,  O    Aas,  AasT.  CASMica 
DIRECTOBS: 

or.  MORGAN,       OR    */    l/A(VDCVENTCR,        A,  MAITUkND       f    B^Mk^lMl.      t>   ^0*VC!«<«»* 
A    B   MIN£R  ■//    H   JOHNSTON.         M,W    OUNCAH,         W    OIOMH^ 
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GACETA  MINER 
DE  ESPANA  "tfipSH 


Mines.  Metallurgy,  Electricity— 
Agriculture^l,  Industrta^I  a^^nd 
Commercial  Universal  Review 


IS  PUm^lSHED  ON  THE  TENTH,  TWENTIETH  AND  THIRTIETH  OF  EVERY  1 

INDISPENSABLE  to  mjl 

INTERESTED  IN  MINING  NEWS 


The  GACETA  MINERA  DE  ESPAf^A  is  the  only  jnurnal  of 
kind  which  is  published  in  two  languages,  Spanish  and  French. 
respondents  in  all  the  Mining  and  Metallurgical  Centers  of  the  worli 

It  has  a  larger  circulation  than  any  other  Mining  Review  publil 
in  Spain,  It  is,  therefore,  conceded  to  be  the  most  reliable  MiJ 
Review  published. 

it  is  the  Technical  and  Practical  Authority  of  Spain  on  Mining 


MANAGING   DIRECTOR 

His  Excellency,  FRANCISCO  DE   LAZARO,  Esq,, 

KniiEht  of  the  Koyal  nnd  Distinifutshefi  Order  Churles  UL.  Em-giofiortl  < 
of  Spain,  Paris  1&9S.  Ac. 


FrAnc« 


SUBSCRIPTION,  per  yo^r 

15  pesotAd  Gre«t  Bi-ltAin 

.18  francs  G«rm«ny 

Unfted  StAtes  of  AfneiicA  93*60 


\H  ahtl 


Subscriptions  must  be  paid  in  advance.     Sample  copies  free. 

orricEs 
Plaza  de  Cataluna,  13,  BARCELONA,  Spain 


k 


TO  ADVERTISERS  —-W^  \\\ 


Alinera  de  Espafia>,  is  a  mo^\  \a\MabW  t^tii:\\xx«v^  • 


ot  th,^  mining  commumues  aiid  Ws  vW\«%^^vcxxc.A«C>ax.^  ^^^ 
/o  opain. 


Advertising  Ratc^  ^^^^  ^^  ^vv^-^^^-^^- 


ROOTS 


Positive  Pressure 
Rotary  Blowers 

SPECIALLY   DESIGNED  FOR  SMELTING  WORK 


Rintf  oUintf;  adjustable,  quarter  box  Bear- 
ings. 

All  adjustments  are  made  w^hile  the  Blow^er 
is  running  and  without  disturbing  the  gears  or 
gear  housing.  The  boxes  can  be  renewed*  also* 
^vithout  taking  off  the  gears  or  gear  housing. 

We  court  investigation.  YOU  will  pre- 
fer  it  to  all  others. 

P,  B.  $f  T.  m.  Roots  eo. 

HOME  OFFfCB: 
Conntrsvillt,  Indiana 

HEW  YOn  OfFfCE:  CHtCAGO  OFFICE: 

Ho,  i20't22  UberfY  St.  Ho.  15^7  Marquttit  Bfdg. 


COPPER  HANnrmOK    inVERTfSER. 


Lake  Shore 
Engine  Works 

STEAM  Bnd 
ELECTRIC  DRIVEN 

MINING 
MACHINERY 

MARQUETTE.  MICH..  U.  S.  A. 


Tte  n  and  Egneeiiig  leview 


^he  Mining  Journal  of  the  Pacific  Co€ut 

CSTABLtSHCD   1889 

t  Has  ^  lirgcr  circulation  than  any  Mining  J^^urnal  published  in  the  United  States. 

:  publishes  complete  ntw%  of  all  the  Mining  Sections  on  the  Pacific  Coast. 
In  has  p^id  contributors  in  every  Mining  Section  of  the  West- 
m  »dit\it9  no  paid  reading  notlcea  to  ila  colunina* 
I  It  is  therefore  conceded  to  be  the  most  reliable  Mining  Journal  published. 
I  It  holds  its  subscribers  because  it  gives  actual  Value  for  Value  Received. 
j  It  is  published  every  Saturday  in  the  year,  and  the  yearly  subscription  is  S3«00« 
ISubscriptions  must  be  ptid  in  advance 


E6e   MINING  AND  ENGINEERING  REVIEW 

ms  Montgomery  Street       -»*  -^       SAJ^  FlUkfiCMSCO.  CA^M.^ 


UI.LAi  fc  n,  HOPKINS,  l'n...*„,n.,^„ 


J'HILIP  D.  KEK>El»Tf»  V.-Frca,  ^nd  ^^' 


IE    WALLACE    H.    HOPKINS    COMPANY 


incorporate:©  $50,000.00 


iSTOCKS. 


Biioki:rs 


BONDS,  GRAIN,  PROVISIONS   COrFEi:,  COTTON.  BOSTOl* 
COPPEfL  R-rnf-iCS 


Bor%*n2eL  Circle  and  otf\w  Arixone^  Stocks 
■     -'♦till*  Bfatk,  106  Ptottt  ^1^     j^^^  ^^^j  ^     countf  195.  ^^^ 


fB€OP¥ 


rfSER. 


Por  Mining  ^etofs 
TAlCIFIC  J^OltTHWES 

Therm  i^  but  one  JoumaS 


THE 


Pacific  Miner 


1 


Mine  development,  strikes,  equipment,  milling 
practices,  earnings,  technical  information,  and  , every- 
thing of  use  about  Pacific  Northwest  mining  industry, 
is  published  in  the  PACIFIC  MINER, 

Sub^cripiion,  Tiome'Sftc^  ^2  per  year 
Foreign       fij 

Advertising  rate  I1.25  per  inch  per  month,  with 
proportionate  rate  for  large  space,  or  time  contracts. 


PACIFIC  MINER  PUBLISHING   CO. 

tt/.  U-  B-  'BO'BSO/'f,  Manager 
172  5fh  Street  Torttand^  Oregon 


Vi   r   y  ^    'iy»OOA      A,,i   i   UTIHER. 


nil 

I    STANDARD  BRANDS  FOR  ALL  CLASSES  OF  SMELTER  WORK 

I  Special  Crates  for  Mule-Back  Transportation 


ESTABLISHED   1898 


'mi  &  lowam  Fire  Bficit  Companii 

ST.  LOUIS,  MO. 
HIGH-GRADE  FIRE  CLAY  BRICK 


I 


SOUTHWESTERN  MINES  AND  MINERALS 


Tlic  Mining  Jounml  <»f  the  Vnirnrurt  ►Sou([iwt*>t  m\A  \«*fl|jrTri  Mexico.  8<»ijth' 
w«^KTn  Miiift*  A  Minonil.H  i>  u  '^«*nu-mrnithlv  mintnic  Juurnul,  i»iiyi»Lf>«i  at  Biatj**, 
the  ^eeond  Ian?e.<4(  rttp^i^rr  inii)atir  riiinri  in  x\\f  world,  .-itni  Mxuri  to  l»e  ihe  6r»t  uihI 
rovers  l hor«:»aKiib'  sni'i  accurately  tne  luinmg  lirvelopmenln  ol  Ari&oiia,  N*.»w 
Mexicu   and   ekuiom. 


The  publicatkin  jA  aot  n  clippUui  bureau  fth«et,  but  n  jaumal  print  ins  &n 
itnmenfle  ainiHUit  nt  ohcioal  msit«r.  tin  at&ff  mcliide<*  many  of  the  beat  rnmiiiff 
writen  of  the  United  mftt«8. 

To  the  Investor  1 

The  prior-  .f  SM]TliT«rc«t«im  Mioes  St  Minerals  w  t3  per  aitni&ni,  and  a  foinple 

cofiy  will  \h-  \\Km  itHiuefll.     Any  investor  having  even  ionall  intere«tii  at 

«take  in  tht  verrnl  by  thin  publk^tiun  will  linij  ft   worth  many  tiuie« 

the  annuiil   -  n   prire  to  him. 

To  the  Advertisers 

S«)tithwe?ii*'m    Min*'-  Si    MirK-mN  ri»vcrs«  one  of  the  rirheat   mineral     - 

of  the  Klf»l>p,   ificiuiline  Ark/ojiu.   t.iii.i.  r  he  !«ecimd  copper  pn^lucer  of  th* 

8tate»^  and  -'-'i  '•    )^-  'Kr   \\r-\.   i-:  j  -.  pimtli.  ihe  htrKe^tt  copper  produniM 

Mexieo.   ITn  nrtachinery  andTr» 

are  enomifni  riUeit  are  very  f                           I 

the  seni-ice   ^^  Jinnee  with  pri»<n>'                     -  r 
tiflcrs  is  request  eti. 

SOUTWWESTERN   MINES  AND  niNERALS, 
EDWARD  N.  BUCK,  Publisher.  BISBEE*  AieiZ. 


TKe  MitcKell  Mining  Company 

(La  lJi«.ij»*  Miuiu^  Jc  Sm»'kta*f  <  <v.  of  Mfuico) 

CAPITAL  $5,000,000         500.000  SHARES  AT  $10  EACH 


MrrCBKLL  Prtxidfnt  Mmca  and  Woitii*;   hkaii  Acafwlco«  Stat*  Of 

riioif  AS  H.  A>'Dnsov       .       ,      Vit€'Prr:sident  awK«a«n<i.  Mutco 

^Ji*^"'***^         •       '     MVu^Pft^d^Ht       KD,KUK>«       .        .        M«uA«er>ltli«llliiM 

K.  C  BABY  .        .        .  SeerifUtnf  Min«  P,  O.  Addntu : 

UaXT  MtTCttBt^       Jfomigrr  A'ew  ForJc  f  j(f»rc  Chilpntieiiitfo,  Uilerntfo,  M«sieo 

OFF ices 

9:3    ^A/AL^U    ®TRE,e-r,    ME%A/     YORK.     dlTV 


Santiago  de  Cuoa 

(Including  El  Cdx^  lUlffOAd  Company.) 

BOARD  OF  DIRECTORS: 

JAMES  C.  COLGATE,  WM.  ASTOR  CHANLER. 

L.  H.  SEVERANCE,  COLGATE  HOYT, 

E.  W,  OGLEBAY,  E.  C.  FELTON, 

CHARLES  F.  RAND,  WM.  HENRY  YALE, 

E.  J.  BARNEY,  CLAUDIO  G.  MENDOZA 

OFFKERS: 

Charles  F.  Rand,  President      --*---_-    -.71  Broadway^  !ftw  Yotll 
Wm.  Astor  Chanler,  Vice-President   --*-----    71  Broadway,  New  Yttrk 

Wra.  C.  Tegethofif,  Secretary 71  Broadway,  New  Tori 

Geo.  D*  Farrand,  Ass't  Treasurer       ---.--.^71  Broadway,  New  Yori 

r  MofTiaon  B,  Yung,  Mine  Superintendent  "EI  Cobre  Mines,  Santiago  de  Cuba.*' 
^m  Jennings  S.  Cox,  Jr.,  Consulting  Engineer  -----  Santiago  de  Ciibji/* 
^1    Charles  H.  Jones,  Metallurgist  ^        "El  Cobre  Mines,  Santiago  de  Cub*  " 

^P  Copper  mines  at  Smelter  and  Concentrator  at 

El  COBRE,  SANTIAGO  DE  CUBA         PUNTA  SAL.  SANTIAGO  DE  CVBh 


EI  Cobre  Kailroad  from  Santiago  de  Cuba  to 
El  Cobre  9  miles. 


President's  Office 71  Broadway,  New  Yorfc 

Office  at Santiago  de  Cuta- 

Office  at  ...    .    "El  Cobre  Mines,  Santiago  de  Cuba." 
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SALT  LAKE  HERALD 

Covers  the  mining  news 
of  Utah*  Nevada,  Idaho 
and  Wyoming.  Special  re- 
port s  without  charge 
to  Herald  subscribers 

SI 0.00  per  Tear  85c  per  fnonth 


JOSETH    CRO^E  ^ 

Mineral  ami  Timber  Lands  on  both 
chores  of  JUako  Superior,  puiehaded  and 
for  £>ale. 

City  and)  Country  R^al  Estate  In 
lloiuirbloo  CouDtyt  improTod  and  tin* 
imiirovod. 

Shipyard  and  TovriiM;  Lioe.  Pall 
outfit  of  Tows  and  Lifflit«rs»  etc*,  avail- 
nbln  oD  short  notif^e  for  work  ia  any 
l>art  of  Lake  8Q|i«rJor. 

Wr>oriaud  Coal  Yards^  Com  on  t,  Limo, 
Brick,  etc 


Houghton 


Michigan 


IX, 

KiNGd 


IJIfEARUrC 

WW      LCATHgR       WW   ^^ 

Are  BilJt  especially  for  Air  DHIIs 

COT  DOWN  YOUR 

REPAIR  BILL 

Preveat  Loss  of  Air 
Last  LoojE^r 


SEND  FOR  FREE  SAMPLES 

Used  by  maTiy  Barj^e  manufactur* 

ers  of  air  drills  and  pick 

iTiachlraes. 

Packings  for  Pump^.  Air  Holstft,  nnil  alJ 

Hard  5ervkc  Require  menu 

CORRESPONDGNCe  SOLICITED 

Made  ONLY  by 

DETROIT  LEATHER  SPECIALTY  CO. 

HOO  Becchcr  Ave.,  Detmlt.  fVlkh, 


J.  M.  LONGYEAR 

MINERAL  AND 
TIMBER  LANDS 

In  the  Lake  Superior  Districts 

Vice-Prttsidtiiit 
Lake  Shore  Euiriuu  Works 

A  n  i>  u  £  a  s 

MARQUETTE,    MICHIGAN 

U.  S.  A. 


Savage  Gold  &  Copper  Co. 

DOUGLAS  rT77"r-— —-     625NobkSn 

0>chi«Co.      SHARES      5(IC       CHICAGO 


'^<^:atfac^::5*a<i:>flO<:^>KK=>0^ 


rvu.v  PAb9  .HMD  NeN-AsacsBAauc 

A  limited  amount  of  stock  for 
sale  at  50  cents  per  share  for 
purpose  of  funding:  smeher 
m  a  c  h  i  n  e  r  y  purchase  and  in- 
creased development  of  mine 
For  further  particulars  apply  to 
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Mninitain  Copper  To,  SmeU-r^r,  Keawifk,  Shai^U,  Co.,  California^ 

35,663,620  pounils  of  Copper  produced  in  1904,  b^  the 
Two  Smelters  •howr\  on  this  page 

TJirt>olarK«  siin>ltf  rs  in  ori-orntion,  ono  under  ccmiitnirtion,  and  two  aflditiotitl 
rilannf^L  i  onrnr  is  nr.Klii.  r  1  r  f...^T..r  in  Northom  ralifoniia  than  '-r.  ™ri...r^ ,  ijj 
Uie  Uiin  Ijractic*  it  tJ:»c  wurld.     Of;'  mcc* 

but  0.  H  This  wondorfnl  districi  ii>' 

fancy,  \vt;.     ,.       .  ,  w.;iitis  per  mfralb.     Keep  in    t-j*.  ..    ,.■...  tliT* 

devulopitii'iiiv  and  tnuiJiiHiiuical  priictico*  by  road  in  ^ 

/VIINER/VL     \A/E/\LTH 

the  onl^  minini^  journal  published  on  tho  Pacific  r^wst,  from  an  activn  niint^tz conU*r* 
Subscription  S2. 50  pt'rprear  for  the  U-  8,,  Mexico,  Dominiuu  of  ('aiiada,  and  «*lap- 
fvhen!  ill  the  Postal  Union  ;  all  other  coontries  tH.CK)  per  yoar.  Ad*-<*rti-sin*?  riitM  on 
application.  M.  E.  DITTMAR,  Editor  and  Prop.,     Reddtn^  Shasta  Co.,  Cat 


UJ 


BuU y  1  { \\\  SmiAV bt  ,  TV^  l^a  ^at  .^ftXvxkHV*.^**  . C  ^XVIwmxa,. 


Tilt:  COPPER  IIASDli()i)K  ADVERTISEH. 


Cfarfcs  Bfiggs,  Frts,         SUphn  Faall,  Cashier 
Pettr  JlBppe,  Vice-Pres.    F,  I,  Koklkaas,  Asst  Cashier 

CSTABUSHCD  1873 

merchants' and  miners' 
Bank 

CALUMET.       -       MICHIGAN 

CAriTAi.  SlOO.OOO  Surplus  S80.000 

3%  inUTMt  paid  on  savinies  (trpasitii. 

Om  KC  TOR* 

rharlraBriooi  Ed.  M.  Lieldrin  PauIIUiehin  PrterRiippe 
Will  A.  Chikii     Chu.  W.  Niln    James  Hoatuon 


Complete  Estimates 
and  Piati*  - 


Copper  Sheet,  Rod, 
Mills  prepared^  or 


lor  BimM  and 

Wife  and  Tnbe ^^^ .  ^. 

jFonr  Pr«Miit  Bepartments  re-design- 
ed«  and  the  lateit  ImproTed  Amer- 
ican doTicea  and  machines  Installed. 


Hugh  L  Thompson 

Conmltlns  Bncineer 

Walerburf,  Conn.  U.  S.  A. 


BELENE  COPPER 
COMPANY 

70s  Journal  BMg^  Chicago,  111. 

5.  E.  H08TBTTER. 

Prcudcat  and  Counsel. 

^  JAMES  BAYNES. 

Bcetctsry  and  Tfcasufcr. 

JjJ.  HARDWICK. 

Gensnl  Manager. 

^    .LUIS  KILLEEN. 

IAsiistant  General  Msnatfcr. 
I   Mill—  »t  El  Copf,  8onora>  Moitloo. 


Newbegin  Lumber  Co 

Make  a  Specialty  of 

MINING  &  RAILROAD  TIMBER! 

ROUGH  OR  SURFACED 

DOCK  TIMBERS  AND   PLANKS 

TACOMA,      WASH 


FOSTER  SUPERHEATERS 

Indispensable  to  economical 
plants;  pay  better  dividends 
than  a  copper  mine.  Send 
for  Catalogue.   

POWER    SPECIALTY  CO. 

126  Uberty  St.,  New  York  CHy 
Herman  BIdff.,  Milwaukee.  Wis. 


ONLY     ONE    CHANCE 

to  n\ako  nioney  In  a 

Mining     Proposition 

TO  HE  DKAD  SURE,  wait  till  a  miuo 
Kets  to  producing;  and  pnyiiiK  <livi- 
deiiils,  nnd  then  huy  st4K*k  when  money 
is  bcinK  rnise<l  to  init  in  iU  niaoliinfiry 
rHiiiiimi«nt.  THEN  YOU  CAN  iiVT 
MUi  PROFITS  WITHOUT  LONCl 
WAITINO. 

WKhavcaCOrPER  MINE  IN  JUST 
THAT  rOSlTION  and  ran  make 
monoy  for  you  fast,  and  without  risk. 

P.  J.  SIBLEY,  Scc*y,  TUCSON,  ARI2 


COPPER. 


I^you  buunt  cm  in-Oejfment  in  a  DE- 
V^LOTBV    COTTE'R    M I ff E-nearljr 
re^djryor  ^melfer—hi^h-^rade  ore  and 

5.  H.  CONGDON 

32  BROADWAY,  N.  Y. 


The 
Daily  Mining  Reco 


THE    ONLY    DAILY    MINJNG 
NEWSPAPER   IN  THE  WORLD 

I  Established   1889) 

Circulates  throughout  the  United  States,  Mexico,  British  Co 
and  abroad  among  Miners,  Engineers,  Manufacturers  and  Capil 
Has  a  greater  circulation  than  any  mining  publication  in  the  cc 
Two-thirds  of  its  circulation  is  among  investors  east  of  the  Miss 
River.  The  Record  is  the  twentieth  century  newspaper  of  the 
industry  and  is  the  connecting  link  between  the  eastern  investor ; 
we^^tern  miner  and  oil  operator.  The  Record  carries  more  adv 
of  mining  and  oil  companies  than  any  publication  in  the  world,  n^ 
standing  the  fact  that  it  refuses  questionable  advertising. 

cCNews)x(News)x(News)a 


If  you  want  all  the  mining  and  oil  news  of  North  America 
The  Record.  It  prints  more  mining  news  than  any  publication 
world.  The  Record  has  special  correspondents  in  all  the  leading 
camps,  oil  fields  and  mining  centers*  The  Record  prints  daily 
f|uotations  from  the  mining  stock  exchanges.  Experts  write  its 
letters.  The  Record  maintains  information  and  legal  departme 
the  free  use  of  its  subscribers. 

PRINTS  ALL  THE  COPPER  NEWS 


from  Michigan,  Arizona  and  Montana.     Special  reports  on  tl 
situation.     Send  for  free  sample  copies. 


BMMHCH  OmCES 

0aSfO«   1QU  Old  South  Building 
CHlCACOi  $1M  Hotnt  tntur jn<e  BHtldtrtg 
SMH  FltAHOSCO:  420  Stlf  Otj^osU  Building 


DENVER,  COLO.,  U.  sJ 
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NOT  ALL  MINERAL 

IS  THE 

Upper  Peninsula  of  Michigan 

THERE    ARE    THOUSANDS    OF    ACRES    OF    AS 

FINE   FARMING    LAND  AS  THERE  IS  TO   BE 

FOUND  IN  THE  UNITED  STATES.    THIS 

REGION  IS  THE  HOMESEEKER'S 

GRAND  OPPORTUNITY. 


nr  H  E  mining  interests  of  Northern  Michigan  sustain  a  population, 
*  directly  or  indirectly,  of  nearly  300,000  well-paid  prosperous 
people.  Their  demand  for  farm  and  dairy  produce  is  largely  met  now 
by  the  farmers  of  Wisconsin  and  other  neighboring  states;  and  yet 
the  soil  of  this  very  mining  country  is  abundantly  capable  of  produc- 
ing it  til.  The  climate  is  excellent;  land  can  be  bought  for  from  $S 
to  $10  per  acre;  there  is  pure  water  in  abundance  and  transportation 
facilities  are  ample.  Look  at  the  map  and  you  will  at  once  conclude  that 
the  iron  and  copper  districts  of  Michigan  are  not  too  far  to  the  north 
to  be  of  value  for  farming  purposes.  Granted  that  Northern  Michigan 
winters  are  longer  than  those  500  miles  to  the  south,  the  weather 
bureau  records  will  prove  that  they  are  no  more  severe.  If  the  winter 
i»  longer,  the  summer  must  be  shorter;  but  any  informed  man  will 
tell  you  that  the  days  of  the  growing  season  are  longer;  there  is  more 
sunshine,  and  droughts  are  unknown.  There  are  vast  tracts  of  wild 
grass  land  that  can't  be  beaten  for  stock  raising  purposes.  There 
are  cut-over  lands  and  burned- over  lands,  grass  lands  and  timbered 
lands,  and  the  soil  is  always  good.  Anything  that  grows  out  of 
doors — with  the  possible  exception  of  field  corn — can  be  grown 
with  profit.    lt*s  a  country  well  worth  investigating. 


FOK  FULL  PARTICULARS.  WRITE  TO 

E.  W.  MacPherran 

Land  commissionek,  d.  s.  s.  €r  a.  ry. 

MARQUETTE,  MICH. 


A 
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E.  E.  BURLINGAME  &  CO. 

ASSAY  OFFICE  and 
CHEMICAL  LABORATORY 

Bstabllahed  in  Colurado  181%  Samples  by  mall  or 
ezpren  will  recelrc  prompt  and  careful  attention. 
Gold  and  surer  Bullion  refined,  melted  and  awayed 
or  purchased.  Concentration  tests— 100  lbs-  or  car 
load  lots.    Write  for  terms. 

1796-1738  Lawreooe  Straet,  DENVER,  Colo. 


Franklin  R.  Carpenter,  Ph.  D. 

FolUiw  of  the  Qc»ol<>f;icnl  Sticlcty 
of  America,  etc. 

Arthur  Ho^we  -  Carpenter 

Mining  Engineers 

The  Motallurf^y  of  Copper 

Equiuble  Butldintf.     DENVER.  COLORADO 


/^BANNING,  J.  I»ARKE, 

COnSULTUfG  ENGIlfEER, 

11  Broadway,  Now  York. 


CRAVEN.     ROBERT    H. 

MINING.  MECHANICAL  and 
ELECTRICAL     ENGINEER 

Telegnphic  Address:     "CraTen  SESTRI  LBVARTE  lUlj" 
MoreiDK  auU  Neai  code  used 

M.I.M.  M.  SESTRI   LEV  ANTE,  ItCLly 

M.  I.  M.  K.  Mines  reported  upon 


\A/.    J.    CURTIS 

MINES 

MINING  STOCKS.  BONDS 

MORTGAGES.  Etc. 


^  Broadway 


ALBANY,  N.  Y. 


r\EFTY.  W.  E., 


iminiG  ERG 

Phoenix,  Arizona. 

Codes:    Lieber's  Standard;    Bedford  M 
Cable  Address:    Wed. 


P  DWARDS.  HENRY  W. 

METALLURGICAL  EllGI 
and  CONTRACTOR 

Furnace  and  (teneral  Metalinnzical  ConMnn 
At  present  KemodelUnK  tbe  Silver  CUT 
Keduction  Works 

Silver  City,  New  Mexico 


JOSEPH  F.  GEISLER.   Ph.C.FJ 

Analytical  and  Consulting  Chemist 

Official  Chcmirt  to  the  N«w  York  McrcsatS 
Exchanga 

Chtmict  to  the  New  Yoilc  Sut*  Dcpaftavt 
of  Agriculture 

Cor.  HudMm  9f  Harruon  Scs..NEW  YORK.  1 


J.  Cleveland   Haas,  E.  i 

MINING  ENGINEER 

Mining  property  anywhere  examined  an 
reported  on. 
Will  superintend  devclopmeut  work. 

640  Hyde  Blk^  SPOKANE,  WA 


W.   FRANK  JAME 

insurance 
Real  Estate*  Mortgage  Loans 

317  Quiney  Straec.   HANCOCK.  MIC 
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6? 


'tfrtss: 

io.  Mew  York" 


Btdford-McNein  Codt 


Consulting 
Engineer 

Mining  and  Metallurgy 
p«cialty :  Metallurgy  of  Copper 


/  manaj^er  Boston  and  Montana  Copper 
.^er  Mining  Company,  and  of  the  reduc- 
)rks  of  the  Anaconda  Copper  Mining 
y  of  Montana. 


iscnt  ronsultinK  en^finecr  Ccrro  dc  Pasco 
Company  of  Peru.  B.)ston  and  M.mtana 
.ate«l  Copper  and  Silver  Miniu^^  C<)tni>anv 
ana.  and  Michigan  Copijer  15nieltintj  Ctjin- 
Michigan. 


ry  Park  BIdg. 
ate  Street 


New  York  City 


RGE  A.  LAIRD,  E.  M. 

Superintendent 
>per  Queen  Cons.  Minintf  Co.*9 
Sierre  de  Cobre  Mines 

^NEA,    SONORA,   MEXICO 


HENRY   W.  MELLEN 

ENGINEER 

Prestdent  Alaska  Copper  Company 
COPPERMOUNT  ALASKA 


TUT OECHEL,  J.  R..DK.  PniL..PH.  M. 

Kansas  City,  Mo. 

Consulting  Chemist  and  Metallurgist 

Analyses        Assays 

Extensive  Laboratory  Facllltlefl 


OOHINSON,  G.   H., 

MINING  ENGINEER. 
Hutu*,  Muntanu,  Salt  Lake  City,  Utah. 


MINING  INVESTMENTS 

Those  who  desire  reliable  information 
reKarding  mining  investments  in 

UTAH    AND    NEVADA 

should  Bond  for  my  Market  Letter 

Wm.  H.  TIBBALS,  SALT  LAKE  CITY.  Utah 
Post  Orricc  Sox  76 


NARD  MacDONALD 

MINING  ENGINEER 

aminationa    ind   Reports  made  on 
Mining  Properties  in  Mexico 

do  33,  GUANAJUATO,  Mexico 


L. 


X/OGELSTEIN 

90-9e  Wall  St..  NEW  YORK 


licpresentlnK 

Aron  FllrMoh  dt  Sohn 

Halbcratadt,  Gcfmany 

Copper.  Argentiferous  and  Auriferous  Copper.Mattet 
and  Bullion.  I^ead,  Tin.  AnUmony,  Spelter 

Compa_,. 
OompMiy, 


S(il(>  Atf«>ut8  for  I>elarear  Copper  Keflnlng  Company, 
rarteret.  N..I..  and  I^a  Harpe  Hmeltlng  " 


1^  Harpe.  Kan. 
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iopper  Information  Bureau 


HE  annual  publication  of  the  Copper 
Handbook  necessitates  the  con- 
stant gathering  and  systematic 
filing  of  accurate  information  re- 
garding the  technics  and  statistics  of  copper  and 
the  copper  trade  generally,  also  the  securing 
and  filing  of  data  covering  the  finances^  organ- 
ization, equipment^  development,  ores»  manage- 
ment and  prospects  of  several  thousand  copper 
mines  and  copper  raining  companies  in  all 
parts  of  the  world. 

This  information  is  available  to  any  in- 
quirer for  a  small  fee,  $5,00  being  the  price 
charged  for  answering  an  ordinary  inquiry. 
Where  the  inquiries  involve  extended  investi- 
gation or  personal  inspection  of  mines,  the 
price  for  furnishing  full  reports  will  be  made 
according  to  the  time  and  outlay  required. 

Special  investigations  conducted  with  re- 
gard to  any  branch  of  the  copper  industry  in 
the  United  States  and  abroad. 

Partial  or  full  reports,  with  personal  in- 
vestigation, made  upon  any  copper  mine  or 
prospect  in  the  United  States,  Canada  or 
Mexico. 


EjRACE  J.  Stevens 
ghton,  Michigan^^:  U.  S.  A.  ^ 
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aitrork  ^mm\^%\Mxnvi 

Is  a  daily  newspaper,  publishing  Associated  Press 
Dispatches,  printed  in  the  only  city  in  the  Lake 
Superior  copper  district.  Especial  attention  is  paid 
to  market  and  mining  news,  the  local  and  general 
mining  departments  being  covered  with  accuracy 
and  unusual  completeness — : 


AS  AN  ADVERTISING  MEDIUM 

The    Hancock    Evening   Journal    ranks    deservedly 

high»   reaching  as  it  does   the   great   majority  of    the 
mining  men  and  investors  of  the  rich  and  busy  Lake 
^  Superior  copper  district^ 


THE  EVENING  JOURNAL,  Hancock,  Mich. 


HIGH-CLASS    MINING    SHARES 

VlELDir^t^  AH  INCOME  Of  FROM  T  TO  14  PER  CENT.  SUCH  AS 

Cn^fvip  Blrd«  Hom0stA.ke,  A]».skQL-Tre&.dwell« 

Kvndekll  of  Montana^  CAlurnet  and  Arizona* 

Torkopah   Mining* 

Thes«  are  solid  in?(*«tm«nts  with  a  hmi;^  \\U\  well  manatred.  bi^  oro  reserves.  Send 
for  LuroniiDtmn  ooncr^min^  CieNEQUITA  COPPER  CO. » of  Sonora.  Mexico,  Quoiailoiu 
atid  infurmatioti  furuLslicd  rm  iipijlicatiori. 

C/^TLIN     dfc     F»C>%A/ELI-     OO, 
STOCK  BFIOKCRS 

3^   %A/cill  St.«    NttiA/   Yoric 


Tonopah  Stocks 

H  AVI    MADE     MONEY 

F*^r  withers;  thoy  will  mttk(^  motic*y   for  you, 
if  you  kc+("ii  t»o=.tod  im  tliem  by  ri>udiag  out 

MARKET    LETTERS 

Wliieh  iirt*  titMit  fr<?<'  t>ri  r<?<jm'^t.     We  tjuoto 
Iriwest  t>ricp-  im  all  Touopnh  j^ locks.    Writ*.- 

FRAF4H  L.  KREIDER  d  BRO. 

CROaSLCV  BLDC. 

San  Fham  im j(*,('al. 


^^J.  jfiwest  t>ricps  ,vn  all ' 
^^B  FRANH  L.  HI 

^^m         i^^iiWi^nnK,  Pa. 

mt — 


THE  MOST  PERFECT 


Magnetic  Ore  Separation 


Is     MConuiplt.-ht^d      hy     th* 
T^ceotly  perfected 

IMPERIAL     ORE    SEPARATOR 


Which  crtmtjUM'*  ^n^9t\  >im' 
»ility  and  i^oicit  tjcy    .  •    -  . 

IN  PEORIA  t.  ORC  SEPARATOR  CO- 

45  York  St,         ^         Bro<»klvn,  5-  V, 
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THE  ENGINEERING  and 
MINING  JOURNAL 

OF  NEW  YORK 

WE   WORLD'S  LEADING   MINING   PUBLIC ATION 

It  is  the  Technical  and  Pracfica!  Aufhorify  of 
the  world  over  on  Mining  and  Mefal/urgy. 

It  pubiishes  descriptions  of  methods  in  use 
written  by  men  who  use  fftem;  opinions  and  fresh 
information  which  are  valuable  because  tttey  come 
from  men  in  the  field  instead  of  the  iibrary. 

Issued  Every  Thursday 


i 


Subscription  Price  in  postal  union  $5M  per  annum 
Foreign  Countries  in  postal  union    8M  per  annum 


PUBLISHERS  OF  THE  BEST  TECHNICAL  BOOKS 
UPON   MINING,  METALLURGY  AND   SMELTING 

lAnST  FUBUCATIOHS:  -  Tht  Copper  Mines  of  Lake  Superm,  bf 
T.  A.  Hkkard,  doth,  itiusf rated,  ft. 00.  The  Hature  of  Ore  DtposHs, 
bf  Richard  Peck,  Professor  of  Gtohgy  and  Economk  Geohgfr  Freibtig 
Min'mg  Academy;  iranstafed  and  revised  by  Watier  Marvey  Weed,  £.  M. 

StHD  fOR  COMPLETE  CATALOCi 


PUBLICATION  OFFICE,  505  PEARL  STREET.  NEW  YORK 

BRANCH  OFFICES: 
Sati  Francisco,  19*  Crocker  Btdg.  Chicago,  520  Monadnock  Bidg, 

Denver,  206  Boston  Bfdg.  London,  20  BuckiersburY»  E,  C. 
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OKONITE 

\^IRES  and  CABLES 


have  been  underground  for  years  in  coal,  -iron  and 
copper  mines,  carrying  without  interruption  electric 
currents  for  Light,  Power  and  Sound.  Okonite  is 
everynvhere  recognized  as  the  standard  for  rubber 
insulation. 


0,As  general  western  distributors,  we  carry  a  complete 
Cliicago  stock;  also  a  full  line  of  electric  lighting,  tele- 
phone and  mine  supplies, 
ILOur  D.  6c  W.   Fuses  and  Safety  Devices  will  also 

interest  you. 


€iiilntl  ^IfrfrirCmtqmtt^ 


207-209-211   e,  Jackson  Boulevard, 


Chicago,  tt]. 
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